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INTRODUCTION 

tO the APfriCLES RELATING TO ORGANIC CHEMISTRY 


Thf names used denote ring formulco are given below for con\emence of 
reference 

Since the publication of the last volume I ha>e been assi6j;ed m the work of readmg 
and making abstracts of original memoirs by Drs T Cooksey, T A Lawson, Samuel 
Kidcal, Messrs J M ilkie, G N Huntl>, J T Norman, and D A Louis I ha\e also 
Ijeen assisted by Mr Arthur G Green and Mr Cecil AV Cunuington in the work 
of revising the pi oof sheets I have great pleasure in thanking these gentlemen for 
/he eneigctic and eflicient manner in which they have earned out their share of 
the work 

II I ORSTLR MoRLFY 


Nomenclatnre of Eing Formulae 

IJydu'CiulKm'^ 


Cn TnmcthyJene i 

hidoyiaphthem 

CH ^CHj Idiamcthiflnic 

Tittaincthmyl 

CH^ 1 

CTT ni 

’^Cli CH P^^damethcnyl hydruit 

dsttroqen covtpounds 


NH<"{[;| Pyrrole 

.CIICIL „ 

Pyndine 

Ml<^^jl [ V'lrazoU 

Vhch-^ 

V nida~ine 


^CllCH^ 

Ptfra^ini 

Cll UI 


Pyiimid li 



Ti ia~oline 

Osolriaeole 

''<N ai>"i 


NH<;p,Y^ TUra.oU 

p „ .CIl CH 

(dninoluic 

C„H,<^”^CH Indole 

^ „ .CH CH 

Iscquinoline 

C.H,<*j^^^>NH Indazim 

„ .N CH 

CH 

Qmnoxalii 0 

C,II,<^^y^N Paettdo indaauiL 


Q nua*oIiut. 

C.H.< ^’^M'K***'** 


Cumclui^ 



DO CQ 


VJ 


INTRODUOTION. 


o<^cn 

KcHci 


Oxygen compounds 


Furfurane 


Oxazole 


Iso oxazole or Isoxazole 


•0<CHci>NH 
p tt ^0 =CH 

ch 


Fundane 

Pyroxazine 

Quinoxazone 


Coumarone 


c.h<nh>c.h. 


f F}ienoxann/> f^x Phen 
azoxtrif 


Carbistne 




Sulphur compounds 


cj/CHN 

^\CH CH 


^CH CH 

\C “6 Thwphthene 
\CH CH 

fy jr r<iT / Methenyl amtdo phenyl mer 
capta7. 


KchS 

c.h.<™>c.h. 


^ uizole 
Oxazlliiole 

Imido d% phenyl sulphide 
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ABBBEVIATION8 


I JoUBNAIiS AND BoOKS 


When an auinor has bceh ^nentioncd tn an article^ he is usually referred U) thereafter 
tn that article by his initial only 


A 

A A 

A Ch 
P Am A 
Am 

Ann M 
Am S 
A C J 
Am Ch 
Am J 
PJinrm 
An 

A Ph S 
ir N 
4>ad 
Ar 2^h 
A 1 Sc 
Li 

li A 

ni 

Ji B 

B G I 
B J 
B M 
C S Mem 
C J 

C J Proc 
C N 
C 3 

a C 
D P J 
Fr 

G I 

G A \ 

Jf 

r 

J 

J C T 
J M 
J de Ph 
J Ph 
J pr 
/ Th * 
J R ^ 

/ Z 
L V 
M 

U S 
Mhn S 

Uim 

Vot. ir 


Liebig 3 Annalen der Chemie 

Annales de ia Sociedad Gientifica Argentina 

AnnaUs de Chiniie et de Physique 

Proceedings of the American Academy of Arts and Sciences. 

American Chemical Journal 

Annales des Mmes 

American Journal of Science 

Journal of the American Chemical Society 

American Chemist 

American Journal of Pharmacy 

The Analyst 

Proceedings of the American Philosophical Society. 

Archives n* erlandaises — The Hague 

M6moires de 1 Acadtmio des Sciences 

Archiv der Pharmacic 

Archives des Sciences phya et nat 

Benchte der deutschen chemischen Gesellschaft. 

lleports of the British As*iooiation 

Bulletin de la Soci^td chimique de Pans 

Bei liner Akademie Benchte 

Biodermanii's Centralblatt fur Agricultur Chemie 
Btrzehus’ Jahresbenchte 
Berliner Monatsbenchte 

Memoirs of the Chemical Society of T ondon 
Journal of tiu Chemical Society of London 
Proceedings of the Chemical Society of London 
Chemical News 

Oomptes rendus hebdomadaires des Stances de I ’Academic des Sciences 
Pans 

Chemiaches Central Blatt 

Pingler’s poU'technisches Journal 

bresenius Zeitschnft fur analytische Chemio 

Ga^/etta ohiiiiica itahana 

GilWrt’s Annalen der Phv sik u id Chemie 

Hoppe Seyler s Zeitschnft fur physiologische Chemie 

Proceedings of the Royal Irish Academy 

Jahresbericht liber die Fortschntte der Chemie und verwandtOT Theile 
andercr Wissenschaften 
Jahresbericht fur Chemisohe Technologie 
Jahi^buch filr Mineralogie 

Journal de Physique et des Sciences awscessoires 

Journal de PharmAcie et de Chimie 

Journal fur praktisohe Chemie 

Jahresbericht uber Thierchemie 

Journal of the Russian Chemical Society 

Jenaische Zeitsohnft fiir Medicm und Naturwissenschaft 

Ijandwirthschafilic^e Versuchs Stationen 

21(!k>natshefte f^ Chemie und verwandte Theile anderer Wissensohaf^n 
Le Momteor Soientifique 
Mdmoires de la SoeidU d’A^ueiL 

, J 

Mdmoires oourc^ds^Mur PAcad^mie de Bruxelles 



ABBREVIATIONa 


H • • I Nature. 

N Ed P./J New Edinburgh Philosophical JoumaL 
N J P Neuer Jahresberioht der Pharmaoie 
N B p 0 N^ues Bepertonum fiir di^ Pharmaoie. 

N J T Neues Journal von Trommsdorff 
PM'* Philosophical Magazine 

P . Poggendorff’s Annalen der Physik and Chemie 

P B . Beiolatter zu den Annalen der Physik und Chemie. 

Pf Pfliiger’s Archiv flir Physiologic 

Pr E Proceedings of the Royal Society of Edmburgb. 

Ph Pharmaceutical Journal and Transactions 

Ph C Pharmaceutisches Central Blatt 

Pr Proceedings of the Royal Society 

P R I Prcceedings of the Royal Institution of Great Britain. 

P Z Pharmaceutische Zeitschrift fur Russland 

BTC Recueil des travaux chimiques des Pays Baa 
B P Repertorium fur die Pharmaoie 

Q J S Quarterly Journal of Science 

’ S Schweigger’a Journal der Physik 

Seller J Scherer’s Journal der Chemie 

SCI Journal of the Society of Chemical Industry 
Sttz W Sitzungsbenchte der K Akademie zu Wien 
T or Tr Transactions of the Royal Society 

T E Transactions of the Royal Society of Edinburgh. 

W Wiedemann’s Annalen der Physik und Chemie 

W J Wagner’s Jahresbericht 

Z Zeitschnft fur Chemie 

Z B Zeitschnft fur Biologic 

Z f d g Zeitschnft fur die gesammten Naturwissenschaften. 

Natur^ 

wiss 

Z K Zeitschnft fur Krystallographie und Mineralogie 

Z P C Zeitschnft fur physikalische Chemie 

Bn Handbuch der organischen Chemie von F Beilstein, 2te Aufla^t 

E P English Patent. 

G P Garman Patent 

Qm Gmelin s Handbook of Chemistry — English Edition 

Qm ~K Gmelm-Kraut Handbuch der anorgamschen Chemie 
Oerh Trait6 de Chimie organique par Charles Gerhardt 

K Lehrbuch der organischen Chemie i von Aug Kekul6 

O O Graham Otto Lehrbuch der anorgamschen Chemie r5th Ed ] 

StaSf Stas’ Recherches, 1 

Rech [ Aronstein’s German translation is re 

Stas, Stas* Nouvelles Recherches, <fcc J ferred to as Chem Proport 
Nouv B, 

Th • Thomsen’s Thermochemische Untersuchungen 


U Tebms and Quantitifs, dre , fbequfntlt used 

• 

Aq » • Water , NaOHAq means an aqueous solution of caustic sods 

aq • . 18 parts by weight of water 

A' '1 Residues of mono , di , and tri basic acids Thus, in describing the salts 
A" > of a monobasic acid NaA', CaA',, AlA', may bo written, HA' standing 

A" J for the acid For a dibasic acid we should write Na^A", CaA", Al^", A c 

B' B" Ac Stand for bases of the ammonia type, in describing their salts Thus the 
hydrochloride would be B'BCl or B^'2HC1, accor^ng as the base is 
monacid or diacid, Ac 
cone • Concentrated, 
dll. . . Dilute 
g * . gram 
mgm. . milligram, 
mm • . millimetre, 
mol • molecule 

oil . hqmd nearly, or quite, insoluble in water 
pp . precipitate 
to ppt . to precipitate. 

PPS • •*) precipitating 
ppd. • .. precipitated. 



ABBR®;VlATlONS. 


XI 


fOi 
insol 
y e sol 
y sol 
m sc^ 


s 1 


sh sol 
y si 

V 

c/ 

0 

[ 

( ") 

Mol w or 
M w 
D 

•cor 

uncor • 
1 V 

V D 
SG 
SG 
SG 
8G 

SH 
SH V 
SHp 
HC 


HCy 

HCp 

HF 


HFy 

HFp 
H V 


TC 
S V 


avs 

EC 

CE (10 
^ to 20®) 

8 

fi (alco 
hoi) 

Ml,. «<J 

BuV 


tti. 

Boo 

l*3» 

Ml 


soluble in« 
msoluSle in 
yArj easil/ 
yery , 

moderately y soluble tii« 
shghtly 
very slightly 
see 

compare 

abo^t 

a melting point 
a boiling point 
Hardness (of minerals)* 

Atomic weight 
Mole ular weight. 

Densi ^ 
corrected 
unoorrected 
in vapour 

vapour density, t c density of a gas compared with hydrogen or air 
Specific gravity compared with water 

„ „ at 10 compared with water at 0® 

„ M 15° .. „ „ „ 4^ 

,, ♦, 12° , compared with Aater of which the temperature is 

not given 
Specific heat 

,, ,, of a gas at constant volume 

„ „ „ „ „ pressure 

Quantity of heat, in gram omts, produced during the complete com 
bastion of the mass of a solid or liquid body represented by its 
formula, ^en in grams 
Heat of combustion in gram units of a gram molecule of an element or 
compound, when gaseous, under constant volume 
The same, under constant pressure 

Quantity of heat, in gram umts, produced during the formation of the 
mass of a solid or liquid body represented by its formula, taken in 
grams, from the masses of its constituent elements expressed by 
their formulee, taken in grams 

Heat of formation of a gram molecule of a gaseous compound from the 
gram molecules of its elements under constant volume 
The same, under constant pressure 

Heat of vaporisation of a liquid, i e gram units of heat required to change 
a gram molecule of the liquid compound at B P into gas at same 
temperature and pressure 
Thermal conductivity ( unit to be stated) 

Specific volume , or the molecular weight of a gaseous compound di\ ided 
by the S G of the liquid compound at its boiling point compared with 
water at 4'^ 

Specific \oIume of a solid , or the mass of the solid expressed by its 
formula, taken in grams, divided by its S G 
Electrical conductivity (the unit s stated in each case) 

Coefficient of expansion (between 10° and 20°) 

r of a gas <= volume dissolved by 1 volume of water 
Solubility m water J of a liquid or solid » number of grms dissolved by 
,, ,, alcohol 1 100 grms of water In both cases the temperature 

tis stated 

Index of refraction for hydrogen line 0 
„ „ „ sodium ,, o, <£o 

Molecular refraction for sodium light, t e index of refraction for line o 
minus one, multiphed by molecular weight, and divided by S G at 15° 
compared with water at 0° 

The same , S.G being determined at 15°-20° and referred to water at 4° 
The same for line of infinite wave length, index bemg determined by 
• Cauchy’s fomnla (BruhPs * 

Specific rotation ror sodium light 

,, „ „ neutral J^nt «•> observed rotation for 

^ 100 mm of |fqoi^ <2«»8 0. of hqui£ y>«>no of grammes of activj 

substance in lOOjpramnJks of hquid 



XU 


abbrS:viations 


Hfloleoular magnetic rotatory power = whciem « molecular 

weight of the body of SG a^^ail^le^of lotatior under magnetic 
( influence, a' = angle' of rotation of \vS.ter under same influence, and 
m' = molecular weight of water (18V 
Acetyl C,H,0 
Benzoyl O^H^O 
c Cyanogen CN 

Ethyl GJI, X 

Methyl CH, 

Phenyl j-m foimul® 

Normal Propyl CH^ CH, CH, 

Isopropyl CH(CH 3 ) ' 

B, Iv etc Alcohol radicles or alkyls 
prtm primary 

sec secondary 

tertiaiy 
n normal 

m, o, p . meta— ortho— para 

c consecutive 

« megular 

s • symmetrical 

u . • unsymmetrical, 

4' • • pseudo 

V attached to nitrogen 

{ , Employed to denote that the substituent is attached to a carbon atom 
1 which IS next, next but one, oi next but two, respectively, to the 

I terminal carbon atom The end to be reckoned from is deteirtiined 

! by the nature of the compound Thus CHj CHBi CO J1 is a bronio 

I propionic acid 

» 1 denotes that the element or radicle \sluch folic vs it is attached to a ter 

I minal carbon atom 

' indicate position in an open cham, onl^ 

1,2,3, etc I indicate position in a ling onlj 

W’ Wf Used when a, /3, ttre are employed in a sense diffeient fiom the above, 
etc eg (a) di bioino camphor 

Baeyer^s Nomenclature 
(J5 ) benzene ring 

(Py ) • • pyridine ring 

Thus (B 1 d) diohloroqumohne, means a meta dichlorcK|uinoline in 
which the chlorine atoms are both m the benzene ring 
While (Pt/ 13) dichloroquinoline, means a similai bodj, only the 
chlorine atoms are in the pyridine ring The numbeis are counted 
from two carbon atoms which are in different iings, but both united 
to the same caibon atom 

(A) ^ • denotes the central ring in the molecule of anthracene, acridines, and 
azmes 

eso means that the element or radicle it precedes is in a clostd iing 

earo- ♦ ,, ,, ,, „ ,, not 111 a Ik nzene ring 

alio , denotes isomerism that is not indicated by ordinary foimuliie , thus maicio 
acid may be called a/fo-i(iimaric acid 
thio denotes displacement of oxygen by sulphur 

sulpho ,, the group SO^H, except m the \Nord sulphocyanide 

sulphydro- „ the group SH 

Tnbromomtrobenzene sulphonic acid (A 2 3 4 5j means that the three 
bromines occupy positions 1, 2, and 3, the nitro group the position 4, 
and the sulpho group the position 5 

Denotes that the formula to which it is affixed has not been determined by 
analysis But it by no means follows that formulie without this maik are those of 
analysed compounds 

AU temperatures are given m degrees Centigrade unless when specially stated 
otherwise 

Wave lengths are given in 10 ’ mm 

'V^ormulffi, when used instead of names of substances, have a qualitative meaning 
only • * 

Thomsen’sjiotation is used m thermochemical data. 




DIOTIONAET OF CHEMISTRY. 


IHDIGO CABBOXYLIC ACID v Indigo 
INDIGO-^ ABMINE c. Indiqo 
irDIOO-SULPHONIC ACID v Indioo 
IKDIOOTIffE V Indigo 
INDIGO- WHITE v Indigo 
IKDILEDCINEv In DIGO I 

INDIN formed by the action of 

potash upon isatyde, thio isatyde, or di thio 
isatyde , formed also by heating isatan (Laurent, 
A [3] 3, 471) Obtained also by ooiling a 
Boluuon of dioxindole in glycerin for a long time 
(Knop, Z 1865, 27^) Deep ro&e coloured pow 
der or minute needles Insol water, v si sol 
alcohol and ether Dissolves m forming 

a red solution, whence it is ppd unchanged by 
water A solution in concentrated alcoholic KOH ' 
deposits black crystals, apparently either 1 
OijHbKNjOj or, more probably, potassium mdate 

Di bromo-indin Ci^H^Br^N O Formed by 
the action of bromine on indiii or on di thio 
isatyde (Laurent) hormed also by heating di 
brorao isatvde at 220° (Erdmann J pr 22, 2b5) 
Violet black po^^dcr, si sol alcohol 

Di chloro-indin CigHsCl Obtained by 

heating di chloro isatvde either alone or with 
alcoholic potash (E ) Dirtj violet powder , insol 
water, alcohol, and HClAq I onus a vellowish 
solution in KOHAq from which HCl ppts vellow 
flakes 

Tetra tuloro indin hormedby 

heatin', di chloro i‘?atvde either with alcoholic 
potahh vir alone below 200° (E ) Dirty violet 
powder 

Di nitro-indm C,„ndNO«)jN Oa Formed by 
boiling indin or hydrindin with HNO, (L ) 
Bright violet powder, insol water, v si sol al 
cohol and ether Forms a dark brown solution 
m KOH\(i 

Indin di-aulphonic acid C,gH„(SO,H)^N A ? 
Formed by oxidising hydrindin di-sulphonic acid 
with TINOj, with K,FeCy,5, with NaOCl, or oven 
by exposing it in alkaline solution to the air 
(G a A Schlioper, A 120, 24) Bed deliquescent 
crystals, V sol water, si sol alcohol, insol ether 
Its solution dyes silk and wool scarlet Ammo 
mum sulphide reduces it to hydnndm di sul 
phonic acid * It fonns a purple solution in 
KOHAq, and on warming the solution it becomes 
pale red, probably through assimilation of water 
On adding HCl to tho pale red sol tion a yellow 
pp 18 formed (0„H,<,(S0,H)2Nj0, ?), which, when 
heated, quickly changes to indin disulphonie, 
acid Salta ~K^'5aq lustrous pd needles 
— 'Ag^'' bulky brown needles x-BaA.'' 2aq 

•lender dark reddish-brown needles or orimsub 
Von. Ill 


powder M sol water, insol BaCl^Aq, alcohol 
and cold HClAq 

Hydnndin C,2H«^405? Formed by these 
tion of alcoholic potash upon indin, isatyde, 
thio isatyde, or di thio isatyde (Laurc nt A Ch 
[3] 3, 475) White, or pale yellow powder or 
needles (from alcohol), insol water, si sol boiling 
alcohol Boiling HNO, converts it into a violet 
powder Hydrindin dissolves in warm aqueous 
KOH, and on cooling there separate pale yellow 
needles of a salt 3aq, which is 

decomposed by washmg with water, leaving 
hydrindin 

Hydrindin disulphonic acid, so called, 
C,„H, (SOsH) 2N A ? Formed by the action of 
ammonium sulphide on indin sulphoiiic acid or 
on isatm sulphonic acid (0- a A Schlieper, A 
120,20) Colourless radio crystalline mass, which 
becomes reddish when exposed to u^r V sol 
water, m sol alcohol, insol ether In alkaline 
solution It IS oxidised by air to indm sulphonic 
acid — Ba\'4aq white scales, v sol water, v 
si sol BaCIjAq 

Leucindin disulpliomc aoid 
C,gH,e(S03,H) hormed by boiling the pre 

ceding with baryta water (G a A Schlieper, A 
1 >0, 33) White crystalline mas<^, v sol water, 
si sol alcohol Not reddened by the action of 
air on its alkaline solutions On evaporating 
with HCl Vq there is formed mdm disulphomc 
add — Ba4"5aq colourless crvstals Its solu- 
tion IS not ppd by AgNO, till NH^Aq is added 
INDIPUBPUBIN IS identical With Itidirubin 
V Indigo 

INDIBETIN V Indigo 
INDIBUBIN V Indigo 
INDIDM In At w 113 4 Mol w un- 
known, as V D of element has not jet been de- 
tei mined [17(i°] (Winkler, J pr 102, 273) 

S G **''' 7 11 to 7 147 (Keich a Richter, / jpr 
93. 480) , 7 3b2, 7 421 (Winkler, J pr 95 

414 , 102, 273) S H (0° to 100°) 05G95 (Bun 
sen, P 141, 1) CE (0° to 100°) 0000459 
(Fiz^au, C R 08,1125) Characteristic hnes m 
emission spectrum 4510 2,4101 3, 4071 6,4032 7, 
3SV2 8, 3834 7, 3257 8, 3255 6, 3038 7, 3008, 
2082 3, 2040 8, 2880 8, 2559 5, 2527 1, 2351 8, 
2306 9 (Hartley, T 1884 102) 

The observation of two indigo blue lines m 
the spark spectrum of a specimen the «tnc- 
bleitde of Freiberg in 1863, led Reich a Richter 
to the discovery of indiUL- (/ pr 89, 441 , 90, 
175 . 92, 480) 

Occurrence — In some snne blendes froiq Frei 
berg (o 1 p 0 ), also from Durham (Flight, B 10, 

B 
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INDIUM 


2054), And f^m Bohemia (Eaohler, J pr 96, 
447) , in some Italian galenas (Denegri, B 11, 
1249) • in various zino ores (Tanner, J 1874 
1227) , in the fumes from zmo-ovens (Bdttger, 
J pr 98, 26) , ir some tungsten ores (ilttoppe- 
Sejler,^! 140,247) 

Preparation — Indium is more readily pre- 
pared from zino which has been made froxh 
indium contamii^g blendes than from zino- 
blende itself The zino is treated, for some days 
at the ordinary temperature, or for a shorter 
time at boiling temperature, with so much dilute 
H2S04Aq or HGlAq that a small quantity re- 
mams undissolved , the residue contains In, with 
some Zn, and Pb, Cu, Gd, As, and Fe There 
are many methods for obtaining In from this 
residue , that of Bayer {A 168, 372) is simple, 
and yields very pure In The residue is washed, 
treated with a few drops of dilute H2S04Aq (to 
remove any basic Zn salts), agam washed 
'khoroughly with hot water, dissolved in HNOaAq 
(any SnO, which may be present is allowed to 
remam), evaporated with excess of H2SO4 until 
all BEN O, IS removed, and treated with water, 
the solution now contains sulphates of In and 
the other metals which may be present, but the 
greater part of the PbS04 remains insoluble 
Large excess of NH,Aq is added, whereby hy 
droxides of In and Fe are ppd with small quan 
titles of hydroxides of Zn, Gd, Pb, and Gu , the 
pp IS well washed and dissolved m the smallest 
possible quantity of HGlAq , the solution is boiled 
after addition of NaHSO, until the smell of SO, 
IS /I'most cone, a basic sulphite of In, 
2In,0, 8SO„ IS thus ppd as a fine crystalline 
powder The pp is free from salts of Gu, Zn, 
and Cd If much Fe should have been present 
in the onginal Zn, small quantities of Fe salts 
may be ppd by the action of the air during fil- 
tration , m this case ppn should be conducted 
m GO,, or the pp should be dissolved in 
NaHSO,Aq, and re ppd by boiling The pp 
may contain Pb salts and traces of alkali , it is 
dissolved in SO,Aq m which Pb sulphite is in 
soluble, after filtration In sulphite is ppd , free 
from Na salts, by boiling (c/ Winkler, J pr 102, 
278, Bottger, J 98, 26 , R E Meyer, A 160, 
137 For methods of preparing In from zinc- 
blendes V Reich a Richter, J pr 89, 441 , 90, 
176 , 93, 480 , Weselsky, J pr 94, 443 , Richter, 
/ pr 94, 414, Stolba, D P J 198, 2231 The 
ppid basic In sulphite may be dissolved if 
H,S04Aq, after boiling off SO,, addition of 
NHjiAq ppts InO,H„ which when strongly 
heated yields InjO, In is obtained from the 
oxide (1) by heatmg m a stream of pure H, 
(2) by mixing with pure 0, and heating to a very 
high temperature, (3) by heatmg with an equal 
weight of Na out in small slices, under a layer of 
fusM NaGl in a porcelain crucible placed in a 
larger Hessian crucible, decomposing the alloy 
of Na and In so formed by water, and melting 
with Na,GO, (Wmkler, J pr 102, 276) Bfittger 
(/. pr 107, 39) recommends to ppt In from so- 
lutions m H SO4 by placing a stick of pure Zn 
in the hq^id , he washes the ppd metal with 
water, presses it with the finger, then between 
^aper, and when qq^e dry fuses it under dry 

Properties — A silver white, lustrous, ductile 
detail softei^ than lead , leaves a mark when 


rubbed on paper K on -crystalline Electro- 
negative Zn and Od ^ much less volatile than 
these ni^<^als ^Unchanged in air at ordinary 
temperalf^ee, but burns to In *D„ with blue- 
violet flame and browmsh fumes, whj^n strongl> 
heated in air Gombines directly with Gl, Br, I, 
and S when heated Boihng watrir is not de 
composed by In Soluble in dili, ^e acids with 
evolution of H and formation >1 salts In,X, 
where X SO4, 2NO., <&o 

The at w of In nas been dr ermined (1) by 
synthesis of 10,0, from ^n (Aoich a Richter, 
J pr 92,484, Winkler, / pr 94,8, 102,282, 
Bunsen, P 141, 28) , (2) by analysed of In,S, 
(R a R , Z c ) (3) by der omposing NaAuGl, by 
In, and determinmg the Au (Wmkler, / pr 102, 
212) , (4) by determii ng the V D of InGl„ 
InGl,, and InGl (Nilson a Pettersson, C T 53, 
814) , (5) by determining the S H uf In (Bunsen, 
P 141. 1) 

The atom of In appears to be monovalent 
(m InGl), divalent (m InGl,), and trivalent (lu 
InGl,), in gaseous molecules, as the lower 
chlorides are decomposed by water with forma 
tion of In and InGl, it is probable that m sqIu 
tions of its haloid compounds the atom of ^n is 
directly combined with at least three mono\a 
lent atoms 

In IS distinctly metallic , with acids it e\ ol\ es 
H and forms salts A few basic, and some 
double, salts are known In forms an ammoma 
alum lnO,H, rChcts towards acids as a nalt form 
mg hydroxide In is closely related to A1 and 
Ga, less closely to T1 , it is also related to the 
other earth metals Sc, Yt, La, and Yb {v Earths, 
METALS or THE, vol 11 p 42 4) The investigation 
of In compounds is as yet far from complete 

Detection and Estimation — In salts colour 
the flame blue violet Hoppe Seyler {A 140, 
247) boils 0 1 gram of an In ore with aqua regia, 
neutrahses by soda, filters, adds Na acetate, and 
ppts by H,S , he dissolves the pp m acid, and 
reppts , the lUjS, is then tested m the flame 
after moistening with HGlAq The spectral 
lines 4510 2 and 4101 3 are very charactenstio 
Boiling with NaHSO, causes ppn of f, fine crys 
talline pp 2In^O, 3SO, 8H,0 , this salt is used 
for the estimation of In 

Indium bromide InBr, White crystalline 
tablets, V sol water , formed by heating In in a 
stream of GO, charged with Br, and sublimmg 
(R Meyer, A 150, 429) V D not determined 

Indium chlorides In combines with Gl in 
three proportions, forming InGl, InGl,, and 
InGl, 

Indium monochlobidk InGl Mol w 148 77 
VD at c 1100°-1400° -7816 (Nilson Pet 
tersaon, C J 68, 821) Obtained as a reddish 
black, vitreous, radiated, cryatallme mass, by 
distilling InGl, (q v ) on to In (rather more than 
the calculated quantitv), heatmg for a httle m a 
sealed tube, and distilling in a stream of GO, 
(N a P , Zx ) When melted InOkforms a dark- 
red liquid, m thick layers appearmg almost 
black Deliquescent , gradually decomposes m 
moist air, an^ quickly in water, to In and InGl, 

Indium dxokloridi InGl, Mol w 184 14 
VD atl0O0°-1400®-99 62 (Nilson a Petters 
Ikon, C J 68, 820) White radiated crystals, ob 
tamed hy heatmg In to its nteltm^ pomt in a 
C|?rrent of dfy HOI frep from air nnW an amber- 
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coloured liquid is obtained, and removing any 
adhering HCl by heatDig in dry ai -free CO^. 
Unchanged in dry tklr, but delifuesc ^ m ordi* 
nary air Decomposed by water to ^n a Id In/[)l,Aq 
(NaP.^c) • 

iMniUM^TBICHLOBIDB InCl, * Mol w? 219 51 
VD ate 8JO^«106 9 (Nilsona Pdttersson, O J 
68, 818) , at bright red heat V D - 113 88 (V a 
C Meyer, B ’^,2, bll) InCf, does not appreciably 
volatilise at i 40*^ , e&t c 600° volatilisation is 
slow and V D;Vi8 ra^er higher than that cal- 
culated for P&ul, , me normal V D is attained 
between 600° and 850° , at temperatures toi^ ards 
1000’ Uilsociation begins, probably into Cl and 
lnC4 or InCl (N a P# f c ) InCl, is prepaVed by 
heating In or a mixture of with C, m a stream 

of dry Cl ^ilson a Pattersson heated molten In 
in d»y air free HCl, and then gently heated the 
InC4 thus fofmed in air free, drj , Cl, and finally 
\stilled in a current of dry, air free, CO, White, 
lustrous tablets, deliquescent , sol in water with 
Y>roduction of heat , the solution may be evapo 
rated on a steam bath almost unchanged, but at 
higher temperatures decomposition occurs, 
probably w^th production of oxychlorides 

InClj combines with KCl NaCl, LiCl, and 
PtCl, to form crystalline double salts (R Me^er, 
^ 150, 144 , Jxilson, B 9, 1059) The compound 
JJInCl, 6KC1 3ELO separates m quadratic crystals 
from a solution of the mixed salts in proper 
proportions on evaporation 

Indium cyanide v \o\ ii p 332 

Indium hydrofulphxde The \shite pp pro 
duced by adding NH^ sulphide, or KHh, to solu 
iion of an In salt, after addition of tartaric acid 
and NH,Aq, is probably a hydrosulphide , when 
dried, is oiohed and In^b, remains (R 
Meyer, A 150,429) 

Indium hydroxide v Indium oxides aftd 
hydroxide 

Indium iodide Ini, V D not determined 
Yellow, crjctalhne, very hygroscopic, mav be 
distilled in drj CO,, easily melud to a dark 
reddish brown liquid Prepared by heating In 
m I vapour (R Meyer, A 150, 144, 420) 

Indiu -1 oxides and hydroxide In forms 
two oxides, InO and In O, , the V D of neithtr 
has been determined , the existence of inter 
mediate oxides is probable In^O, forms at 
least one hydrate ln,0, 311,0 The oxides are 
basic, only salts corresponding to In^O, have 
been isolated, although the lower oxide is said to 
dissolve in dilute acids without decomposition 
into In and ln,0, 

listniuM xlo^oxIDB InO Mol w unknown, 
as the oxide has not been volatilised Obtained 
by h*|ating ln,0, in H at o 300° until the oxide 
b^omes almost black and water is no longer 
evolved lorms a light, loose, powder, which 
quickly oxidises to yellow ln,0„ if brought into 
air before it is quite told Very pyrophoric 
InO is changed by cone HNO,Aqto In3NO,with 
•volution ofiNO , dilute acids dissolve it slowly 
without apparent formation of In,Oa 
(Winkler, / pr 94, 1 , 95. 414 . 98, 344 , 102, 
273) , . 

iNDiiTii sxsQuioxxDB Iz^O, MoL w Un- 
known as the oxide has not been volatilised 
8G 7179, SH (0°-.100°) 0807 (Nilson 4. 
Pettersson, B 1459) Obtained^y fpg soln- 
tion of an In salt by N£^Aq, wasl!lng and heat- 


ing the pp , or by heatmg In tf?fnll redness in 
air , also by strongly heating In carbonate or 
nitrate A yellow powder, becomes brown on 
heating bat yellow again when cold (It is 
doubt!^ul whether pure ln,0, is yellowish or 
white) Very mfusible, reduced to metal by 
heating with C, or in H, or with Na , leduction 
^in H begms at c 190°-200°, and at c 300° InO 
18 formed (t? supra) Soluble ) in acids, quickly 
on heatmg, forming salts In,3X (X-SO,, 2NO„ 
&o) 

Oxides intermediate between InO and ln,0| 
possibly exist By heating InjO, m H to c 2M°, 
a greyish blue body is obtained probably ln,0, , 
at c 230° a green substance, probably In^O, 
remains (Winkler, Ic) 

Indium hydeoxidk InO,H, or ln,0, 3H,0 
Formed by ppg a solution of an In salt by 
NH,Aq, washing the pp and drymg at 100° The 
pp by NH,Aq is gelatinous and resembles 
AJO,H, , in air it dries to homy semitranspareilt 
lumps Insol m NH,Aq, easily sol in KOHAq 
or NaOHAq , dissolves m acids to form salts 
InjdX (X-bO,, 2NO„ Ac) A senes of very 
unstable hydrates of ln,0, probably exists (c/ 
Carnelley a. Walker, C J 63, 88) 

Indium oxybromids The white amorphous 
solid formed by heatmg ln,0, in Br vapour is 
probably an oxy bromide , this substance is said 
not to be decomposed by heatmg with acids or 
alkalis (R Meyer, A 150, 137) 

Indium oxychloride When InCl,Aq is 
boiled down to dryness, the white residue is pro 
bably an OX} chloride , ^ 

Indium salts Not manv salts of In have oeen 
isolated and exapimed They are obtained by 
dissoh mg In or InO.H, in acids, and evaporating , 
and in some cases by ppn from other In salts 
m solution The chief salts are the carbonate^ 
nitrate, sulphate, and a ba^tc sulphite {v Cua 
BoNATLS NrriuTKs, Ac ) The sulphate forms an 
ammonia alum, Inj(SO,), (]SH,),S 04 24H,0 , 
but with KjbO, and it forms double sul 

phates Inj(SO,), K,(Na )SOj 8H,0 

Indium sulphide ln,S, Mol w unknown 
as compound has not been gasified Obtained bv 
ppg a neutral or feebly acid solution of an In 
salt by H,S,and drying the pp , also by heatmg 
together In and S, or ln,0, and S A yellowish- 
grey solid If ln,0, IS heated with S and Na,CO, 
and the fused mass is treated with water, Ixi,S, 
remains as lustrous tablets resembling mosaic 
gold (Winkler, I c ) IrijS, is mfusible , with acids 
it gi>es In salts and H,S (Reich a Richter, Ic) 
Heated in air it is burnt to ln,0. According to 
Winssmger {Bl (2) 49, 452) In^S, is obtained in 
aqueous solution m a colloidal form, by passing 
I HyS into InO,H, suspended in water , the dark 
yellow liquid thus obtained can be freed from 
H^S by boihng , it is coagulated by acetic acid 
and also by salts For reactions of alkali sul- 
’ phides with In salts v B Meyer, I c 

Potassium, and sodium, indium sulphides, 
In,S, , Na,S In,S,, Formed by fusing together 
1 pt lUfO,, 6 pis S, and 6 pts or Na,COa 

The K salt remains as hyacinth re^ quadratic 
tablets on hxiviaimg the fused mass with water , 
the Na salt goes into soln^on and separates on 
standing as NaJuaS, H^O which on drymg gives 
KatliuSa (B. So^eider, J pr [2] 9, 209) 

,M M M 
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IKBOOEN i Indoztl. 

HTDOOEKIO ACID v Indoxtlzo Aon> 

htdooenide of benzoic aldehyde 
C,.H„NO t« >C CH.CA Bntyl- 

tdene yl^-indoxyl [176°] Obtained by heating 
indoxylii acid with benzaldehyde (Baeyer, B lb, 
2197) Long flat orange needles Sol alcohol 
and chloroform tc yellowish red solutions, which 
have a yellowish green fluorescence In H,S 04 
and strong HCl it dissolves with a deep red 
colour , in alcoholic KOH with a greenish blue, 
which gives the indigo spectrum 

i a).INDOGENIDE OF 4^ I8ATIN is Indibubin 
j8)-Indogemde of isatin is Indiqo 
indogenide of ethyl isatin is Ethyl tndt 
rubtn V Indiqo 

INDOOENIDE OF jp-NITBO-BENZALDE 
HYDE C.jHjoN.O, te 

>C CH C.H.(NO J p Nttro-beniyU 

idene-^-indoxyl [273°] Formed by adding an 
acetic acid solution of p nitro benzaldehyde to 
an aqueous solution of indoxyl acidihed with 
HOI Bed needles (Baeyer, H 16,2199) 

INDOOENIDE OF PYEUVIC ACID C„II„NO, 

OJI.<^g>C CMe CO^ [197°] Pre- 

pared by adding HCl to an aqueous solution of 
mdoxyl and pyruvic acid (Baeyer, B lb, 2199) 
Bed needles Easily soluble m alcohol and 
acetone Dissolves with a red colour m alkalis. 
With a blue colour in cone HaS 04 
I^^IOINE V Indiqo 

IirDOLEO,H,N t« C.H,<^y^CH KetoU 

Mol w 117 [62°] (251^) (Ciamician a Zatti, 

B 22, 1980) V 1) 4 4 j (calc 4 05) Occurs in 
small quantity m human excrement (Briegtr, 
J pr [2] 17, 133) 

Formation - 1 By passing the vapour of 
oxmdole over heated zinc dust (Baeyer, A 140, 
295, Suppl 7, 56, Lngler a Janecko, B 9, 
1411) — 2 By distilling with zinc dust the 
yellow product of the action of tin and HCl on 
mdigo (B ) —3 By fusing o nitro cinnamic acid 
with KOH and iron tilings (Baeyer a liinmer 
Img, B 2, 679, Z [2] 6,213 , Beilstein a Kuhl 
berg, A 163, 141) Formed to the extent of 
5 p c in the passage through a red hot tube of 
di ethyl o-toluidme, in less quantity from di 
methyl -o-toluidme, m small quantity froim 
methyl ethyl aniline, ethyl acetanilide, and di 
ethyl aniline, and in trace only from ethyl- 
anihne when subjected to like treatment (Bae>er 
a Caro, B 10, 692, 1262) — 5 By digesting 
albumen with pancreas and water at 40° to 45° 
for several days (Nencki, B 8, 836 , Kuhne, B 
8, 206) According to Hams and Tooth {J 
Physiol 9, 220) its formation is due to a special 
micro-organism — 6 By distilling albumen ( 1 pt ) 
with KOH (8 pts ), the yield being about 26 p c 
(Engler a Janecke, J3 9, 1411 , Nencki, / pr [2] 
17, 98) — 7 By distilling (3,4,1) nitro propenyl- 
benzoic acid with lime (Widmann, B 15, 2552) 

8 By boih-'g aniline with di chloro acetic alde- 
hyde or with di chloro di ethyl oxide (Berliner- 
blau, M 8, 180) By heating « chloro o- 
amido styrene with NaOEt at 165° (Lipp, B 17, 
8067) — 10 Together with ethane, ethylene, 
and prbpylene^ by the distillation of o cumidino 


C4H4(NHJ(0,H,) over red hot PbO (Filefa, O. 
18, 881) — ^1 By the diy distillation of o tolyl- 
oxamio w d (Mauthner a k.Jida, M 7, 288) — 
12 F^om phenyl-ethylene diamines by succes- 
sive oxidation ^ ith CrO, and distillation over 
zinc duwt IPrud^omme, Bl [2] 28, 651/) —18 By 
fusing oaroosvyril with potash (Mo gan, C 2v. 
86, 239) — 14 In small quantity, b heating the 
phenyl hydrazide of pyruvic acid |vith ZnCl, at 
200° (B Fischer, B 19, ISb*") —If By distilhng 
calcium phenyl amido acetate with calcium 
formate (Mau timer a Suidu, M ij, 253) 

Preparation — 1 By heating anilme (50 gV 
with an equal volume of water with invertea 
condeiiser and gradually dding di chloro ether 
(25 g ) After boiling for an hour the excess of 
aniline is distilled olT, id the rei duo heated 
for 5 hours at 220° (Berhnerblau, M 8, 189) — 
2 By distilling a mixture of caiv^ium phenyl 
amido acetate with calcium formate, extractir 
the distillate with ether, shaking the ether with 
dilute acid to reino\e aniline, eva{K)rating ana 
distilling with steam The indole is puntied by 
conversion into the picrate The yield is 5 p c 
of the theon tical quantity (M a S ) 

Properties — Colourless lamime , m sol not 
water, v sol alcohol, ether, and hgroin Beadily 
volatile with steam An alcoholic solution, 
acidihed by HCl, d}os pme vNood \iUow Has 
a peculiar, but not \ery powerful, odour It is 
a \ery weak base , with cono IICl Vq it forms a 
sparingly solubio salt, decomposed by boiling 
water 

Reactions - 1 SuspcndMl m wat< r and sub 
jeeted to the action of ozonised ox)gen indole 
18 converted into indigo and rehinous products 
(Nencki, B 8, 727, 1517) Indigo appears in 
the urine after subcutaneous injection of indole 
2 Aqueous CrO, yields a bulky \iolet brown 
pp , insol ether, chloroform, and benzene, si 
sol alcohol, forming a n d solution 8<>1 cone 
HClAq (1/ a J) — 3 lioatidwith Mel it givefa 
di methyl quinoline dihydnde (Cnmieian a 
^atti, B 22, 1980) — 4 When to an aqueous 
solution of imlole llicre is addexi a few cc 
of HClAq, and then a largo qi ntity ol 
fuming HNO, (previously partially fretd from 
nitrous fumes by evaporation), a red pp la 
fonned which may bo piirilud by solututn in 
alcohol and precipitation by a»lding etht r 1 hia 
substance, 80 ( ilUd nitroso indole nitrata 
0,^11, 3 (N 0 )N 2 HN 0 „ forms minute r« d needles, 
V si sol water and ether, V sol alcohol nearly 
insol dilute mtrio ae id It dotonah s sharply 
when heated Alcoholic ammonium smphidc 
reduces nitroso indole nitrate to so called by 
dra/o indolo C,oH,aN, (?), which forms vellow 
needles, sol alcohol and ether, melting at 140^' 
to a deep-blue mass Acids and alkalis convert 
it into a dark brown colouring matter termed 
azo indole by Ne ncki 

Pi crate CJI,NC,H,(N 0 ^ 30 H Long red 
glittering needles 

Acetyl derivative CJl^NAc 
From indole and Ae^O at 190° (Baeyer, B 12, 
1314) Long needles (from water) or four sided 
pyramids (by sublimation) 

. CCOCH, 

(i8)-Acstyl.indol« Methyi 

trt Zyl ketone [190° oor ] Obtamed by heating 
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4adole (a)^rbozTlio ac prepared fr ji methyl- 
ketole, with ten tiir .i its bulk of A03C ^^r 7 hours 
at 220^ (Carlo Zatti, Rend Accad a inc fi] 4» 
184, B 22,662) White need' es Sublimes in 
colourless plates, si sol cold, \ sol wa^m water 
and benzene , may be extracted fr^m its aqueous 
aolution by ether Gives indole when heated 
with oono FClAq It readily yields an oxim 
and an oily ihenyl hydrazido Potash fusion 
converts it nto indole {&) carboxylic acid j 
[214^3 identic i with that obtamed by oxidising 1 
skatole 

Purate [183^] Needles, sL sol cold 
benzene , 

OxtmC,H.C(NOH)Me [144^-147°] White 
needles ^ 

GOOCH, 

Di.acetyl Indole C.II^^CH [147^-160°] 

\ CO CH, 

Prepared by heating indole (a) -carboxylic acid 
with Ac^O and M,paratcd from the preceding by 
its greater solubility in water containing Na,CO, 
and in boiling benzene (7atti) Needles (by 
sublimatici) , si sol boiling water Wlun 
bo cd with aqufoub KOH or K,CO, it yields 
(j8) acetyl indole 

Reference<i ~ Di ciiloeo rsnoLP, Bfsz\l 
rsixiLK, Methyl iMHiLF, Mpthyi ithylimxilk. 
Ethyl indole 

Isoindole is Di fhfml i tiuzim ) 

Di indole v Indohn-e under Indioo 

Eetin indole C,H,NO? Obtaintd b\ treating 
<ii chloro indole (chloro oxindole chlondc) with 
HI difc'-olved in HUAc paffsing m SO and ppg 
with NaOH (Baejer, h 12, 1H13} Amorphous, 
insol NaOHAq, y sol alcohol and ether Not 
volatile with steam Its solution m HO\c 
mixed with H( I colours pine wood nd On dry 
distillation it 5ields indole 

INDOLE (a) CAKBOXYLIC ACID C,H NOj 

C.H,<^“>CCOH [201°] 

Fonmtwn -1 By heating the phenyl hv 
dra/ide of pjruvic ethtr with ZnCl, at lOo'^ 
(L Iischer, i# 14,1567, A 236,1401—2 By 
fusing (o) methjl indolo (methyl kctolc) (1 pt) 
with KOH (15 pts ) , the acid being ppd bv 
UjSO, from the dissolved prcxluct , the vield 
is over 50 p c (Ciamician a. Zatti, hend 


kofi using an inverted oondenser. Yellow 
needles 

Methyl ether MeM [152<>] Needles 
ludole (/3)'earbozylio aci^ 

[214“] Formed by fuB- 

'ing {$) methyl mdole (skatole) with KOH (Cia 
mician, Magnanim a Zatti, B 21, 673, 1922) 
Obtained also by fusing {$) acetyl mdole with 
caustic potash (Zatti, B 22, 664) Plates (from 
water), decomposed on fusion 81 sol benzene 
I and boiling water, m sol alcohol and ether, 
almost msoL ligroin Its aqueous solution 
evolves CO, on boiling With isatin and 
it gives a brownish violet colour Its ammonium 
salt gives pps with CuSO, and with FeCV 
' does not yield a picnc acid compound. 

I Indole di carboxylic acid 

' CO,HC.n,<^®^CCO^ [above 250“] OS 

tamed by saponifying its acid ether, which is 
formed when CO Et C^H, N,H CMe CO,Et, the 
product of the condensation of hydrazido benz 
01c ether with pvnivic ether, is heated with zinc 
dust (Ro<ler, A 236, 169) Slender needles, soL 
hot alcohol and acetic acid, si sol ether and 
water Does not colour pine wood Decomposed 
on fusion giving off CO, and yielding a product 
that behaves like indolt towards pine wood. 

Mono ethyl ether EtHA" [250° j Yellow 
needles (from HOAc) 

INDOLES Alkylakd derivatives of mdole may 
be formed sviithtlKally in the fr’lowinjbyays 
(u) By nmoval of NH, from the phenyl hydra- 
zides of ketones, aldehvdes, or ketonic acids 
Ihua vrith the phonvl hvdrazide of acetone 

CANjHCMp -MI. + C,H.<^^CMe. and 

in like manner from the phonvl methyl hydra 
zidc of pvruMc acid C^H^N^Ie CMe CO,H=» 

+ Fischer, d 236, 

116) (5) By elimination of NH, from alkylated 

di pyrroles — 

t (C,H,) — CII— CH C(C,H,) 

S > P 

CH NH- CH— CH-NH-CH 
CiCJl )-CH -C-C(C,H 
-NH,^ I tl ^CH 

CH - CH-C-NH 


Ac^4ui Imw [4 1 4, 746) — 3 From acetyl (a) 
metliyl - mdole C,n,<^^^^^C\£e by potash 

fusioi (Ciamician a Magnanmi, B 21, 673) 
Proper ttr 3 — Needles (from water) M sol 
hot water and benzene, v sol alcohol and ether 
May 06 sublimed m plates, but suffers partial 
decomposition thereby At 230° it splits up 
into indole and CO, Pine wood acidided wiUi 
HCl IS not coloured yellow by it. With isatin 
smd H,SO, it gives a reddish violet colouration 
It forms a picric acid compound crysialUsing in 
slender golden needles Its Ba s^t is soluble 
AcjO at 220° forma ($) acetyl mdole and di 
acetyl-indole 

Anhydride C„Ht,N,0, % e 
XHOCON V 

CAN / / [S12®-ai6°3 Mci 

\N— OOCCH-^ 

w Confirmed by BsouU’s methou (Magnani u, 
B. 22, 2608) Formed by boiling the acid with 


(Dennstedt, B 21, 3429) (c) By heating (fi) 

bromo 8 acetvl pmpiome acid with aromatic 
amines (Wolff, B 21, 3360) Thus o- or jp- 
toluidine gives tri niethvl mdole , (fi) naphthyl* 
amme gives di methyl (8) naphthmaole , while 
ethyl aniline forms di methyl ethyl-mdole. 

C,H, N HEt + CH, CO CHBr CIE.CO,H 

j -HBr + H,O + CO, + 0,H,<^g®^Cl£e 

> Indoles may be converted by alkyl iodides mto 
derivatives of quinohue dibydnde 

pry /CH CMe 

INDOLINB V Imuoo 

INDONAPHTHENE The hypothetical by- 
drocarbon C,H, or C,H,<^^^CH which stands 

in the same relation to indole that naphthalene 
stands to quinoline (Baeyer a. Perkin, jun , B 17» 
122) The name mdene has also been proposed for 
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thesame hydrocarbon (Boser,^ 247,132), v also I 
Mbtbyl INDONAPBTHJCNB Bosidos the methods I 
mentioned below, indonaphthene derivatives may | 
be formed by condensation of naphthalene de 
yCO CO 

nvative'" Thus C,HX 1 » a product of 

>CHC1 CCla 

the chlorination of (i3)-naphthoqumone is con- 
verted by cold aqueous NaOH into 

>0(0H) co,n 

>CCla (Zincke, B 20, 2894) which 

^CHCl 

may be oxidised by chromic acid to 

0A<chci>‘^‘51, [B9T 

INBONAPHTHENE DIHYBEIBE GAB 
BOXYLIO ACID 0)oH,oO,id 

COjH Hydnndona'phthene 

varboxylic acid [130°J S 833 at lOO*^ 

Formation — 1 By heating the correspond 
ing di carboxylic acid until the evolution of CO^ 
has ceased, and distilling the product (Baeyer a 
Perkm, jun , B 17, 122) — 2 By the action of 
(Imol of)w-di bromo xylene (o xylylene bromide) 
upon aceto acetic ether (1 mol ) and NaOEt (2 
mols ) and sapomfication of the product with alco 
holic KOH (Scherks, B 18, 378) 

Properties —Colourless needles (from water), 
may be distilled when quickly heated SI sol 
cold water On oxidation with KMnO, it yields 
phenyl-glyoxylic acid It forms a bulky white 
silvqr lalt, s^ sol hot water 

Indonaphthene dihydride di carboxylic acid 

O.H.<^^C(CO^), [199®] Formed by the 

action of di « bromo o xylene on malonio ether (1 
mol )and NaOEt (2 mols ) in ether (Baeyer a Per 
kin, jun , B 17, 122 , Perkin, jun , C / 63, 7) , 
the resulting ether being saponihed Tnmetric 
plates , m sol hot water, alcohol, and ether, si 
sol cold water When heated above 200^ it 
gives off CO, and leaves the mono carboxylic 
acid — Ag,A” white amorphous pp becoming 
crystalline, si sol water 

INDONAPHTHOQXTINOHE C,H,0, t e 




Di keto indonaph* 


thene Di keto hydrindene Formed by warming 
its carboxylic ether O.H^c^^q^CH CO,Et with 
alkahs (Wishcenus, A 246, 361) Best obtained 


Wislicen a Kfitzlc, 252, 73) —2 Pormi a 
nitroso erivative C,H4 <^^q^C NOH 

[198®] crystalliung from HOAo in triangular 
plates -8 Be izoic aldehyde at ^20® forms 

0,H,<^^>0 CHPh [160°] —4 Gives with 
f*o 

bromine a compound 0«H4<^^^»^CBr, [177°] 

crystallising in plates, m srl hot alcohol 
and HOAo, v sol ether and c 1, (c/ Zincke, 
B 20, 3216) This di bromo derivative, 
which IS also formed by the ciion of 

CO CNH, 

bromine on C^Hj^ || and on 

\^/NH)- CBr 

CO CNH, 

II , IS convertea by the action 
\C(NH) CH 

of alkali into bromoform, phthalic acid, and the 
compound G.H^^^j^^^^CBr [118°], whence 

Br forms again the original C(H4<^^Q^CBr„ 

while Cl forms C4H4<^^>CClBr [147°] 
(Zincke, B 21, 2394) The corresponding 
04nj<^^Q^CCl2 [126°] 18 foimed by the action 
.CO CO 

of chlorine on C^H^^ 1 dissolved iq 

^CCl, CCl, 

aqueous Na,CO, 

Indonaphthoqaixvpne carboxylic ether 
0 ,H,<pq>CH CO Et f78’J Formwl by the 

action of NaOEt (2 mols) on phthaho ether 
(1 mol ) and subsequent treatment with acetic 

j ether, the product C,n,<^Q>CNa CO Ft 

I being treated with dilute H SO^ (Wishcenus, A 
j 246, 349) Slender yellow needles, insol water, 
I V e sol alcohol, etln r, benzene, and ligroin 
; FeCl, colours its alcoholic solution deep red 
Dissolves m aqueous Na^CO,, exprUing CO 
If its alkaline solution bo boiled and then acidi 
fied CO, is evolved and indonaphthoquinone hbo 
rated It forms a plionyl hydrazide If its acid 
solution IS boiled with water there is formed 
CjgHjoO,, which d>es wool violet red and forms 
crystalline C,8H,,BrO, [196°] and C„H,Br,0, 
[242°] 


by acidifying an aqueous solution of the sodium 
derivative CgH^ C,0, CNa CO,Et, extracting with 
ether, and leaving the etheresd solution to stand, 
when CO, is given off 

Properties — Small needles (from benzene 
ligroin) , V sol hot alcohol and benzene, m sol 
ether and hot ligroin, v si sol cold ligroin and 
water Dissolves in alkalis with intense yellow 
colour 

Reactions— 1 Gives a phenyl hydrazide 
[163°] crystaUising in 

yellow needles, msol water and ligroin, v e sol 
ether and benzene With phenyl hydrazine at 
100° it gives rise ^o a di phenyl hydrazide 

which forms flesh- 

coloured platqs [171°], and when dissolved in 
H,S04 coloured deep bluish green by FeC^ (W 


Salts — C,2H,04Na aq yellow needles (from 
water) Gives with Mol the compound 

O,H4 <^qq^CM 0 CO,Et, crystallising in prisms 

[74°] , V e sol alcohol and ether, insoI water, 
sol NaOHAq with rose colour ■—(C„H,04),Cu 
green crystals (from alcohol) 

INDOHE The ketone C.n,<gy>CH. • 

number of the haloid derivatives c* which have 
been described by Roser {A 247, 132) Indone 
may also be viewed as the anhydride of nx oxy 

INDONAPHTHENE 

IKDOPHANB C„H,4N404 A blue substance, 
resembhng indigo, produced, together with naph- 
«.ayl purpuric acid, oy adding a hot concentrated 
solution of ECy (45 g ) to Ii nitro naphthol 
(rO g ) dissolved in boiling water (2 litres) to 
which just enough NH, has been added to effect 
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■olation (HlasiwetZy Sommaraga, C 0 1871, 
817) Violet mass with green Iub^ - , insoL 
water, alcohol, ether, benzene, and ^ , m sol 
H2SO4 and hot HO Ac, forming puiple solu- 
tions Maj be sublimed Nitr c acid converts 
it into a brownish red body, soluble in alkalis 
Ferrous sulphate mixed with lime reduces it 
Aqueous KOH forms Cj^H^KN^O^aq, a body 
greatly resemding indigo, NaOH acts m like 
manner 

INDOPHErJSr (C„H,NOS), Formed by 
shaking isatin (1 pt ) with HjSO^ and benzene 
that cun^ains thiophene OgHjNOj + O^H^S- 
H,O + 0„H,NOS(Bae-er,J5 12,1309. 16,2188, 
18, 2637 , V Meyer, B 16. 2893 , 16, 1465 , P 
Meyer, B 16, 2269, Onmpert, J pr [2] 32, 
278) Blue powder, which exhibits a coppery 
lustre when r-ibbed, or small needles (from alco- I 
h'^l phenol) Insol water, benzene, and ligroin, 

V si sol alcohol, ether, and CS„ si sol HO Ac 
In HjbOj it forms a blue solution, whence it is 
ppd by water Cannot be sublimed May be re 
duced by zinc dust and HOAc to a colourless 
body which is re oxidised to indophenm on ex 
pos ire to air Bromo , di bromo , and methyl 
indophenins may bo formed in like manner by 
using bromo , di bromo , or methyl isatin in 
place of isatin in the abo\e preparation 

IKDOPHEN OL8 Quinommides of the formula 

where R' is an aromatic radicle 

containing hydroxyl (c/ Ivd\mine 8) Thus when 
a mixture of di methyl p phenylene diamine and 
(a) naphthol is oxidisea with NaOCl or K,Cr^O 
there is formed the dark blue indophenol 
/NMe,Cl 

O.HX 1 (Pabst, Bl [2] 38, 161), 

c,oH, oh 

while p amido phenyl piptridine mixed with 
phenol and oxidist-d by KjteCyg forms a similar 
/N C,H„C1 

body I (Lellinann a Gellcr, B 

Cgll^OH 

21 , 22S8) 

INDO'IAKTHIC ETHEB 0„H„N0, te, 
C.U,<(^^>C(On) CO^t [107 ] Piopan'd 

by the < ireful oxidation of indoxyho ether 
with 1 c^Clg (Bac)(r, B 15, 775) Yellow 
needles or monochnic prisms Sol water 
and ether On further oxidation it gi\es 
CO H C^H, NH CO COjfCt On reduction it is 
recoT verted into indoxvlic ether Decompo9<d 
by alkalis with formation of anthranilio acid 

Nitro<iam%n6 C,,H„(NO)NO, [113^] 
Light yellow needles or tables Sol alcohol and 
ether, si sol water 

INDOXYL CgU,NO 1 e 

(stable form) or CgH4<^^^j^CB[j (transition 

form) * 

Fonnatwn — 1 By warming potassium in 
doxyl sulphate with IICl or H SO, —2 By heat 
mg iiidoxyho acid alone or with J^^SO, (Bacyei, 
B 14, 1744) ~3 By boiling o nitro phenyl aco 
tylene with acid ammonium sulphite, and trer t 
mg the product with zinc dust and ammonia 
(Baeyer, B 16, 66) — 4 By redi cing isatogeii- 
Bulpburous acid with zinc dust and ammonia 


Properties — Oil Not volatne with steam. 

In the pseudo form CgHgC^^^^CH, it is not 

known m the free state, but di substitution pro- 
ducts of ^ mdoxyl are stable Nevertheless m 
doxyl forms condensation products, called in 
dogenides, with bodies containing a CO group, 
m which reactions it must be supposed tot to 
change into the psendo form 

Re-actums —1 In alkaline solution it is 
rapidly oxidised m the air to indigo FeCl, 
forms a white amorphous body, which is imme 
diately converted by HCl into indigo (E Ban 
mann a Tiemann, B 13, 416) — 2 Indoxyl is 
not affected by H^SO, or cone HClAq, but dilute 
HClAq converts it into an amorphous red sub 
stance — 3 A solution m H^SOg treated with 0 
nttro-phenyl propwlic acid gives mdoin — 4 On 
warming with a solution of Na2CO, and 0 mtro- 
phenyl propiolic acid, indigo is produced — 6 
By the action of NajCO, upon an alcoholic solu 
tion of isatin and indoxyl there is formed indi 
rubm, while with bromo isatm the product is 
bromo mdirubm (Baeyer) — 6 Bromine gives 
tri bromo anihne (E Baumann a Tiemann, B 
12, 1192) — 7 In alkahne solution K,S,0, forms 
mdoxyl sulphuric acid — 8 Dtazo benzene chlor 

tde forms 0,H,<^^^®^jj^CH ? [236^’] (Baeyer, 
B 16,2190) 

Nitrosamine Formed 

bv the action of nitrous acid on indoxyl (Baeyer, 
B 16, 2188) Slender yellowish needles When 
boiled with HCl it gives mdigo 

Isonitro<iO d<.rttaiive of yp indoxyl 

C.n.<^^>C NOH See oxim of MiTis 

Ethyl derttaltvt 

rormed by heating the ethyl derivative of in 
doxvlic acid Oil , volatile with steam Smells 
like indole, and colours pine wood, acidified with 
HCl, brownish red Its picric acid com 
pound C,oH,,NOC„H 2(NO^),OH forma brown 
needles Its nitroso derivative 

forms yellow prisms [86®], 

sol alcohol, iiibol water, and converted into 
mdigo by heating with HCl (Baeyer, B 16,781) 

Indoxyl sulphuric acid CgH NbOg Occurs 
m the urine of herbivora and, m smaller quan 
tity, in that of man (Schunck, P M [4] 14, 288 , 
Hoppe Seyler, C C I8b4, 511 , H 8, 79 , E 
Baumann a Tiemann, B 13, 408) When m 
dole 13 introduced into a dog by injection or m 
food large quantities of indoxyl sulphuric acid 
appear m the unue (Jafif^, Fr 11, 358 , E 
Baumann a Brieger, H 3, 25 1) Indoxyl sul 
pbuno acid is also formed by adding EfS,0, to 
I a solution of indoxyl m aqueous KOH (Baeyer, 
B 11, 1745) 

Potassium salt — KA' Plates (from hot 
alcohol) V sol water, v sL sol cold alcohol 
Not affected by KOH even at 170® Decomposed 
by hot dilute HCl or H^SO^, or even by water at 
120®, mto mdoxyl and F^SO^ When wanned 
with FeCl, and a little HCl it is entirely con- 
verted mto mdigo Indigo is also formed when 
the salt IS heated alone. 
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IHDOX'yLW ACIB 0^,N0, t e 

00 (stable form) or 

0A<^H^CH 00^ (transition form) l128®]. 

Formed by saponifying its ether with fused 
KaOH U 180® White crystalline pp , si sol 
water In dilute alkaline solutions it is oon 
verted into mdigj by the action of air or oxidis 
mg agents On heatmg it splits off CO, form 
mg indoxyl 

Indoxylic ether C8HjN(0H) CO,Et 
Colourless pnsms, [121®], dissolves in alkalis 
and is reppd by CO, Prepared by reduction of 
isatogemc ether or o nitro phenyl propiolic ether 
Heated with H 2 SO 4 it gives indigo sulphonio 
acid On oxidation it gives successively indo 
xanthydio ether Cj^aoNaO,, indoxanthic ether 
Ci,H„N 04 , and hydrogen ethyl oxaloxyl 0 amido 
benzoate CO^Et CO NH C 4 H 4 CO,H 

Acetyl tndoxyltc ether 
C^H 5 N(OAc) CO^Et white needles, [138°] 

Ethyl tndoxylic ether 
C 8 H 5 N(OEt) CO^Et large colourless crystals, 
[98®] 

Ethyl-tndoxyltc acid 
CgH 4 N(OEt) CO 2 H plates, [160®] Oxidised to 
indigo by FejClj, but not m alkaline solution 

Nitroeo-ethyl-indoxylic acid 
CgH 4 N(NO)(OEt) CO^H flat golden needles 
Decomposes at about 200® Formed by the ac 
tion of nitrous acid on ethyl indoxylic acid 
(Baeyer, B 14, 1742 , 15, 776 , 16, 2189 , Forrer, 
B 17,' 076) 

INDXJCTIOIf When H and Cl are mixed in 
equal volumes and exposed to sunlight a measur 
able time elapses before chemical change begins 
Bunsen a Boscoe, who examined this phenome 
non {T 1857 355), regarded the mixture as 
resistmg chemical change, and they used the 
term induction to express the gradual overcom 
ing of this resistance The term has also been 
used by Wnght, who noticed a similar phenome 
non in the reduction of metalhc oxides by CO 
and H (C J Trans 1879 475 , 1880 757) , 
11 Chemical change, vol i p 749 

M M P M 

IKDTILIKES (0 N Witt a Thomas, G J 
43, 112) Coloured compounds formed by the 
action of such bodies as azo , anudo azo , nitro , 
or nitroso- compounds on the hydrochlorides 
of certain aromatic amines with elimination 
of NH, Anilme hydrochloride gives a dark- 
blue colouration with anudo azo benzene Hof- 
mann a Geyger (B 6, 474) supposed that only 
one dyestuff was formed C„H„N, + C 4 H,N 
a* 0„H„N, + NH, In reality a great num^r of 
dyo-stnff 8 are got If the mixture of diazo benz 
ene anilide (1 pt ), aniline (4 pts ), and amline 
hydrochloride (1 pt ), which has been left until 
the diazo benzene anilide has changed into 
amido azo-benzene, be heated at 100® for 24 
hours, crystals of azophenme 0 ,oH 2 ,N 4 separate 
This forms garnet coloured leaflets (from aniline) 
[237®] (o Azophenine) If the mixture of ani- 
line, aniliLD hydrochloride, and amido azo-benz- 
ene, after heating at 100® till azophenine is 
formed, be further ^ jated at 126®-130° for 12 
hours, the azophenine disappears, and the mass 
turns blue If it be slowly cooled crystals are 
formed' These may be separated from the 


mother-hqttor (which contains ‘indubne B*), 
washed " th spirit and wi^h boiling water, and 
recrystal sed trom aniline mixed with aniline 
hydiochlOride So obtained, in dul me 3B forms 
ghstenmg brovn leaflets, C, 4 HaN,KCl It is 
insol cold, 80 ^ hot, spirit, and v sol aniline 
Alcoholic NaOH liberates the free base, which 
forms purple solutions with alcohol and with 
aniline Induline 3 B is sky blue Its sul- 
phomc acid resembles that of induline B 

Induline 6 B — C„H^ N, la formed by heat 
ing a mixture of amido azo benzene (100 pts ), 
aniline hydrochloride (130 pts ), and anil ne (300 
pts ), for 6 hours at 110®, then adding more am- 
line hydrochloride (65 pts ), and heating to 165®- 
170® The hydrochloride, B'HCl, separates as 
green crystals The iree base separates from 
aniline as brilliant green needles The solution 
of this base is of a dark bluish purple colour 
The hydrochloride is insoluble in the usual sol 
vents, and is hardly soluble m aniline It dis 
solves in phenol and in HjS 04 , forming a 
greenish blue solution 

Induline B hydrochloride is v sol 
spirit, si sol water, v sol a cone aqueous ‘'^lu 
tion of aniline hydrochloride The base forms 
a brown red spirit solution The sulplionic acid 
18 msol water, but its neutral alkaline salts, form 
reddish blue aqueous solutions 

Forynation of indulines is duo to the dehy 
drogenating action of amido a/o bin/tne, which 
itself becomes anilme and p phenjlene diamine, 
the latter then entering into the reaction A/o 
benzene, phenyl amido a/o benzene, chr>soid 
me, nitroso di methyl amline, and c\en amido 
azo naphthalene, nia> be sub'-tituttd for amido 
azo benzene, but if instead of aniline o toluidiiie 
or naphth^lamine be used, red d^cs aie got (a/o 
tolme, Ac) This would indicate that a/ophen 
me was an oxidation product of amline, and 
not derived from the amido azo bin /tne In 
the preparation of a/ophcnine bv heating 
amline (4 pts) with aniline hydiochlonde (1 
pt ) and amido a/o b« nzene (2 pts ) at H > , am 
monium chloride and p phenyhne diamine are 
constant by products, indicating that phenyla 
tion and reduction of the amido a/o benzene 
has taken place (Witt, B 20, 16 3S) Whtn azo 
phenine (400 g ) is boiled with alcohol (40 litres) 
and strong (2 kilos ) for 10 hours quinone 

dianilide (195 g) is formed The compound 

04 H 4 <^jJp|j^ IS f onverted by heating with am 

line at 100° into a/ophenine (Baudrows’ 1 , M 
9, 414) These reactions confirm the formula 
.NPh 

CgH 2 (NPhH) 2 ^ 1 proposed by Kimich and by 
^NPh 

Fischer a, Hepp for azophenine, which is also 
consistent with its formation from nitroso di- 
yN^-HPh 

phenylamme 0 ,H 4 ^ | yO (0 Fischer a Hepp, 

B 20, 2479, 21, 676, 2617) By the action of 
anihne on azophenine, induline (6 B) of the 

formula NPh 

farmed A mixture of 3 B and 6 B induline 11 
formed by heatmg jp-nitroso di-phenyl amine 
with anilme ^nd amline hydrochloride in alco 
I houc solution at 130® By heating p nitroso-di- 
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phenyl amine (I pt ) wit^ amline hyd’">ohlonde 
[1 to 2 pts ) and ar ’me (4 pts ) at ''5^-140°, 

% very rich yield of mduline is obtau ed, which 
chiefly consists of 6B If par^ azophemae is 
beated at i40° with equal parti of anilme and 
amhne hydrochloride 6 B mdulinc is almost ex- 
clusively formed (Fischer a Hepp, B 20, 2484) 
By the action of azo , mtro , or mtroso com- 
pounds on m- or jp-dip mines, indulmes which are 
soluble m water are formed, $ g paraphenylene 
blue 

Bosmdnllne t e 

[226»] Pormjaby 

the action of mtroso phenyl (a)-naphthyl amine 
hydrochloride on aniline and aniline hydrochlor 
ide at 120° (O Iischer, B 21, 2621) Formed 
also by oxk ising tri phenyl tri amido-naph 
thalene C,oH4(MlPh), [1 2 4] Red plates, 
almost insol waU r, m sol alcohol, v sol benz 
cne Reduced by HI and P at 150° to a 
yellowish red base and amhne Zinc and HCi 
give naphthalene and amhne 

Salts ^B'HCll^aq reddish brown prisms 
— B H PtCl, — B'H,SO, aq B'HNO, [231°] — 
Piorate plates, insol water 

INDYL PHENYL KETONE CARBOXYLIC 

ACIB C,H.COC,U,<^y^CCOJI Bento 

tJidok, carboxylic acid [285°] From the cso 
btnzo}! phenyl hvdraride of jyruvic acid b\ 
heating with ZnCi, at 220° (Ruheinann a Black 
man C J 65, 617) White needles, si sol. 
boiling water Decomposes on fusion 

INOOEN V Mlscle 

IN08IC ACID C,oH,.N«0„ ? Occurs m the 
mother liquor in the pr< paration of creatine from 
flt^h (Liebig, A 62, H7 , A TA [ 1, 19, 120) 
Occurs to the extent of p c in the fle<ih of 
hens Pigeon’s flfshand human flesh contains 
none (Grigory, ^ 6 4 lOG , Schlossberger A 66, 
82) It 18 found in some fish (Limpricht, A 1 id, 
301) 

Preparation - The filtrate from which crea 
tin has senarated is concentrat*'d, then mixed 
with alcohol till it acquires a milky c-onsistencc, 
and left to itself for a few days It then deiwsits 
a crystalline mixture containing the mosates of 
Na and Ba The cr>btal8 are dib^ohetl in hot 
watc r and BaCl^ added T he Ba salt crx stallises 
on cooling 

Proper i u •i — Uncr>8talhsable , v sol water, 
forminga solution with a flavour of broth, whence 
alcohol ppts it as an amorphous powder Insol i 
ether 

Salta ~ K^A" 7 aq long, four sided prism*?, 

V sol water insol alcohol -~BaA"C aq prisms 
8 25 at 16° 

INOSITE CJI, O* PhaseomanniU [217°] 

I Maquenne) , [225° cor ] (Fick) (319° tn txiCMo) 
(M ) SO (of C.H„0,2aq) 1 521 S O (of 

C„H,A) iA I 752 8 (of C,H„0,2a<i) 10 at 12 

<T a V ), 13 at 19° (Fick) H C 666500 H F 
811600 (Berthelot a Recoura, C E 10 >, 14" 
Discovei^ by Sohorer 73 322 , 81, 375) m 
muscular substance (fs, tv6Sf muscle) It occurs 
eipccially in the heart, but also m the lung*?, 
kidneys, liver, and spleen of oxen (Cloetta, ! 
99, 289) m the brain of oxen (W M*Ulex, A 103, 
140), in human kidneys, and in the urine in ^a 
case of Bnght’s disease to the amount of 1 p o , 


and sometimes m healthy urine (Kulz, Fr 16, 
135) Found also in birds, m cephalopoda (Kru- 
kenberg, J Th 1881, 343), and m the flesh of a 
young porpoise (0 Jacobsen, A 167, 227) Inosita 
occurs m green kidney beank {Phaseolus vul- 
garts) (Vohl, A 99, 126 , 106, 330), in the green 
-lods and unripe seeds of peas {Ptsum sativum) ^ 
m unripe lentils {Ervum Lens), in the unripe 
fruits of the common acacia \Rohin%a Pseud- 
Acacia), in the heads of the common cabbage 
{Brassica oleracea, var capitata), in foxglove 
leaves, in extract of digitalis, in the leaves of the 
dandelion {Taraxacum dens leonis), m potato 
shoots, in green asparagus and in its bemes, m 
Lactaria piperatus, in Clavaria crocea (Marm6, 
4 129, 222), in the leaves of the common ash 
{Fraxinus excelsior) (Gmtl, J pr 104, 491), in 
grape juice (Hilger, A 160, 333), m >oung vine 
leaves (Neubauer, Fr 12, 45), in walnut leaves 
I (Tanret a Vilhers, A Ch [5] 23, 389 , C R 8f 
' 486, Maquenne, C R 104, 225) 

I Preparation — 1 Walnut leaves are extracted 
I with water The brown liquid is treated, at 100°, 

I with excess of milk of lime, filtered, ppd vrith 
I lead acetate, again filtered and treated with am 
' monia and lead acetate The crude lead com 
pound of mobite is treated with dilpte sulphuric 
acid, and the inosite is ppd with alcohol and 
ether It can be further purified by recrvstallisa 
tion from hot dilute acetic acid (Hilger, Ma 
quenne) — 2 The fresh-chopped tisbue is covered 
with water, and allowed to stand for 24 hours 
in a cool place with frequent stirring, the liquid 
lb then stparattd and the residue pressed, the 
solution 18 heated with a little acetic acid to 
separate albumin and lifematm, then strained, 
< \aporaled on the waUr bath to one tenth, ppd 
with neutral acetate of lead and filteied , and 
the filtrate is mi\« d with basic acetate of lead, 
whereuj>on inosite is thrown down in combina 
tion with oxide of lead, accompanied by uno 
aeid, cxbtine, and other substaucCb The pp , 
after washing, is decomposed uneler water by 
H S, and the liquid filtered from the sulphide of 
lead , it then sometimes deposits crystals of uno 
acid, and when exaporatedto a small bulk on the 
water bath, and mixe<l with alcohol till a tur 
biditv IS produced, it yields crystals of mosite 
(Cloetta) — 8 Crystals of inosite ma\ often be 
obtained b) evaporating an aqueous liquid con- 
taining it, and adding three volumes of alcohol 
to one of the boihng liquid (Cooper Lane, A ll7 
118) 

Propertu — Monoclinic erj stals (containing 
2aq)a6c-1090 1 1 5 i5 , 6 « 111° 39' Efflo 
rtsces in dry air At 100° it gives off its water 
of crystallisation It has a sweet taste and is 
optically inactive SI sol cold dilute alcohol, 
insol absolute alcohol and ether Does not 
combine with NaCl or KCl With lead sub 
acetate it forms a gelatinous pp which may be 
CJl,^0,.2rbO Inosite does not react with 
phenyl hv drazine (E b ischer, B 17, 582) Ino 
site IS not turned brown by boiling alkalis, or by 
boiling dilute H^SO^ It does not reduce Feh 
I ling’s solution but forms a green pp It will not 
undergo alcoholic fermentation In presence of 
decaying cheese or of puu>d meat and chalk it 
forms butyric and lactic acids Sodium amalgam 
I does not affect mosite Inosite does net form 
I an acid solution with borax 
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Reactions — 1 Evaporated with mtnc aetd 
it leaves a residue which gives with CaCl^ m 
ammoniaoal solution a rose red colouration 
(colour test) — 2 When a solution of ii osite is 
evaporated nearly to dryness and a drop of mer 
cuno nitrate solution is added there is formed a 
yellow pp which turns red on warming (Galloi'’, 
Fr 4» 264) — 8 Heated with oxalic acid it gives 
COj and formiC acid According to Lorin (Bl 
[2] 48, 236), this indicates that it is a polyhydrio 
alcohol — 4 HIAq at 170° gives a trace of benz- 
ene, phenol, and tn lodo phenol [163°J — 6 It 
forms no addition products with chlorine and 
bromine —6 It does not reduce boiling ammo- 
niacal AgNO„ but on adding KOH a mirror is 
formed — 7 Chromic acid oxidises it to CO^ and 
formic acid in the cold — 8 RMnO^ gives CO, — 
8 Cone HNO, at 100° forms oxalic acid, but m 
an open dish on the water bath it gives on eva 
poration a white substance which dissolves in 
water, and the solution, mixed with alcohol and 
evaporated, then deposits black crystals of tetra 
oxy quinone HNO, also forms rhodozonio acid 
(Maquenne, Bl [2] 47, 290) According to 
Maquenne this reaction, and reaction 4 indicate 
that inosite is hexa oxy benzene hexahydride 

Uexa-acetyl derivative C,Ha(OAc)(, 
[212°] (23#° in vacuo) From inosite and AcCl 
or Ao,0 Sublimes at 200° Insol water, sol 
hot alcohol and Ac^O Saponified by alkalis 
and strong acids (Maquenne, G R 104, 1710 , 
Bl [2] 48, 68) According to Fick (C C 1887. 
462), the acetyl denvative is C^H Ac^O, and 
melts at 216^ cor 

Hexa-benzoyl derivative O^H^(OBz), 
[258°] Minute needles Insol all usual sol 
vents 

Hexa nitroxyl derivative CaH,(ONO ), 

‘ Hitro inosite ’ [120°] Formed by adding a 

solution of inosite in fuming HNO, to cone 
HjSO^ Maybe crystallised from alcohol, a crys 
talline tn-nitroxyl derivative being left in the 
mother liquor Trimetnc tables , insol water, 
V sol alcohol Detonates when struck Cold 
alcoholic KOH decomposes it forming KNO , the 
inosite bemg completely broken up When 
boiled with alcohol and a little H^SO^ the pro 
ducts are nitrous ether and inosite 

INTfLIN (0,H,jO,)x, or C^xHu^O^ Helenin 
Alantin Menyanthin Dahlin Synanthrm 
Sinisinn Mol w 1980 (by Raoult’s method 
Brown a Moms, G J 55 464) [160°] S G 

1 35 (Kiliani) , 1 36 (Payen) , 1 46 (Dubrunfaut) , 
147 (Dragendcrff) [o]o»»-35° (Dubrunfaut, 
C R 42, 803), —36 5^ (Lescoeur a Morelle, 
C R 87, 216), -40° (Lefranc, J Ph [5] 2, 
216) H G 684900 (Berthelot a Vieille, Bl [2] 
47. 868, A Ch [6] 10, 459) HF 230600 (B 
a V ) , 197000 (Von Bechenberg) A starch like 
substance occurring in the roots of elecampane 
{Inula Helenium) (Valentin Bose, A D 1801), 
dandelion (Taraxacum dens Uonis), chicory 
{Ctchonum Intybus), feverfew (Pyrethrum Par 
themum), and meadow saffron ipolchicum au 
tumnale) , in the tubers of tne potato, the 
dahlia, alN the Jerusalem artichoke (Helianthua 
tuberoSus) , in Lerp manna (from Eucalyptus 
dtimosa), and m ce...am lichens (Lic/isn fraxi^ 
neue and Lichen fastigiatus) Simstnn, from 
the seji onion (Urginea Scilla), is perhaps iden- 
tical with muliD 


Prep'^ration — The finely divided roots are 
boiled V h water in presc ice of a small quan* 
tity of CuCO^ The filtrate is cooled by a freez- 
ing mixture, and, after thawing the ice, filtered 
again The t p is redissolved in hot water, 
and the filtr'*ed solution again subjected to the 
action of a freezing mixture, the process being 
repeated until the inulm is perfectly white The 
inulin is then freed from traces of levulose by 
treatment with 97 p o alcohol, and is finally dried 
over sulphuric acid It ^till, however, contains 
about 6 p c proteid matter corresponding to 
1 p 0 nitrogen, and also minute trac'd of in 
orga 10 substances (Kiliani,^ 205, 147) 

Properties — White powder, resembling 
starch Tasteless Occurs also in a gum like 
or horny modification, probably as a hydrate 
SI sol cold water, v sol hot wa er, insol aloo 
hoi The powder is composed of minute sphe*^^ 
(Sachsse) It melts at 160 \ becoming changed 
to amorphous ‘ pyro inulm ’ (Prantl, N R ^ 
19, 613, 677, 641) Inulm is very hygroscopic, 
and even when dried at 100° its composition 
appears to be (C,H,,Oj),H O (Kihani) The 
aqueous solution of muhn does not form a jelly 
like that of starch It is not coloured blue bv 
iodine It dissolves in cold aqueous KOH and 
the solution, when acidified, deposits after a 
while unaltered muhn It dissolves m am 
moniacal cupric oxide solution (Cramer, J pr 
73, 16) the sol tion yielding after a few hours a 
copious blue pp (Schlossberger, J pr 73, 373) 
It dissolves m an ammoniaoal solution of nickel 
oxide It does not ppt lead acetate or sub 
acetate, but with a solution of lead acetate con 
taming ammonia it gives a white pp Inulm 
18 not ppd by salts of Fe, Cu, Hg Ag, or Au 
Inulm forms with alkalis unstable compounds 
which are soluble m water and ppd there 
from by alcohol When carbonised it omits an 
odour of burnt sugar It reduces ainmoniacal 
gold and silver solutions, but not Pohling s 
solution It is not fermentable, nor is its optic 
activity affected by dintitaso It is not converted 
into levuloso by invertin A solution of inulm 
dissolves PbO Baryta water gives a pp soluble 
m excess of a solution of inulm, and not decom 
posed by CO, 

Reactions — 1 When heated with water at 
100° it IS slowly but completely converted into 
lovuloso — 2 Boiling dilute acids quickly con 
vert it into levulose— 3 Dilut< nitric acid oxi 
dises it to racemic, oxalic, glycolho, and formic 
acids, but forms neithersaccharic nor muc o acids 
fTollens, i4 249, 220)— 4 By long contact with 
bromine it yields bromoform, oxalic acid, and 
CO, — 5 With bromine and silver oxide u fields 
glycolhc acid (from the intermediate formation 
of levulose) — 6 When heated with baryta water 
small quantities of lactic acid are formed — 

7 Sodium-amalgam has no action on mulm — 

8 With chloro sulphuric acid (riSO,H) at 0° 
It forms CJB[,(SO,H),(0)Cl(:a]„-. + 14°) whence 
warm water produces levulose (Claesson, J pt 
128, 27) 

Acetyl derivatives Inese are best fortan 
lated as derivatives of C|,H,,0,t 
^ Tri-acetjl derivative 0„H,,Ao,0„ 
Formed by boiling inulm (1 pt ) with Ac,0 (1 pt ) 
and HO Ac (2 pts ) for 15 minutes (Ferrouillat a 
Savigny, Z, [2] 6, 609; Lescusur a Morelia, 
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0 B 87, 216> Amorphonr yellowish me j, v sol 
water and alcohol, ir o\ ether Laevo ,.-atory 
Tetra aeetyl derivative n,j^,,Ao«0,, 
Prom inulm by heating with Ai,0 (F a 8 , 
Bchtttzenberger, A OA [4] 21, 234 Amorphous 
Laevorotatory 

Hexa acetyl derivative C,2H,^Ac,0,o 
Amorphous Laavorotatory 

Hepta acetyl derivative 0„H„Ac,Oi,. 
Dextrorotatory 

Metinuhn When mulin is heated with gly 
eenn alone, or when it is heated with dilute 
acids, tue product contains bodies resembling 
dextrin They are no* very soli\blQ in ater 
and on beating yield soluble metinuhn and 
inuloid whi'h are not po powerfully laovorota 
tory S'! the unaltered inulin Optically inactive 
derivatives ar^ also formed, but they are not 
id utical with levulosan (H6nig a Schubert, 3/ 

8, 52D) Metinuhn was prepared by Dragendoiff 
b y heating inulin (1 pt ) with water (5 pts ) in a 
closed vessel, and ppg with alcohol Inuloid is 
a similar or identical substance, said by Popp 
(/i 166, 190) to occur in the Jerusalem arti 
choke It IS twice as soluble in water as inulin 
INVERTIN I Fkrmfntatiov, vol ii p 541 
lOD or lODO L se of this prefix applied 
to tnorgamc compounds , for loclo compouiuis and 
lodo salts V the e]« ment the lodo compound of 
whicn 18 sought for or the salts to the name of 
which todo 18 prclixcd Ihus chlotide of 
/cod will be found under Li vn and lOilo chromate 
of potassium under Curomatfs 

I0DATE8 and PERIODATES S<i Jh of iodic 
and periodic acids v I*)Mne, ()r atuls of^ pp 
21,23 

lODATlON V Inpo coMPOLSDS 
lODHYDRIC ACID HI (Thitir^die acid 
Hydrogen iodide) Mo^ w 1J7 >1 Sohdilus 
at - 6 (Fara(la> , 7 HI”) 170> \ D 0 122 

SHp (21‘^-1(X) , c« ju 'll mass of water >=• 1) 0>> 

(Strecker, W 17, 4i7) ^ (20^) 1 397 , 

(100''} 130G (Stiecker, Ic) I C of HUq v 
Kohlrau8ch,P 159, 233 S Ci of HI Vq ‘^at irated 
at 0^-1 99 (DoLuynes A Ch [Ij 2, 3^ >|. 2 0 
(Vigier, Bl [2] 11, 12?) Vapour prov'^ure of 
liquid HI at - 17 8^ - 2 9 atnios , at 0 *-4 alinos , 
at 15 6*^=“ 5 8 atnios (1 araday, T 1845 170, 
values approx onh) HF i.H, Ij —60 30^ 
gaseous H and solid I to form gaseous HI , 
[H, Ij - -436 gaseous elements at l‘>0 , 
[H. I. Aq] 13.170 {Th 2, 33) HI does not 
Occur in nature 

if’orm^ifion — I By duvet union of H and 
I, by passing a stream of H over I at a full red 
heat (Courtois, A Ch 89, 305, Merx a HoIf 
maim, B 22, 809) Oorenwinder passes H ami I 
vapour over Pt black heated to 300*^-400® 
{A Ch (3j 80, 242 , 34, 77 . v also Blundell, 
P 2, 216 , yunoine, C R 85, 34) — 2 HI is 
formed by decomposing a mctalho iodide by 
another acid, but a portion of the HI is gciu rally 
decomposed with separation of I, and in some 
eases the HI reacts with the cAher acid, eg 
when HL8O4 IS added to KI, SO, and H^S are 
produced as well as HI and I. To prepare It 
solution of HI n water, Olover adds an exactly 
equivalent quantity of H,SO, to> BaI,Aq, amd 
separatee from ppd BaSO, (P Af [8j 19, 92) — 


8 By the reaction between Na,SO, (M6ne, C B 
28, 478), or Na^SjO, (Gladstone, P M [3] 36, 
845), I, and H,0 (c/ formation of HBr, vol 1 
p 632) -4 By decomposing PI, by water (Kolbe, 

J pr 15,172, Vigier, Bl [2] 11, 125, Petten 
kofer, A 138, 57) Rieckher (C C 1863 207) 
r commenda to make PI, by adding P to I in 
CSi and distilling off the CS^ — 6 Etard a 
Moissan {B 13, 1862) heat I wiin colophony 
Preparation —1 Washed H,S is passed into 
water in which a little finely powdered 1 is sus 
pended (2H^SAq + 2I^q = 4HIAq + 2S), more I 
is added little by little, and the passage of EL^S 
IS continued When all the I has been added, 
and no brown colour is produced on shaking the 
liquid, the separated S is agglomerated by briskly 
agitating the vessel, the liquid is filtered, HjS is 
removed by gently warming, and the liquid is 
distilled , HIAq of S G c I 7 distils at 12o®- 
128'* An inverted untubulated retort with wide 
neck IB a suitable vessel, the HjS is passed 
down the neck of the retort by a tube dipping 
into the water m which the I is suspended The 
HIAq thus prepared may be used for making 
gaseous HI or a more cone solution About 
2 pts I are di'^solved in the HIAq made as 
described, and the solution is dropped from a 
tap funnel on to amorphous P (in a fiask) 
moistened with HIAq of the same concentration , 
the HI produced is passed through a wide 
U tube containing gla^^s beads and some amor 
phous P moistened with HI\q (to convert any 

1 vapour into HI) [PI, -f 3H,0 4* Aq 

HjPOjAq + 3HI] If dry HI is wished for, 

the gas IS passed through a CaCl, (or better 
Cal,) tube and then over PjO,, and collected by 
downward displacement If HIAq is to be pre 
pared, the gas coming from the first (J tube is 
pa«std into tlie tubulu', of a retort, the neck of 
which dips a verv httU^ way beneath the surface 
of water kept cold ice this arrangement 
prevtiita the water from rushing back into the 
U tube The tlask containing P in HIAq, into 
which the solution of I is dropped, should be 
onlv very gently warmed for some time, as 
H PC, la among the lust products of the re 
action, and when this is heated H,PO, and PH, 
arc fonned, the latter of which combines with 
HI to form PH, I [.f Bannow, B 6, 1498) — 

2 L Mever recommends the following method 

of preparing UI\q bv the formation and decom 
f>0‘*ilion bv walir of PI, (B 20, 3381) 100 g 

I in a retort, with the neck inclmed upwards, 

I are moicteneil with c 10 g water, a tap funnel 
(or a funnel into the neck of which fits a glass 
ro<i) IS titled into the tubulus of the retort , 5 g 
amoi phous P and 10 g water are placed in the 
, funnel, and a single drop of this is allowed to 
! flow into the retort, after a little a drop or two 
I more is allowed to follow, and a little later the 
I liquid IS addi d m larger quantities HI passes 
off and ma> be coUectevl in water as described 
* under 1 No heating is required If more than 
one drop of the P in water is added at first an 
explosion usually follows The I carried over 
, IS nearly all deposited on the neck o! the retort 
j 8 14 pts KI are warmed with 20 pts 1 and 
I 1 to IV pts P with a littL '"ater (Millon, J Ph 
! 28, 99, Roscoe, C J 13, 140) —4 Na,SO, 
(6 pts ) IS rubbed up with water (I pt ), and after 
j warming, I (8 pts ) is slowly added (M6ne, O B, 
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28, 478, e/ Gladstone, P 3f [8] 85, 845) — 
6 60 g of copaiba oil are slightly warmed in a 
600 0 0 retort connected with a reversed con- 
denser , 20 g of I are added little by hale, and 
the temperature is allowed to rise , after a few 
minutes a regular and steady stream of HI 
comes off, when this slackens the retort is 
allowed to cool somewhat, more I added, and 
heatmgis recommenced , about 145 g HI may be 
obtained from 150 g I (Bruylants, B 12, 2059) 

S Kemp (P M [8] 7, 444) says that liquid 
HI may be prepared by placing H persulphide 
m one limb of a sealed tube and a little I in the 
other, and gently warming the persulphide , H^S 
IS evolved and liquefied, and the I dissolves in 
the hquid HjjS , on then adding a drop of water 
(this IS done by a special arrangement of the 
tube) HI IS produced and liquefied , no details are 
given as to how the HI is separated from the HjS 
Properties — HI is a colourless, strongly acrid 
gas , it IS incombustible and extinguishes flame 
Dry HI is unchanged when kept in closed tubes 
m the dark (Lemoine, J 1877 138) HI is 
readily liquefied (o ante) , liquid HI is colourless 
(Kemp, P M [3] 7, 444, says it is yellowish) , at 
— 56° it solidifies to a colourless, ice like mass 
(Faraday, T 1845 170) Liquid HI is a very 
bad conductor of electricity (Bleekrode, W 3, 
161 , Hittorf, W 4, 374) HI is very soluble in 
water , the solution contains a strong acid , afh 
mty of HI Aq is about the same as that of HClAq 
{v Aitinity, vol 1 p 82) HIAq is a colourless, 
strongly acid, fuming liqmd , the solution satu 
rated at 0° has S G 1 99 to 2 0 , this solution 
gives off much HI when warmed to 40 -^-50° 
When HIAq containing more than c 67 p c HI 
is distilled, HI is evolved until the S G becomes 
c 1 67-1 70 when the B P becomes approxi 
mately constant at 127° (at 774 mm ), and the 
liquid contains 67 0 p c HI , if the original 
liquid contains less than 57 p c HI water distils 
over until the acid of 57 p c is produced, which 
then distils at 127° almost unchanged (Roscoe, 
C J 13, 160) By passing dry H through HIAq 
at 16°-19°, an acid of constant concentration, 
60 3 to 60 7 p c HI, is obtained , at 100° the con- 
stant acid contains 68 2 to 68 5 p c HI (Roscoe, 
Ic) TopsOe gives the following S G and com- 
position of HIAq (B 3, 403 , cf Wright, C N 
23, 242) — 


Temp 

aa 

referred to 
H.Oat 
same temp. 

Pc HI 

Temp 

SO 

referred to 
H,0 at 
'Arne temp 

Pc HI 

0 

13 6 

1017 

2 29 

0 

13 

1413 

40 43 

>» 

1062 

7 02 


1451 

43 39 

•» 

1077 

10 16 


1487 

46 71 

13 

1096 

12 21 


1528 

48 22 

13 5 

1102 

13 09 

13 6 

1642 

49 18 


1126 

16 73 

13 

1673 

60 76 

»» 

1164 

19 97 

12 6 

1 003 

62 43 

18 8 

1191 

22 63 

14 

1630 

63 93 


1226 

26 86 

13 7 

1674 

56 15 

13 5 

1254 

28 41 

13 

1696 

67 28 

** 

1274 

80 20 

12 6 

1703 

67 42 

18 

1309 

83‘u7 

13 7 

1706 

67 64 

»• 

n 

1347 

1382 

36 07 
38 68 

12 

1708 

67 74 


HI is a lorbed by oha/ooal , according to Favre 
22,000 ram thermal un.tB are produced for 
eve’^y 128 g'ams HI absorbed (A Oh [5] 1, 209) 

Beactvms -1 HIAq is decomposed by eZec- 
troly^^ to HI JjAq and H (Riche, J 1868 101) 
2 HI IS slowly decomposed in sunlight^ the de- 
composition proceeds without limit (Lemome, J 
1877 139) When mixed with oxygen and ex 
posed to sunlight, even vhen the gases are dry^ 
decomposition occurs, end proceeds the more 
rapidly the greater the mass of O (dry HCl and 
HBr are not decomposed under the same con- 
ditions) (Richardson, G J 61, 801) HIAq is 
reaoily decomposed wit’ separation of I by ex 
posure to air — 3 HI is decomposed by heat to 
H and I, slowly at 180° quickly a 440° (Haute- 
feuille, Bl [2] 7, 198) , the dissociation of HI 
has been exhaustively studied by Lemoine (v 
Dissociation, vol ii p 400) —4 Heated t th 
oxygen H^O and I are formed — 6 Chlorine 
forms HCl and I , with excess of Cl, ICl, is pio 
duced , bromine leacts similarly —6 Sulphur 
and selenton form H S, or H Se, and iodide of S 
or Se (Hautefeuille, Bl [2J 7, 198) , in pres'^nce 
of water I reacts with H^S to form HI \q und S 
(v Preparation No 1) — 7 HI is without action 
on amorphous phosphorus at 100°, but with or 
dinary pliosphonis^ even at the ordinary tempe 
rature, it forms P2I4 Ill\.q slowly reacts with 
excess of P to produce H,PO, and PH^I 
r2P + HIAq + 8-1 0 « PH,IAq + H,PO,Aq] (Da 
moiseau, J 1880 272) —8 Cone nitric acid de 
composes gaseous HI instantaneously —9 Cona 
sulphuric acid forms I, and also SO and H S — 

10 Sulphur dioxide forms S, I, and HjO - 

11 Iodic acul leacts with HIAq to form I and 
Hp —12 Very many oxidisers separate I with 
simultaneous formation of H^O , e g Hp^Aq, 
HClOAq, IICIO,, chromates 13 Many metals 
form iodides and evolve H, with HIAq —14 Me 
tallic oxides and carbonates generally form lod 
ides and Hp , metallic peroxules form the same 
products and also stpaiato I —15 HI produces 
pps of iodides when added to solutioiib of salts 
of metals which form insoluble iodid''s, c g salts 
of Hg, Ag, Cu, Pd — 10 Potassium pennangan 
ate produces KIO, — 17 HI reacts with carbon 
compounds generally, especially with such as 
contain the group OH, as an energetic reducing 
agent {cf Berthelot, Bl [2] 9, 8, 91, 17S, 205) 

Combinations — 1 HIAq dissolves several 
metallic iodides^ eg Bil„ Hgl„ Ptij, and PtI,, 
some of the solutions thus formed react with 
alkalis and alkaline hydroxides to form salts, 
which are probably derived from acids contain 
mg I and the metal whose iodide was dissolved 
in HI, eg by dissolving Aul, m HIAq and 
adding KOH the salt KAuI^ is obtained, by 
similar reactions the salts Na^Ptl^, MgPtIg, «Jfec , 
are formed Such reactions render it probable 
that HI combines with many metallic iodides, 
and that the products frequently r act as acids , 
one or two such acidic compounds have been 
isolated, e g H^Ptl, 9H2O {cf BaoitHYDRio acid, 
Reaction 7, vol 1 p 683 , a’^d Orlobbyobio Acm, 
Reaction 13, vol 11 p 8) — 2 HI combines with 
ammonia to form NHJ , [NH*, HI) «= 48,462 {Th 
76) — 8 With phosphme HI combines to form 
PHJ, [PH*,ra]-. 24,100 (Ogur, 0 R 89,706) 

The solution of HI in water is attended wito 
jiroduction of much heat [HI,Aq] « 10,207 {Th,% 
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84) Thomsen’s measarements of the heat of sola* 
tion of HlAq point to the existence of a ' ydrate 
HI BLO , the results ^re similar to t^wse ob* 
tamed for HOlAq, but cannot be rep^sented by 
so simple a formula (c/ Chlobhy »bio xcn>, vol 
li p 8) 

The heat produced by diluting HI in nH^O 
with quantities of water varying from 200 to 300 
HjO IB given by Thomsen as follows {Th 8, 
76) — 


n 

[HI n9^O,(300-n)H^O] 

2 

6070 

8 

4400 

5 

1830 

10 

630 > 

20 

220 

60 

70 

100 

30 

1 acids H! 

', HBr, and HCl are very similar 


in their properties and reactions All dissolve 
N cry freely in waU r, forming solutions of mono 
ba 1 C acids, the athnities of which are great and i 
approximately equal All combine with certain 
metallio haloid compounds, especially with those 
of Hg, Au, Pt, and Pd, to form compounds which 
are be it regarded as distinct acids The thermal 
reactions attending the syntlieses of the three , 
acids show a gradation Ihomsen (27i 2, ^9) I 
gut-s the following data ~ 

X ^H,X] gaseous, at 180°, from gaseous elemeuta. ! 
Cl 22,153 
Br 12,411 
I -*410 
X TH X Aql 

Cl -IM ^15 (.aseous Cl at 19° 

Br 12,197 1 calculated on aN-umption that Br 
1 18,619 ) and I are gan at 19 

Of the three acids ill ih the most easily de 
lomposed by heat and bv oxidisers ^c/ IIalogfn 
ELEMENTS, \ ol 11 p (><'5, wlurc IIF IS Compared 
and contrast d with the other haloid acids H\) 
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Fel, exists ft very easily goes to Pel, and 1, 
similarly with OnI„ which exists only m solu- 
tion, and very readily parts with I becoming 
Cul, whereas CuCl, is more stable than GuCL 
In their reactions with water metallic iodides are 
usually less easily decomposea than the corre- 
sponding bromides and chlorides MetaUic ipdides 
as a class dissolve in water without change , 
some, however, form oxviodides, eg Sbl, and 
Bil, , and some form oxides and HlAq, e g Snl,. 
Metallic iodides, generally speaking, are not so 
readily volatilised as chlorides or bromides , 
most of them are unchanged by heat, but some 
are decomposed to metal and I, eg iodides 
of Au, Pt, and Pd As a whole, then, the 
metallic iodides are not so numerous or so 
vaned in composition as the chlorides or 
bromides, and they are more stable towards 
heat and the action of water than the chlorides 
and bromides , they are also less easily reduced, 
eg by H or CO, than the chlorides or bromides 
The heat of formation of a metallic iodide 
is usually considerably less than that of the 
bromide or chloride of the same metal The 
following data are taken from Thomsen , — 

\ [Na, X, AqJ 

Cl 193,020 

Br 171,160 

I 140, bOO 

X [Ca, KcQ 
Cl 187,230 

Br lG5,3bO 

I 134,940 

X [\P,X‘.Aq] 

Cl 475,650 

Br 410,040 

1 318,780 

The diffcrenco between the heat of formation 
m aq in oils solution of a chloride and the ana 
logoub bromide of tlie same metal is approxi- 
mately 9)21,850, and the dilTerence m the case 
of a chloride and analogous iodide is approxi- 
niatelv tto2 250 Some metallic iodides ex 


Di'iodhydriu ) I)i iodo piuiftl akohol. hibit difftrences m cr\stallme form and S G , 

lOBIC ACU) t loDiM Oxijacui^ of p 19 for instance Sbl, forms hexagonal crystals, and 
IODIDES Binary compounds of 1 w ith more aKo t xist-. in trmietno and in monocliiiic forma , 
positive elements, le with an> element except Cdl probablv exists as a white salt SO 5 644 
O, b, Cl, or Br Iodides of almost all inetaK unchanged at 250 , and also as a brownish com 
and binary compounds of I with all non metaK jKuind S G 4 626, which begins to change at 40° 
except B, have la en isolated iiutalhc (t vol i pi b5t>) , there are also differences be 

icxiuh s nia> bo obtained b> direct combination twreen Bi I, according as it is prepared by sublima 
of the (Kmc Ills, many are obtained by healing tioii or bv ppn 

I with metallic oxides, or by dissolving netals Iodides are usuallv decomposed when heated 
or their oxides in HlAq, In acts with alkalis and m Cl or Br with production of chlorides or 
alkaline hjdroxules to form lodid* s and lodati s bromides and I, heated in HCl they generally 
Some non metallic iodides arc fonned bv duect form chlorides and HI Heated with cone 
union of the elements, c <7 iodides of H, Br, Cl, II SO,, or cone UNO,, I is separated, and SO, 
Se, S, and P , NI, is obtained by the reaction (also some tunes H 8), or NO , is evolved^ I is 
between I and NH,Aq, Cl, by the reaction of Mparated from iodides by the action of many 
A1,L on a mixture of CCl, and CS, O and I oxidising agents, such as CrO„ feme salt^ 
combine mdirt»ctlv , oxides of I are obtained by MnO ,d:o 

the action of oxidistrs on I The non metalho Many metallic iodides dissolve freely in sola 
iodides as a cl>|ss are more ea-^ily decomposed by tions of the alkali lo^lides, frequently with forma- 
heat than the chlorides or bromides , oxide of I tion of double iodides An acjueous solution 
18 much more stable than oxide of Cl, and no of KI dissolves much I, with formation of KI„ 
oxide of either Br or F has yet been isolated but the greater part of the I thus dissolved is 
If two chlorides or bromides of a specified metal ppd on largely diluting the liquid Some other 
are known, the more stable iodide of that metal periodides analogous to kl, are known , part of 
as a general rule corresponds to the lower chlor ^the I m such coraixiunds av. more loosely oom- 
ide or bromide, e $ SbCI, and SbCl^ exi t, but bined than the rest, and can generally be re- 
only Sbl, , FeCl, and FeCl, are stable, but i*) moved very easily , Cul, in solution, for ins^anoe. 
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18 reduced t6 Cul by shaking with GS, Some | 
iodides, e g Ptl4, Hgl2, combine with HI to form ; 
compounds which are best regarded as metallic 
acids (HaPtl., HjHgl^, &c) Some of the re- 
semblances and differences between tne three 
allied classes, chlorides, bromides, and iodides, 
are considered in the article Haloobns, binibt 
COMPOUNDS OF THE (vol 11 p C66) 

M M P M 

IODINE I At w 126 63 Mol w 263 06 
(v.wifra) [118°-115°] (Stas) , [114 16°] (Ramsay 
a Young, C J 49, 460) solidifies at 113 6° 
(Regnault, J 1856 41) , (200°) (Stas) , (184 35°) 
at 760 mm (R a Y , Ic) Sublimes tn vacuo 
without melting (L Meyer, B 8, 1627) SG 

4 917 at 40 3°, 4 886 at 60°, 4 867 at 79 6°, 4 841 
at 89 8°, 4 826 at 107°, 4 004 liqmd at 107°, 
8 866 hquid at 161°, 3 796 liquid at 170°, vol 
increases for 1° by 000236 (Billet, J 1856 46) 
VD 0 260°-1000° 125-127, c 1600° 68 (v 
Properties, p 10) S H (solid 9°-98°) 05412 
(Regnault, A Ch [2] 73, 1) S H p fori vapour 
at 206°- 377° (equal wt of water = 1) 03369 

(Streeter, W 17. 86) , 1 294 at 220°-376“ 

(Strecker, W 13, 20) Heat of fusion - 11,710 , 
heat of vaporisation •= 23,950 (Favre a Silber- 
mann, A Ch [3] 37, 461) For vapour pressures 
of solid I from 68° to 114°, and of liquid I from 
114° to 186°, V Ramsay a Young, C J 49, 468 

5 V S 25 9 S 018 at 10°-12° (Wittstein, J 
1857 123), 016at6 3°(Dossiosa Weith,J^ 1869 
379) S in glycerin «=1 (Regarding solubility 
V further under Properties ) The absorption 
spectrum of I vapour shows numerous fine Imes 
eztendmg from the red to the violet As the 
thickness of the layer increases absorption be 
comes very marked in the red , but even when 
the whole of the red part is obscured, the violet 
portion remains without bands (Plucker, J 1863 
109 , Thalen, P 139, 503 , cf Conroy, J 1876 
146, and Salet,A Ch [4] 28, 29) The emission 
spectrum shows many bright lines m the yellow- 
green and yellow By using an induction cur 
rent of low tension lines are seen coincident 
with the dark absorption hnes (Salet, I c , WuU- 
ner, P 120, 168) , at red heat a continuous 
spectrum is observed I crystallises very easily 
from alcohol or HIAq, or by sublimation , the 
crystals are trimetnc, abc = 4866 1 7324 
(Mitscherlich, B B 1856 416) 

Iodine was discovered by Courtois in 1811 m 
the mother liquor of kelp after preparation of 
Na^CO, Davy {T 1814 74) and Gay Lussac 
(A Ch 88, 311, 319 , 91, 6) showed I to be an 
element, and established its relationship to 
chlorme 

Occurrence — Certam mineral waters contain 
small quantities of free 1 According to W anklyn 
(C N 64, 800), the water of Woodhall Spa, near 
Ijmcoln, IS coloured slightly brown by free I 
Iodides of Na and Mg, and lodate of Mg accord- 
mg to Sonstadt (0 N 26, 196, 231, 241), occur 
m small quantities in sea-water , alkaline iodides 
are found m very many mmeral waters , m the 
ashes obtained by burning sea-plants, and some 
sea animals , and m certain specimens of Ohih 
saltpetre, dolomite, phosphates, and some other 
mmerals Iodides of Hg, Ag, and Pb occur m 
small quantities in Mexico 


Formation — 1 By decomposing alkaline 
lodidow by MnO, and HjS04, or by Cl, or by 
KjCrjC, and H2SO4, or L, NOj — 2 By heating 
an acidified solution of an iodide with FeCl,Aq. 
8 By reducin ; NalO, by SO, 

r .^aIO,Aq + 6SO2 + 4H2O 
- 2 fNaHS 04 Aq + 3HjS04Aq + IJ 

Preparation — The greater part of the I of 
commerce is prepared f»-om kelp, which is the 
product of burning sea plants , the kelp is 
lixiviated with hot water, and ♦he liquid is eva 
porated in successive stages until most of the 
salts except Nal, Na-^S, and 1 ave been 

ren oved Enough H2SO4 is added to decompose 
the S compounds After exposure to the air for 
some time S separates and SHjPnd SOj escape 
The liquid is then run off and distilled with 
addition of more H2SO4 and M^Oj, and the I is 
collected in a series of tubulated leceivers Jnted 
one into the other For details of manufacture 
V Dictionaky op Applied Chemistry Th"' I 
obtained as described is dried and sublimed 
By slow resublimation fairly pure I is obtained, 
but ICy cannot thus be removed 

The chief impurities in commercial I are 
chlorides, water, traces of various salts, and 
sometimes ICy 

Stas {Chem Proport 137) gives two methods 
for preparing pure I — 1 KI is dissolved m its 
own weight of water, the solution is saturated 
with I (about 4 parts I are required to 1 part 
KI), water is added until formation of a perma 
nent pp begins After settlmg, the hquid 13 
poured off and shaken with | of the quantity of 
water required to bnng down all the I which can 
be ppd by this method (the amount of water 
IS determined by a preliminary experiment on a 
small quantity of the liquid) The separated I 
IS washed by decantation until the washings 
are free from K, distilled with water from a large 
retort, allowed to drain, placed over dry Ca2NOg, 
which IS frequently changed (all other drying 
materials brmg impurities into the I), and finally 
twice distilled after mixing with 5 p c finely- 
powdered pure BaO The last traces of HjO 
and traces of HI are thus removed — 2 N iodide 
IS prepared by adding powdered I to cold cone 
NHjAq until the dark blown liquid is nearly 
colourless , the compound is washed by de 
cantation with cold cone NHjAq until NH,I is 
removed, placed on a funnel, the neck of which 
IS drawn to a fine pomt, and covered with cold 
water When the black colour of the com 
pound changes to brownish, and the wa^h water 
IS coloured yellowish brown, the moist iodide 
18 placed m ten times its weight of water con- 
tained m a large glass balloon, anu slowly 
heated on a water bath to 60°-66°, when decora 
position occurs with formation of crystals of I, 
solution of I in NH4lAq, and a white salt, 
which 18 probably NH4IO, When the change 
seems completed the liqmd is warmed to 100" 
for a few minutes , if the temperature is at once 
raised aoove 66° decomposition occurs very 
rapidly, at 100° it proceeds with explosive vio- 
lence, at the ordmary temperature the change is 
very slow After cooling, the sohd which sepa- 
rates 18 thrown on to a funnel with drawn out 
neck and washed with wate^, it is then dis- 
tilled with water from a retort (NH4IO, is not 
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▼olatilised), and the I is dned over Ca2NO„ and 
finally by distilling with pi re BaO as in ’* 

Beoovery of lo -ine from laboratory 
residues Beilstein(^ 1870 528) recommends 
to evaporate with excess of KagCC,, to heat tne 
residue until it is white, to add exc 'tss of H SO4, 
and to pass mN oxides, obtained by hL..tmg starch 
with HNO„ until all 1 has separated , to wash 
the I in cold water, dry over FaS04, and sublime 
slowly The stream of N oxides is best obtained 
by adding 16 grams starch to about 90 grams 
fairly cone HNO A.q in a large flask (the acid 
must not be added to the starch, else the latter 
may cake on the bottom of the flask and cause 
it to break), heating till red fumes appear, i nd 
then removing the flame and cooling from time 
to time, if necessary, by cold water If insoluble 
iodides, e g Hglj, are present, Henry {B 2, 699) 
heats with watei and granulated Zn or Fe filings, 
whe’^by soluble Znl, or Fel, is produced The 
final sublimation of the recovered I may con 
veriently be conducted as described by Mohr 
The rim of a flat porcelam basin is ground with 
sand, so that a glass plate placed on the basin 
touches the m in every part , the I is placed in 
the bajin, a little finely powdered KI is strewed 
on the surface, the glass plate is placed in posi- 
tion and bound to the rim by a strip of paper, 
and the basin is placed on a sand tray and very 
slowly heated The process of sublimation 
should occupy several days If any ICl is pre 
sent it reacts with the KI to give I'Cl and I 
Properties — A greyish black, soft, solid with 
metal like lustre Perfectly pure I is described 
by Stas as quite black, whether solid or liquid 
Only the thinnest plates of I are transparent (c/ 
Schultz Sellack, P 140, 334) I is very easily 
vaporised , the vapour corrodes the skin and 
mucous membranes , unsaturated vapour has a 
violet colour, saturated vapour appears deep blue 
in thin layers (Stas) , a layer 10 centmis thick 
18 quite impervious to light (c/ Andrews, C N 
24, 76) 1 vapour shows orange yellow fluor 

escence (Lommel, W 19, 350), solid I does not 
fluoresce (Stokes) Crystals of I polarise light 
(Conroy, J ”'876 147) I is a non conductor of 
electricity (Jolly, P 37,420) I dissolves freely 
in solutions of alkaline oxides and in HIAq, 
it is more soluble in solutions of NH4 salts than 
in water Dossios a Weith {Z 1869 379) give 
the following numbers for the S of I in KIAq 
Pc. Pc. 

^ J L ^ _ X 

8.f>at7 90 KI I RQ at 7 S® KI I 
10234 1802 1 173 1 1382 8 663 7 368 

1 0438 8 169 2 303 1 1637 10 036 8 877 

1 0668 4 628 8 643 1 1893 11 034 9 949 

10881 6 935 4 778 12110 11893 11 182 

1 1112 7 201 6 037 1 2293 12 643 12 060 

1 18 more soluble in solution of tannic acid than 
in water , addition of 015 parts of the acid in 
Cl eases S to 42 at c 30°, and when 3 3 parts 
acid are present S is 24 at 12° (Koller, i? 1866 
880) I 18 very sol in CS^, CHC1„ ether and 
alcohol. and various hydrocarbons , also sol 
in SOy (Sestmi, Z 1868 718), and in SO, 
(Weber, J pr 25, 224) , solutions in ether or 
alcohol contain HI (c/ Carlos, Ph [8] 6, 88) 
Addition of CS, to an aqueous solution of 1 
causes withdrawal 0! most of the 1 from the 
water, according to Berthelot a. Jungfleiscl: 


0 400 parts of the I go into solution m the CS, 
for eacn part remaimng m the water (C R 69, 
388) Solutions of I m CS,, CHCl,, C,H, and 
other hquid hydrocarbons are violet , solutions 
in ether, alcohol, and some other solvents are 
reddish brown The reddish solutions absorb 
hght m the violet end of the spectrum up to 
mi-^way between D and E , cone violet solutions 
absorb the rays of mean refrangibihty to the 
limits of the yellow and blue , very cone solu 
tions absorb all rays except the ultra violet (cf 
Vogel, B 11, 919) 

The at w of I has been determined — 1 By 
changing Agl into AgCl (Berzelius, P 14, 558 , 
Dumas, J 1859 3) —2 By synthesis of ZnL, 
(Gay Lussac, A Ch 91, 5) —8 By synthesis of 
Agl (Marignac, Bibl Univ QerUve^ 46, 367 , 
Stas, Chem Proport ) — 4 By determining the 
quantity of KI required to ppt a known quantity 
of Ag dissolved in HNO, (Marignac, I c ) — 5 By 
analysis of AglO, (Stas, I c ) — 6 By determimng 
V D of many binai y compounds —7 By mea 
Buring S H of I 

Attempts have been made to determine themol 
w of I in solution Patemoa Nasini (B 21,2153) 
measured the lowering of the freezmg point of 
benzene and acetic acid produced by ^ssolving 

1 in these liquids , the results pomt to the 
existence of molecules of I^ m very dilute benzene 
solutions, and more complex molecules m more 
cone solutions, the numbers got with acetic 
acid lead to a mol w between I and Loeb 
(C J 63, 806) determined the vapour pressure 
of I in solution in CSj and ether , ethereal solu 
tions of I are reddish brown, solutions in Cb, are 
violet, Loeb's results point to the mol w 

in red solutions, and a mol w between 1, and I 
in violet solutions 

Determinations of the S G ofl vapour, by Gay 
Lus>ac, Dumas, Bineau, Deville a Troost, up to 
c 1000° gave v^ues from 8 78 to 8 62 (calc for 
I,=:875) VMe>er(B 13,401,1723,14 1453)ob 
tamed the following results — 8 86 at 293°, 8 72 at 
c 586°, 6 76 at c 842°, 6 76 at c 1027°, 6 7 at c 
1570° Crafts a Meier (B 13,870, C R 92,39) 
obtained similar results , the S G remained con 
slant (8 8) to c 700°, even when pressure was 
diminished, but decreased above that tempe/a 
lure, and decreased the more rapidly the more the 
pressure was lowered , the S G decreased with 
rising temperature rapidly to a certain point and 
then more slowly , at a pressure of 230 mm S G 
became constant atl400°~1500°andwas-4 6, at 
162 mm S G became constant at c 1400° , at 
76 mm a constant value for S G was obtained 
at c 1350° At c 1700° V D corresponds with 
molecular weight I (Biltz a Meyer, B 22, 726) 
There can be little doubt that these results prove 
a gradual dissociation of I, into 1 (S G calc for 
1 = 4 376) {cf Dissocution, vol 11 p 394 , v also 
Naumann, B 13, 1050) The molecule I^is more 
easily dissociated than either of the molecules 
Br, or Cl, 

The atom of I is monovalent in gaseous mole 
eules I acts as a non metallic element , it is 
negative to all elements except 0, F, Cl and Br 
I combines directly with most of the metals, and 
with some of the non metals, eg H, Br, Cl, Se, 
S, and P , binary compounoa of I with all non 
metals except B have ^n isolated I is closely 
related to F, Cl, and Br , the relationship il con 



16 


IODINE 


tidered m the article Halogen elements, vol u 
p 664 , cf also Iodides in this vol p 13 

Beachons — 1 I dissolves very slightly in 
water, the solution probably contains traces of 
HI According to Cross a Higgins (0 J 86, 
226) I dissolves slightly in water at 100° m a 
sealer’ glass tube with production of a little alka- 
line iodide and lodate Electrolysis of lAq yicxds 
HIOjAq (Ricbe, J 1858 101) —2 I does not 
react directly with oxygen, even when I and O 
are heated to c 300^ in presence of spongy Pt 
(Wehsarg, B 17, 2896) Ogier (C B 86, 722) 
sa s that if I vapour and 0 are subjected to the 
silent discharge, all the oxides of I are pro 
duced — 3 Hydrogen j^eroxtde produces HIAq 
and 0, but cone HIAq is decomposed by H O, 
with separation of I — 4 Hydrogen sulphide is 
decomposed by I in presence of water forming 
HI and S , dry HjS does not react with I — 5 
With solutions of caustic alkalis, I forms alka 
line iodide and lodate , according to Van Deventer 
a Van’t Hoff, KIO is also formed (the proof of 
this is indirect, G C 1888 362) — 6 Ammonia 
gas forms NHJ and N (v Combinations, No 2) , 
ammonia solution forms NH JAq and N iodide 
7 When I is shaken with lime suspended in 
water, a bleaching liquid is obtained which re 
acts as if it contained Ca hypoiodite Ca(IO) and 
Cal^ (Lunge a Schock, B 15, 1883) —-8 I va 
pour heated with oxides or carbonates of the 
alkaline earth metals, in presence of oxygen 
yields periodates without formation of oxy 
iodides , with lead oxides various oxyiodides are 
prod ced ^Oross a Sigmra, 0 J 33, 405) — 9 I 
IS oxidised to IjOj by nitric acid, chromic an^ 
hydride, chlorates, and some other oxidisers — 
10 I m presence of water acts as an oxidiser 
towards some salts and other easily oxidised 
compounds , arsenious oxide and arsenites are 
oxidised to As^Oj and arsenates in alkaline solu 
tions Sulphurous acid is oxidised to H^SO^, 
sodium thiosulphate is oxidised to Na and 
a little NaHSO, (Pickering, G J 37, 128) —11 
With some carbon compounds I reacts to substi 
tute I for H, but the HI formed tends to repro 
duce the original compound, so that the reactions 
of I with 0 compounds are much less marked 
than those of Cl and 13r — 12 I dissolved in CS^ 
reacts with ppd arsenious sulyhide (not with 
orpiment) to give Asl, and 9 , at a higner temp 
ASjS, and I are re formed , by distilling AsjSj 
and I in the ratio As^Sj 61 and heating the d is 
tillate m a sealed tube to 72° (Asl3)2SIa was ob 
tamed (Schneider, J pr [2] 36, 498) 

Combinations — No combination of I with 
HjO has been isolated — 1 With most metals, 
and with many non metals, especially with H, 
Cl, Br, S, Se, P, As According to Holzmann 
(B 22, 869) Na is scarcely attacked by I when 
the pure elements are heated to 300° Fe and 
I combine by shaking Fe filings with I m presence 
of water, Felj is produced, and also FejO^and 
HI probably by the formation and decomposition 
of Felj (Fleury, J Ph [6] 16, 629) — 2 Ammonia 
forms several compounds with I, the dry gas 
IS absorbed forming a dark blue liquid, the volume 
of NHj absorbed varies with temperature, at 20° 
it corresponds to SNHg 21, at 80° to NH3I, at 0° 
to (NH3,I, at -10° to (NHg)^^ (Raschig, A 
241, 253 , cf Bmeau, A Ch [31 15, 80 , Millon, 
A 62, 54) 


Detection and Estimation — Free I is deteotoft 
in solution by the colour which it gives to CS^ or 
CHClgi and by the formation of a deep blue colour 
when a drep of starch paste is added {cf B4- 
ohamp, Fr 66 , Mylius,B 20,688 , Personne, 
*0 B 74, 617 , Duolaux, O B 74, 633 , Goppels- 
rSder, P li9, 57 , Hlasiwetz, W A B 1867 
131) I in soluble iodides is detected by adding 
a very little Cl wacer, or a drop of a solution of 
NOg in cone HjSO^, a' d then a httle starch- 
paste lodates are redi '’ed to iodides by SOoAq, 
alkaline lodates mixed with all alme iodides and 
a drop of a weak acid, e g tartaric, give free I 
Many insoluble iodides may be converted into 
soluble Znl by treatr ent with Zn and dilute 
H^SO^Aq Most non metallic iodides are decom- 
posed by water or -tio alkab giving HI or 
alkaline iodide I is estimated gravim^trically 
by ppn as Agl , lodates are reduced by SO^Aq 
and then ppd by AgNO^Aq Volumetrici'ly I 
IS estimated by titration with standard 
NajSjOgAq, or standard As^O, dissolved m 
NaHCOjAq The water in samples of ordinary 
I may be determined by mixing with a weighed 
quantity of Hg, rubbing up with a little alcohol, 
and carefully drying at 100° , loss of weight =» 
water (Bolley, D P J 126, 40) The quantity of 
I may be determined by dissolving in a cono 
solution of an alkali sulphite, filtering, ppg by 
AgNOjAq, washing pp with NH^Aq to remove 
AgCl and AgBr, boiling with H^O containing a 
little AgNO, to remove Ag 80^, washing the 
residual Agl, and weighing it, after drying, la 
the usual manner (Hesse, A 122, 225) 

Iodine, bromides of Two bromides of I 
are known, IBr and IBr,, but neither has been 
gasified , attempts to prepare IBrj, analogous to 
ICI3, have failed (Borneraann, A 189, 181) 
The combination of I with Br has bLon studied 
byBalard(i4 Ch 32,337), Lagermark (B 7,907), 
and Bornemann {A 189, 201) 

Iodine monobromide IBr Formula not neces- 
sarily molecular, but probably so, from analogy to 
ICl which has been gasified Prepared by heating 
I with rather more than the calculated quantity 
of Br to 25°-50° m a retort, rcmo\ ng excess of 
Br by a stream of CO „ and allowing to cool Forma 
dark greyish, iodine like crystals, melting at 36° , 
probably sublimes with only partial decorapoai 
tion, smells of Br, the vapour attacks the e^es 
and mucous membranes The vapour app<ai8 
red in thick strata (Gornez, G B 74, 1190) 
Soluble m alcohol, CHCl,, CS^, and ether, 
slowly decomposed by water with separation of 
I Berthelot {A Ch [6] 21, 370) gives the H F 
of solid IBr from solid I and liquid Br as [I, Br] 
=« 2470 A hydrate IBr 5Hp described by LOwig 
IS merely a mixture of IBr and ice 

Iodine pentabromidf IBr^ A dark brown 
liquid obtained by heating excess of Br with I , 
soluble in water , with alkali solutions forma 
bromide and lodate , solution in sunlight decom- 
poses to HBr and HIO, 

Iodine, carbide of, better called Carbon 
iodide, V vol 1 p 689 

Iodine, chlorides of I combines rapidly 
with 01 even at —90° (Donny a Mareska, G B 
20, 817) Two ohlondes of I have been isolated, 
ICl and ICl, , ICl can be gasified without decom 
position, xOl, decomposes wnen heated Kam 
merer {J pr 83, S3 , cf B 8, 489, note) asserted 
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tl e probable existence ot a tetrachloride ICl^, 
but the lion existence of tnis compound has been 
proved (c/ Harmay, 0 J 35, i69) , Brenken 
{/J 8, 187) failed to procure any higher chloxide 
by passing Cl over strongly c( oled ICl, By 
adding I to liquid Cl, Ilannay / 35, 1G9) 
obtained a reddish liquid when the elements 
were present ih the ratio I 5C1, but on removing 
pressuie or raising temperature Cl was at once 
evolve d 

loniNi MovodirouiyF ICl Mol w 1619 
[21 2 , (101 i^) , S a 3 18223 (Thorpe, G J 

37, 174, III [I, Cl] -2,100 (‘,olid ICl from 
f^aseous Cl and solid I), 0,700 (‘^olid ICl *rom 
gaseous constituents) (Berthdot, A Ch [5] 21, 
170) V D ^0 29 at 120^ 8 i 2 at 512° (Hannay, 

C J [2] 11, SI 9) Absorption spectrum of 
\apour V Gen »./, 0 It 74, COO 

Prepaiation —1 By passing dry Cl over 
carefully dm d I till hqiicfiction occurs and 
i nifjing by distillation ^\ith a gram or 
two of I 2 hy hciting an intimate mixture 
of I with 4 jiarts KClOj and distilling the 
prcluct fr( in povsdirrd KCiO, (IjfdKClOj 

KUO, + KIO, + KCl-i (h-f ICl) -3 By boiling 

1 with ( \ccss of aqua rcgui diluting with water, 
shaking witli ether and evaporating thecthereal 
liquid (liunscn, A SI, 1) 

Viopcitu > - ICl sc( ms tol\l'^t in two forms, 
a reddish brown oily liquid {(dy Lns^io, t Ch 
91,6), and a h} ninth red'^olul ^S< hut/enbcigc r, 
/? 5, 1} Thorpe (C J 17, l7‘i)Bi}s that ICl 
remains liquid iii a clo-^ed for weeks even 

in afric7uig mixluie but solidities on addition 
of a minute fri^^nunt of ICl^ If the liquid ICl 
IS expo-^ed to the nr it solidifies after a time 
and is parti illy changed to ICI3 and I {cf Han 
na>,r J [2] 11, SI"), horiiemann, 1 189, 1S3) 
Accortling to Stoittnluker [R T G 1, 152), two 
forms of solid ICl t\ist one foiming daik red 
needles nn king c 27° obtained by tooling the 
liquid ICl to — 25°, and another crystallising in 
dark rt d plates melting at t 11° obtained by 
crystallising the liquid ix tween —10° and + 5° 
ICl smells jf I and Ll, it ittacks all mucous 
membranes lapidly and forms \cr> bad so'-os if 
let fall on the skin , decolourises mdigo, does not 
gi\e blue colour with starch {cf Christomanos, ^ 
D 9, 111) ICl dissolNos in alcohol, also m 
lIClA(j[ Cm be dibtilh d with only aery slight 
decomposition (Schutrenberger, Z 5, 1 , cf 
Bornemann, A 189, 183) 

Rea twns — 1 ITnft r det ompost s ICl forming 
IICl, HIO3, and I (Ilannaj, C J [2] 11,820) 
According to Schut/onbergt r {Ic) a compound 
ICl HCl IS foimed (bo-^idt s HIO, and I) by the 
reaction of water with ICl {cf albo Ti ipp, J 
1861 310, and Bornemann, 1 189, 181) — 

2 Potash solution produces KIO, and KI with 
separation of I (II , / c ) — I Ammonia solution 
forms Nil, Cl, and N iodide which combines with 
a portion of the NH, (Bunsen, ^ 81, 1) — 

4 Distilloxl repeatedly with potassium iodide^ 
KCl and I arc foimed —5 Dissolves m carbon 
disulphide, when a saturated solutionis distilled 
CCI4 and CSCl are formed (H,lc) — 6 With 
many metah ICl reacts to form chlorides and 
iodides (H,/c), eg with Hg, Sn, Sb, Bi, AI, 
Mg, Na — 7 With mercuric oxide, cupric oxide, 
and lead jieroxtdc, fouas chloudoii and iodides 

Vor III 


with evolution of O and separation of L — 
8 llypochloi lies and chlorates produce lodatea 
with evolution of Cl (Ilenry, B 3, 892) — 9 Mer 
cunc cl loride foims a pp of Hgl^ (Kane, J pr 
11, 250) — 10 Stannous chloride produces SnCl^ 
and SnI 

Combination — With hydiogen chloride to 
form HCl ICl , a yellow, volatile, unstable com 
pound , produced by dissolving ICl in water, 
extracting with ether, and evaporating (Schutz- 
enberger, G H Si, 389) 

loDiNF TiiicHLORiDE ICl, Mol w unknowD , 
decomposed by heat to ICl and Cl S G c 
3 1107 (Chiibtomanos, B 10, 789) [25°] (Trapp, 
J 1854 310) , [33°j (Christomanos, Ic) H F 
(Bcrthelot, ^ Ch [5] 21, 370) [I, CP] = 21,700 
solid ICl, from gaseous constituents , 16,300 
solid product from solid I and gaseous Cl , 
[ICl, CP] = 9,500 sohd product from solid ICl 
and gaseous Cl According to Brenken (B 8, 
487) ICl, IS partially decomposed when it is 
melted btortenboker {BTC 7, 152) gives 
M P as varying from 20° to 60°, but says that 
at pu sbure of 16 atmos the M P is dednite and 
= 101 ° 

Prepaiation —1 By leading excess of dry 
Cl o\er I or ICl until yellowish red crystals are 
formed, and then subliming at as low a tem 
perature as possible in a stream of Cl (Brenken 
B 8 ls7) - 2 by the action of HCl on warm 
powdered IIIOj, Cl is e\olvcd (Ditto, >4 156,335) 

3 B\ the action of PCl^ on I — 1 Christo 
inanos {B 10, 131,789) recommends to lead dry 
Cl and dry III into a well cooled glass receiver, 
kee ping the Clin excess (HI + 4C1 = HCl + ICl, , if 
HI IS m excess the reaction HI + ICl, = HCl + 2IC1 
occur*;) I o prepare small quantities of IC1„ say 
in a bulb tube Christomanos leads dry Cl through 
the tube, cools the place where the ICl, is to be 
deposited, then allows dry HI to stream through 
the tube, and finally leads dry Cl again, all parts 
of the apparatus being gently warmed except that 
where tlie ICl, is to be formed 

ProperPiS — \ citron yellow, crystallme, 
deliquescent sohd Very disagreeable smell, 
attacks the e^es and nose Can be kept un 
changed only in dry Cl (Haimay , Chribtomanos) 
In air sublimitimi with paitial decomposition 
bigiub e\en at - 12 ) Complete decomposi 

tion into ICl and Cl occurs at c 70°-80°, even 
in an itmosphcre of Cl at pressure of 760 mm 
(^lelll^o{T, B 8, 490) According to Brenken 
{B 8, 187) ICl, does not melt when heated, but 
decomposes e^en in an atmosphere of Cl into 
ICl and Cl at 0 25°, the temperature varying 
according to the pressure ICl, la sol water, 
with paitial change to ICl, HCl, and HIO,, at 
100° this change occurs suddenly and completely 
(Bornemann, B 10, 121, Christomanos, Ic) 
Sol benzene, bol cone H^SO* 

Reactions — 1 With uater to form ICl, HCl, 
and HIO,, in cold water a pai t of the ICl, remains 
unchanged , in hot water the change is com 
plete , at 100° it occurs very rapidly — 2 With 
caustic aUalis, chloride and iodide, chlorate and 
lodate, of the alkali are produced (Christomanos, 
I c ) — 3 With excess of ammonia, NH,C1, NH,I, 
and NI, are formed (C ) — 4 ^ Uric acid produces 
Cl and I (0 ) —5 Hydrogen wdide m excess 
forms 101 and HCl (C ) — 6 Carbon disulphide 
produces some S ohlonde, the solution contams 
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Bl^xl (0) (c/ Weber, P 128,459)— 7 Carbon 
dioxide passed over ICl, forms a little COClj (C ) 

8 IClsAq shaken with silver oxide forms AgCl 
and HIO„ heated with excess of A^p, Ag 
periodate ^hilip^, B 3, 4) —9 Hydrogen has 
no action at the ordinary temperature, when 
the ICl, IS slightly warmed HCl + ICl are prp 
duoed , at a higher temperature HCl, HI, and I 
are obtained (L)—10 Potassium and phos 
phorus bum in ICl,, forming chlorides and 
iodides (C ) — 11 ICl, oxidises hot sulphurous 
acid solution to S0,Aq, and hot ferrous sulphate 
solution to ferric sulphate (C ) — 12 On carbon 
compounds the action of ICI, is to chlorinate , 
O^H^O, even in the dark forms C^HsClO, 
with simultaneous production of HCl and ICl 

Iodine, cyanides of Better called Cyanooen 
IODIDE, V vol 11 p 813 , and Ctanuhio iodide, 

V vol 11 p 320 

Iodine, flnonde of IF, A colourless, 
strongly smelling and fuming liquid , does not 
solidify at —20® , obtained by decomposing AgF 
by I Attacks glass and Si at red heat , no 
action on Hg or Pt , decomposed by water to 
HIO, and HF (Gore, G N 24, 291 , Maolvor, 
C N 32, 232) 

Iodine, hydride of, v Iodbtdbio acid, pll I 

Iodine, nitnde of Better called Nitroqee 
IODIDE (q V in this vol ) 

Iodine, oxides of The only oxide of I 
which has been certainly isolated is 1,0, , the 
existence of 10, is probable Other oxides have 
been v ^scr. ed, but the proofs of their isolation 
are very meagre I and O do not combme I 
directly , Wehsarg (B 17, 2896) passed I and 0 
over spongy Pt heated to o 300° without obtain- 
mg any compound Aocordmg to Ogier (C B 
86 , 722) when a mixture of I vapour and 0 is 
submitted to the silent electric discharge all the 
oxides of I are produced laO, is the anhydride 
of HIO„ which acid is known as a definite stable 
solid , 10, (if it exists) IS not an anhydride, it is 
said to combine with H^SO, The hypothetical 
anhydride of periodic acid, I2O,, has not been 
isolated The heat of formation of 1,0, is a 
large positive quantity «o 46,000 1,0, is a 

much more stable body than any of the oxides 
of Cl , no oxide of Br or F has been isolated | 

Iodine pbntoxide 1,0, {Iodic anhydride ) 
Mol w. unknown, as oxide has not been gasified 
BG C4487 (Ditto, A Oh [4] 21, 6), SO ‘Si 
4 7987 (Kammerer, Jf pr 79, 94) C E 0°-61° 
- -000066 H F from solid I [P, 0*] = 45,029 , 
[I*, 0», Aq] = 43,237, [P0‘, Aq]=- 1,792 {Th 
1, 164) S =:187 4 at 13° , S G of this solution 
■» 2 1269 (Kammerer, P 138, 890) A white 
orystallme solid, crystals belong to trimetnc 
svstem (Schabus, J 1854 310) Produced by 
slowly heating di^ HIO, to 170° Melts when 
heaM to 0 300°, with decomposition into I and 
0 When HIO, crystallises from solutions con 
tammg £[,80,, crystals of 1,0, are said to ac- 
company the HIO, (Bammelsberg) Sol water , 
Insol etiher, alcohol, CHOI,, CS^ or 0,H, (Ditte, 
C R 70, 621) 1,0, dissolves in water to form 

HIO, The general reactions of 1,0, are those of 
an oxidiser * CO p.*ssed over warmed 1,0, forms 
CO, and 1 , 80, gives 80, , H,S produces HI, 
^0^ 8. and I , HCl forms ICl, and H,0 , NH, 
on heating givea HfO* N, and I (Ditte, lx.). NO 


does not react with LO, (Kammerer. J pr. 79, 
94) 

Combinations — 1 According to Kammerer 
(J pr 83, 72) y^hen dry SO, is passed over I O, 
heated to 100° a part of the SO, is oxidised to 
SO,, a little I jeing separated, and then a yellow 
crystalline compound 61 0, SO, is formed As 
soon as the compound is formed the SO, must be 
stopped The compound is decomposed by mois 
ture, even by exposure to ordinary air Ditte 
(O B 70, 621) says that m this reaction only I 
and SO, are produced Accoidmg to Weber 
(B 20, 87) the compound ip, 3bO, is formed 
by heating the constituents in a sealed tube to 
c 60°, and pouring off excess of SO, , the com 
pound 18 decomposed above 60^ —2 By heating 
HIO, slowly to 30°-40 , or more quickly to 130°, 
the hydrate 81,0, H,0 is said to bo^ formed Ditte, 
however, says this is only a mixture of 1,0, and 
HIO, 

Nitroso derivative{7) By treating perfectly 
dry finely powdered I with c 10 times its weight 
of the most cone HNO,Aq, or a mixture of 
equal parts of cone HNOaAq and HSO^, a loose 
flocoulent yellow powder is obtained Thi| sub 
stance was regarded by Millon (J pr 34, 319) to 
be a compound of I, O, and HNO, , according to 
Kammerer {J pr 83, 66) it is I,0^(N0)2, but no 
analyses are given The substance is extremely 
unstable, it cannot be dried over CaO without 
decompositiop it is decomposed by water to 
HNO„ HIO,, and I Heated in C0„ NO, and 
I3O4 are formed 

Iodine dioxide or tetroxidk 10, or IjO^ 
This substance probably exists as a definite 
compound One part of perfectly dry I is rubbed 
in a basm with 10-12 pts cone HNO^Aq S G 
at least 1486, until a loose flocculent yellow 
powder is produced [v supra ) , excess of acid is 
poured off, the powder is placed in a funnel 
stopped with asbestos, and is then di led on a 
porous tile, and finally over lime, HIO, and I 
are then removed by washing with water and 
then with alcohol (Millon, J pr 34, 319, 337) 
10, IS described as a sulphur yellow powder, un 
changed in air, decomposed to I and j^O, 
by heating in air to 170°-180°, insol cold water, 
but decomposed by boiling water giving I and 
HIO,, not acted on by alcohol Warm HNO, 
produces HIO, and I , but H^SO, dissolves the 
substance, and on cooling crystals of H2SO4 10, 
separate, HClAq forms ICl and Cl, aqueous 
alkali solutions produce lodatos, but alcoholic 
solutions of alkalis are said to form red liquids 
containing very unstable compounds 

Other compounds of wdine and oxygen have 
been described, but it is very doubtful .yhethor 
any definite compound except I,Oj and probably 
10^ has been isolated By the action of ozone 
on I, Andrews a Tait obtained a yellow powder , 
supposed by some chemists to be ip (A a T 
Pr 9, b08 , no analyses given) Ogier (C R 
85, 957) asserted the formation of 1,0, by the 
action of ozonised O on I , he desoribed it as a 
yellow deliquescent powder, decomposing at 125°- 
130°, with evolution of X and 0, giving HIO, 
and I with water Millon (/ pr 84, 336) sup 
posed he had obtamed I]oO|, by exposing to moist 
air thr product of boiling 1,0, with cone HjSO, 
t until both I and 0 were coming off. BLamxnerer, 
(/ pr. 83, 78) tra<tted I|0, with SOd and by 
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w&ehing the product with alcohol and water ob 
tained a brownish ' 5II0W powder supposed to be 
IgO„ These substances were probably mixtures 
Bengieser [m 1836] {A 17, 2^4) says that by 
heating HjIOa (v Periodic aciaj to 160® ^t loses 
water, and that at 0 180® 0 is e, alved and 1,0^ 
remains, possibly I^O, may be formed at 0 160®, 
but Bammelsberg {J pr 103, 278) says that de- 
composition of HjIO begins at 133®, and Lang 
lois (J pr 56, 36) puts the decomposition tern 
perature at IdO*^ 

Iodine, oxyacids ot The only oxyacids of I 
which are certainly known are HIO, and HJO,, 
both are solids Th^re are indications cf the 
existence of HIO in aqueous solution, but neither 
this acid nor any of its salts has been actually 
isolated ihe periodic acid corresponding with 
HCIO4 has n( t been isolated, but many salts of 
the form M^IO^ are known , the periodates form 
several complex series of salts whereas all the per 
''hlorates belong to the series M'C104 HIO, is 
a product of the action of many oxidisers on I, 
e g HNO„ Cl in presence of H,0, KOHAq This 
acid or an lodate is also formed by digesting 
MgO, HgO, or Ag 0 with I and H^O, or by shak 
ing up AgNO, with an alcoholic solution of I 
Electrolysis of lAq or HIAq yields HIO, Iodides 
dissolved in water are oxidised by KMn04Aq, 
and by bleaching powder, to lodatcs HIO, is 
produced by heating solutions of HC10„ HC10„ 
HCIO, or HBrO, with I If the e reactions are 
compared with those whereby bromic and chloric 
acids are obtained (vol 1 p 537, and vol 11 
p 15) it 18 seen that it is more easy to pass 
from less oxidised, or non oxidised, compounds 
of I to HIO, than from corresponding com 
pounds of Cl or Br to HCIO, or HBrO, The 
heat of formation of HIO, is much greater than 
that of HI, whereas the heats of formation of 
HCIO, and HBrO, are consideiably less than 
those of HCl and HBr -[H, I, Aq] - 13,170 , 
[H, 1,0*, Aq] = 65,800 (c/ vol 11 p 005) Periodic 
acid and its salts are stable compounds , they 
are more readily formed by oxidation pro 
cesses then perchlorates, eg passing I vapour 
with O over heated BaO produces Ba periodate, 
and passing Cl into an alkaline lodate in presence 
of alkali produces an alkaline periodate The 
anhydride of iodic acid, IjO,, is known as a stable 
solid , but the anhydride of periodic acid, 1,0,, 
has not been isolated (t supm, Iodine^ oxide$ of) 
Detection and estimation of vodates ami 
periodates — lodates are detected by mixing 
with an alkaline iodide, adding a little starch 
paste, and a few drops of a weak acid, e g tar 
tario acid, when I is set free and colours the 
starch blue Penodates give a brown pp of 
Agio, on addition of AgNO, in presence of 
HN 0, Periodates may be separated from lodates 
by ppg both as Ba salts and digesting pp 
with NH, carbonate, when Ba periodate re- 
mains unoha iged, but the lodaie is converted 
into BaCO, lodates may be estimated by reduc- 
tion to iodides by means of SO, or SH„ and 
ppn with AgNO,, by digesting with KI and 
a Uttle HCl, when Cl is set free and decomposes 
the KI, giving free I which is determined volu ) 
metrically Periodates may be estimated by a 
similar method (a Kimmms, O J bl, Sol) 

Htpo iodous xoxd and Htpo-ioditss Neither 
the acid nor any of its salts been isolate^t 


According to Kone (P 66, 802 , Lippmann, B 
7, 1773) the solution obtained by shaking an 
alcoholic solution of I with ppd HgO probably 
contaias hypo iodous acid, but this acid quickly 
decomposes to HIO, and I When I is added to 
KOHAq or NaOHAq a yellowish liquid is ob- 
tained, which bleaches mdigo, gives a blue colour 
with starch, and is decomposed by H20,Aq with 
evolution of O , on heating, iodide and lodate are 
formed This solution probably contains KIO 
or NalO (Schonbein, J pr 84, 337 , Berthelot, 

B 10, 900 , Van Deventer a Van’t Hoflf, O C 
1888 362) Lunge a Schock {B 16, 1883), by 
the action of I on CaO suspended m water, ob- 
tained a colourless solution which bleached log- 
wood, litmus, and cochineal , gave no colour 
With starch , addition of acids separated I , 
H,0,Aq caused evolution of O, the solution de- 
composed slowly in the dark, more rapidly in 
sunlight, but even on boiling for some hours it 
was only partially decomposed L a S suppose 
this solution to contain an I compound, analo- 
gous with bleaching powder, probably Ca 01 1 
Iodic acid , and lodates HIO, , MIO, The 
acid seems to have been first obtained by Connel 
by oxidising I by cone nitric acid {New Edtn 
Phtlos Joum 10,93, 337, 11,72, 13,284) 
Occurrence — Sometimes in commercial mtno 
acid (Pettenkofer, / 1857 581) 

Formation — 1 By oxidising I by very cone 
HNO,Aq, or by HBrO,Aq (Kammerer, J pr 
79. 94), or HClOjAq (Davy. 8 11, 68, 234, 
16, 34-1) —2 By decomposing Ba^lO,) Jby the 
proper quantity of H S04Aq — 3 By suspend- 
ing Agio, in water, adding an equivalent 
quantity of I, filtering from Agl, and evapo- 
rating to dryness (10AgIO,+ 12I-^6HO + Aq 
I =.12HIO,\q + 10AgI, Kammerer, P 138,390) 

I The Agio, 18 prepared by ppg NH4IO, by 
> AgNO,, and the NH4IO, i*;. made by digesting 
Ba(IO,), >Mth solution of NH, carbonate — 4 
By digesting an aqueous or alcoholic solu 
tion of AgNO, with I (10AgNO,Aq + 121 + 6H O 
= lOHNOjAq + lOAgI + 2H10,Aq , Lassaigne, J 
Chim nUd 9, 508 , Welt/ien, A 91, 43) — 6 By 
decomposmg KIO,Aq by HjSiFjAq, filtering, and 
evaporating to dryness , the product is impure — 
6 By leading Cl into water containing I in sus- 
pension , the greater the dilution the greater 
the quantity of Cl required to change all 
tlio I into HIO, (cf Bornemann, A 189, 183 , 
Sodini, B 9, 112b) -7 By electrolysing solu- 
tion of I or HI (Kiche, C R 46, 348) —8 By 
the action of Au^O, on I in presence of water 
(bl + 6 \u,0, + 3H,0 + Aq = 6HIO,Aq + lOAu , 
Cohn, O A 48, 280) -9 By moistening ICl, 
with a little water and then shaking with ether 
or alcohol (Liebig, P 24, 363) —10 Alkaline 
lodates are obtained by acting on I with caustic 
alkahs, or by oxidising alkaline iodides by 
KMn04Aqor solution of bleaching powder (Hem- 
pel, A 107, 100, Kemige, J?V 9, 89, Beichardt, 
Ar Ph [3] 5, 109 KIAq + 2KMn04 + H*0 
= KIO,Aq + 2Mn02 + 2KOHAq , 

2KIAq + 6CaOCLAq 

- Ca(I0,),4. 6C^^q + 2KClAq) -11 Hg(IO,) 
18 obtained, along with Hgl-j, by shaking I witl 
ppd HgO suspended m water (Cohn, G, if 48 
280) 

Preparatum^l About 5-10 grams finel] 
IpowdexM I is placqd W 9> large flw, twice iti 
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weight of oono nitrio acid S G 1 5 (not fuming 
aoid) 18 added, and the bottom of the flask is 
gently warmed , the I is gradually oxidised , by 
keeping the upper parts of the flask cool any I 
which volatilises is prevented from escaping 
After a ^ime the acid becomes diluted, it is then 
poured off, fresh acid is added, and the oxidatior 
18 continued unt^l the whole of the 1 has been 
converted into white crystals of HIOj The 
greater part of the acid is poured off, the semi- 
liquid mass is evaporated to dryness in a basin, 
and the remaining acid is removed either by re- 
peated evaporations with water or by heating to 
100°-130° in an air current The crystalhne 
mass may be dissolved in water and slowly eva- 
porated to the crystallisation point, and the orys 
tals heated to 170° — 2 Two pts cone H,S04 
and c 8 pts water are added to 9 pts finely 
powderedBa(IO,)2, the whole is boiledforhalf an- 
hour, after settling, BaSO^ is removed by filtra- 
tion, and the hltrate is evaporated until HIO, 
separates on cooling , the crvstals are dissolved 
in water, a very little Ba(I03)2 is added, and the 
liquid IS evaporated and Mtered Stas says 
that pure HIO, cannot be obtained by this me 
thod , the crystals always contain either 
Ba(IO,)2 or H2SO4 The Ba(I03)2 required may 
be prepared (1) by adding BaClAqto NalOaAq 
obtained by passing Cl into water containing I 
in suspension, till the I is all dissolved, then 
adding Na^CO, till neutral, and again passing in 
01 (Liebig, P 24, 363) , (2) by suspending I m 
hot sa,t’ rated BaOAq ana passing Cl mto the 
liquid (Kammeror, J 1860 94) , (3) by adding 
father more than the equivalent quantity of I to 
hot cono KClOjAq, and then a few drops of 
nitno acid, Cl is freely evolved, and KIO, crys- 
tallises on cooling, the salt is recrystallised once 
and decomposed by BaCljAq — 3 NH^IO, is pre- 
pared by digesting BaCLOa)^ with NH, carbonate 
solution, filtering, and crystallising, AgNOjAq 
is added to a solution of the NHJO3 and the 
Agio, obtained is collected and washed, the 
Agio, is suspended in water and I is added in the 
ratio of 1 gram to 1 857 grams of the AglO, , the 
reaction lOAglO, + 121 + 6H2O = I2HIO5 + lOAgI 
proceeds when the liquid is warmed on the 
water bath , Agl is removed by filtration and the 
liquid 18 evaporated to dryness and the residue 
heated to 0 170° (Kammerer, P 138, 390) 
Properties — HIO, forms colourless tiimetric 
crystals , abc => 689 1 1 1903 (Rammelsberg, 
P 90, 12) , a 6 c = 9388 1 1 3^81 (Schabus, J 
1854 310) It IS doubtful whether HIO, shows 
dunorphism or not {v Rammelsberg, Handbuch 
der Krystall -physikaZ Ghemie,i 41) Thomsen 
gives the following thermal data (Th 2, 163) — 
[H, I, 0>3 - 67,963 , [HIO^ Aq] « ~ 2,166 , 
[PO>, H*0] « 2,640 S G 2 4 629 (Ditte, G R 
70, 621) Very soluble m water, most cone 
solution, according to Kammerer, contams 68 61 
p c H10„ boils at 100^, and has S G 2 1629 
Kammerer gives the following table — 


&Q at 140 

To HIO, 

S G at 14° 

Po HIO, 

10068 

1064 

1 4428 

36 89 

10268 

6 27 

16371 

42 16 

10626 

10 64 

16315 

46 98 

11223 

16 3x 

1 7356 

62 70 

1 2093 

2108 

1 8689 

67 97 

I2i73 

26 36 

1 9954 

63 24 

13484 

8162 

21269 

6861 


Thomsep has determined the volume change 
attending the dilution of HJO,Aq He expresses 

it by the formula Va =» 18a + 89 

the composition of the solution is represented 
by HIO, aHjG , the volume of one molecular 
weight of water is taken as 18 For optical 
properties of HIO, crystals v Lang, W A B, 
31 SH of HIO, = 1625 (Ditte, ^ Gh [4] 21, 
62) Electrolysis of HIO, produces I and 0 
(Magnus, P 102, 1 , Buff, A 110 257) 

Reactions — HIO, reacts as an energetic 
oxidiser 1 Most non metals are oxul sed by 
HIO/Aq, eg V io H,PO As to H^AsO^, B to 
HBO2, Si at 250° to S1O2 (Ditte, Bl 1870 318) , 
S, Se, and 0 are oxidised by heatmg in sealed 
tubes with HIOj,Aq, S 10 H^SO^, Se to H^BeO,, 
gas coke at 180° and anthracite a 210° to CO, , 
diamond is not acted on — 2 All metals, excent 
the Pt metals and Au, are oxidised by HIOjAq — 
3 Sulphurous acid is oxidised to H SO^ , sul 
phuretted hydrogen to S and HI, the lower 
oxides of nitrogen to HNO, — 4 Hydrochlorto 
acid forms ICl, and Cl 

Gomhinations — 1 With uater to form 
2HIO, 9H2O , obtained by cooling saturate d 
HIOsAq to —17° — 2 Vfith sulphuric acid , by 
dissolving HIO, m hot cone H2S0^ and cooling, 
crystals of 2HIO, are said to be ob 

tamed , the mother liquor deposits other com 
pounds of the * vo acids , if H 2H O is used 
crystals of 3(H2SO, 2H2O) 2HIO3 2H2O are 
formed , these compounds are decomposed by 
water (Millon, J pr 34, 321) Crystalline bodies, 
supposed to be compounds (Davy), arc obtained 
by mixing cono HIOaAq with solutions of HjPO^ 
and HNO, 

Basicity and formula of iodic acid —HIO, 
IB generally looked on as a monobasic acid, 
analogous to HCIO, and HBiO, Besides the 
normal K salt there exist two acid salts, KHI O, 
and KHoIjOj , there are no chlorates or bromates 
similar to these Iodic acid is easily decomposed 
by heat to water and the anhydride I^O, , such 
a reaction does not usually occur with monobasic 
acids Iodic acid is isomorphous with the dibasic 
acids, succinic and itaconic The chlorates and 
bromates as a class are easily soluble in water , 
the lodates are very slightly soluble The ther 
mal phenomena attending the formation ot the 
three acids, HCIO,, HBrO„ and HIO,, mark off 
HIO, from the two others, thus — 

rH,Cl,Aq] =- 39,320 [H,C1,0’, Aq] = 23,940 

[II,Br,Aq] = 28,380 [H,Bi,0»,Aq] - 12,120 

[H,I,Aq] = 13,170 [H,I,0’,Aq] - 66,800 

The heat of formation of the acid HX decreases 
as the atomic weight of X increases, whereas in 
the series of oxyacids the heat of formation de- 
creases from Cl to Br, but then increases very 
largely from Br to I A similar variation is 
shown m the K salts, thus — 

[K,C1] = 105,610 [K,C1,0>]«- 96,840 

[K,Br]« 96,310 [K,Br,0»]- 84,062 

[K,I]- S0,180 124,489 

The lodates are not generally isomorphous 
with the chlorates and bromates Thomsen 
says the only case of isomorphism is presented 
ly the Ba salts There is no doubt that the 
constitution of periodic acid la very different 
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from that of ]Mfohlon(s acid , but i<^o aoid 
shows some fainy m irke^ analogies with periodic 
aoid Thus, if one molecular oroportion of 
(228 grams) is dissolved n 80H^O (i,440 
grams), the volume of the soluticn is 1,440 + 60 2 
1500 2 0 0 , if the molecular \ sight of lodio 
aoid IS taken as and this quantity m 

grams (352) is dissolved in SOH^O, the volume 
of the solution is 1440 + 69 9 » 1499 9 c o In 
other words, one molecular proportion of H JO*, 
dissolved in 80 molecular proportions of water, 
produces the same expansion of the liqmd as is 
produc'^d by one molecular proportion of iodic 
acid,piovided the formula of this acid is tal en to 
be The foregoing are the chief arguments 

brought foru^ard by Thomsen for establishing a 
difference between the constitutions of lodio 
acid on the cue hand and chloric and bromic 
acids on the other hand, and for showing that 
iodic and periodic acids are closely related {Th 
2, 1G8, 42d) 

The heats of neutralisation of HCIO,, 
HBrOj, and HIO, are practically identical {Th 
1, 242) When NaOHAq is added to NalO, a 
ver^ small quantity of heat is developed, about 
4 p 0 of the total heat of neutralisation , but 
the reaction of NaOH with the monosodium 
salt of an undoubted dibasic acid is always ac> 
compamed by the production of as much, or 
nearly as much, heat as attends the addition 
of the first molecular weight c ’ NaOH to the 
acid If lodic acid is regarded as dibasic, then 
the salt KHal^Og must be looked on as either 
a compound of the normal salt EsIaO^ with 
2H 1,0, (2Knj,Op«K,I 0,2H 1,0.), or as the 
acid salt of a hypothetical acid HjI,Op 

On the whole there appear to be marked dif 
ferences between tlic o\> acids of I and those of 
Cl and Br The oxyacids of I form more com- 
plex salts than those of the other halogens The 
constitution of the lodates and periodates can- 
not be settled by defining the basicities of the 
acids HIO 5 and HilO, Several senes of period 
ates certainly exist, and there is probably more 
than a single senes of lodates 

The salts KHI,Oj and KH^IjO, may of 
course bo fonnulated as K^O 2IjOj H^O and 
KjO SlgO^ 2-H20 respectively 

loDATEs These salts are formed by neu- 
tialising HIOj by bases, or in some oases by 
oxidising I m presence of a base (v Iodic acid^ 
Formation^ Nos 10 and 11), or by double deoom 
position fiom the alkali lodates The lodates 
arc gc lerally insoluble or slightly sol m water , 
the alkali lodates are readily soluble, KIO„ 
however, is only slightly soluble (S at 20® «= c 8) 
The lodates are decomposed by heat, generally 
giving a mixture of metaUio iodide and oxide, 
sometimes iodide only Solutions of lodates are 
more easily reduced than chlorates, reduction 
of KIOjAqia brought about by SO*Aqor SH^Aq, 
with HIAq lodates give 1 and metallic iodide , 
with HClAq they give ICl,, OhH^O, and metallio 
chloride , dilute Hj,S04 produces HIO, 

The following a^e the chief memom on 
lodates , they are referred to by numbers in the 
following descriptions , — (1) Bell, J 1871 298 
(2) Berthelot, O B 84, 1403 (8) Cameron, J 
1876 284 (4) Ohrke, J 1877 48. 2G7 (6) Oon- 
nel, 8 62, 498 (6) Ditto, 0. B 70, 621': 

(7) Flight, / 1864 147 (8) G^y-Lussao. 0, 


48, 24, 372 , 49 . 1, 211 (9) Gorlach, FV 1869 
290 (10) Grosourdy, / Chtm m^d 9, 428 

(11) Henry, B 3, 893 (12) Kammerer, J jpr. 
79, 94 ' (13) Kremors.P 84. 271, 97, 6. 99, 
443 (14) Ladenburg, A lu5, 1 (15) Liebig, 

P 24, 363 (16) Mangnac, / 1850 296. 

(17) Melsens, C G 1872 652 (18) Millon, 

A Gh [8] 9, 400, 12,830, 13, 29 (19) Mitsch- 
erheh, P 11, 162, 17, 481 (20) Naquet, /. 

1860 401 (21) Pellagri,B 8,1357 (22) Penny, 
A 37, 202 (23) Pleisohl, 8 46, 18 (24) Ram 
melsberg, P 44, 645 . 46, 159 , 62, 416 , 90, 12; 
116, 684 , 125, 147 ; 134, 368, 499 , 137, 806 ; 
(25) Schonbein, J 1857 63 (2b) Serullas, P 
19, 97, 112 , 20, 616 (27) Sonnstadt, J 1872 
187 (28) Stas, J 1867 162 

Ammonium lodate NH JO, Lustrous plates , 
decompose at 150° , S 2 6 at 15°, 14 6 at 100® 
8 G 3 31-8 34 Formed by action of NHgAq on 
I, or of HIOjAq on NHjAq or (NHJ^COjAq 
(4, 24, 28) 

Banum lodate Ba(IOg)2 11,0 By dissolving 
I or ICl, m BaOAq , or by ppg NdlOjAq by 
BaCl, or Ba(N03) Lustrous monoclimo crystals, 
which lose H,0 at 130°, and when strongly 
heated form Ba periodate BaJoO,, S G 5 18- 
5 28 S 07 at 13 5° , 16 at 100° (4, 8, 10, 12, 
13, 16, 18, 24, 27) 

Calcium lodate Ca(I03)2 Occurs m sea- 
water Formed by adding CaClAq to KIO,Aq, 
or HIO,Aq to C‘i(N03)2Aq By action of bleach- 
ing powder on KIAq crystallises with 6H,0, and 
from KIO,Aq + Ca(N03)Aq with 4H^O ^Fhght) 
Efflorescent rhombic erj stals , on neatiug gives 
mixture of CaO and Ca periodate, v msoL 
water (6, 16, 18, 24, 27) 

Copper lodates — 1 Cu (103)2 2H2O , greenish- 
j blue pp by mixing cone NalOjAqand CuSO.Aq, 
salt with HgO lemains on warming S 33 cold, 
66 at 100° —2 3 Cu(I 03)2.3 Cu 0 2H2O , by action 
of HIOjAq on strongly heated CuO By dis- 
solving (1) in NHjAq the compound 
Cu(I03)2 4NH3 3HO 18 formed (18) 

Mercury lodaie Hg(IOj2 By warming 
freshly ppd HgO with HIOjAq, or adding 
HIO,Aq to Hg{NO,)2Aq or Hg(C HjOJaAq (not 
by adding HIO, to HgOy White powder, 
insol water (3) 

Potassium wdates — N ormaliodate KIO,. 
Prepared by dissolving I in KOHAq, evaporating 
to dryness, and dissolving out hi by alcohol 
S G 81 , also by passing Cl into I suspended in 
water, neutralising by KOHAq and evaporating 
Stas adds pts KCIO, to semi fluid KI in a 
crucible, dissolves, on coolmg, in hot water, and 
reorystallises the KIO, which separates (8, 16, 
17, 28) Crystallises in cubical forms S G ^ 

8 976 , KIOjAq S G 1*0741 at 19 6° oontaina 

9 08 KIO, to 100 water (13) S at 6° 6 3, at 

9 6° 6 7, at 14° 7 7. at 22 2° 9 2, at 46 8° 16 6, at 
69 2° 27 (8) Insol alcohol S G 81 Poisonous 
Decomposes, at higher temperature than KCIO, 
to KI and 0, without production of KIO,, 
heated with MnO, forms I, 0, and BLO (8, 24 
26) KIOjAq shaken with finely-divide^e givei 
KI (21) From solution m hot dilute H^SO^A^ 
rhombio crystals of 2KIO, HgO separate, whicli 
lose at 190° (6) 2he double aali 

KIO, KHSO, 18 obtained by heatmg KIO, ii 
large excess of dilute H2S04Aq, evaporating al 
26° until K^O, or;^8t6Uise8 ou(i and forthei 
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tryitollising tbe mother liquor (16) — 2 Di- i 
lodate or aoid lodate KHip« (or ^0 2I2O5 H3O) 
Obtamed by half neutralising HIO,Aq by EOHAq ; 
also by acidifying £10,Aq by HOI and |,pg by 
alcohol , also by d jsolying ElO, in hot dilute 
HNO^q (6, 18, 26) Orystallises m three forms, 
one rhoknbio and two monoclmio (1^ 8 1 36 

at 15° (26^) Solution reacts acid Insol alco- 
hol Loses H,0 at 200*^ (6) Forms tk double 
$alt KHI,0((2K01, obtained by heating ElO, 
with dilute HClAq, or by adding to ICljAq less 
than enough EOHAq to saturate it (0 ratio 
KOH 2IOI3) and allowing to evaporate (16, 24, 26) 

3 Tri-iodate EH3I3O, (or E30 3IA2H.,0) 
Formed by adding a large excess of HIO,Aq to 
ElOjAq and evaporating , also by heating EIO, 
with large excess of dilute HjSO^Aq and evapo 
rating at 25° Large transparent trichnic crya 
tals, lose all H^O at 200° S 4 at 16° (6, 16, 
24,26) Berthelot (2) describes a basic lodate 
KIO3 EjO obtained by heating KI m 0 

Stiver lodate AglOj Formed by ppg 
AgKOgAq by HIOjAq or NalOjAq Crystallises 
from NH,Aq in monoolinic crystals S G 6 4 
Soluble without decomposition in dilute HNOjAq 
(4, 14, 16, 24, 28) 

Sodium wdate NalOj Prepared by satura 
ting 10 pts water holding 1 pt I in suspension, 
with Cl, neutralising by Na^CO,, again passing 
Cl, again neutralising by Na^CO, and passing Cl, 
and so on , finally the solution is evaporated 
to ^th its bulk and mixed while warm with half 
its volume of alcohol , the crystals which separate 
are pressed and washed with alcohol till free 
from NaCl (16) Crystallises at under 6° with 
2H2O, above 6° with H,0, at 70° crystals of 
NalO, form , hydrates with 8, 6 and 8 H^O are 
also described (6, 18, 24) S 2 62 at 0°, 33 9 at 
100° (13) Loses O and I when heated (15) 
According to Rammelsberg (24), a compound of 
Nal with Na^Oj (6NaI NajOJ remains on heating 
KalOj With cone HClAq, Cl is evolved, and a 
compound of HIO, and NaCl remains (6) 
Double salts with Nal are obtained by eva- 
porating mixtures of NalO^Aq with NalAq , 
Nal NalO, 8H,0, Nal NalO, lOH^O, and 
8Nal 2Nal03 20^0 are described (6, 16, 19, 24) 
The existence of acid lodates is denied (6, 32, 
«/ 18, 22, 26) 

Besides the foregoing lodates, the follow* 
Ing have been prepared — Cd(IO,)3 (24) , 
Co(I03)2 ^2^ 8-“^ Co(IO,)2 GHjO (4, 24) , various 
Fe lodates (1, 6, 24), Pb(IO,)2 (23, 24), 
Mg(I03),4H20 (6, 16, 18), Ni(I0,)jH30 and 
Ni(I03),6H20 (4, 24). 81(103)3 (24), 
Zn(I03)2 2H20 lodates of Al, Bi, Ce, Cr, Hi, 
Au, La, la, Mn, Sr, Sn, U, Y, and Zn also seem 
to exist, but they have not been fully investi- 
gated 

Pbriodio acid and Periodates —The only 
aoid which has been isolated is H^IO., but 
at least five distinct series of periodates are 
known The anhydride of penodic acid has not 
been obtained , when the acid is heated it loses 
HjO, O, and I, and lodio anhydnde, IjO^, re- 
mains, Bengieser in 1836 (A 17, 264) stated 
that by heating periodic acid to 160° it lost 
water of crystallise lOn, and that 0 comes off 
rapidly at 180° , but according to Bammelsberg 
{J pri-lOd, 278) and Langlois (/. pr. 66, 86) de- 
QOmpositioQ beging at 0. 180^. 


Penodio aoid was first prepared by Magnus 
a AmmermiUler (P 28, 514^ , they prepared it 
by reacting on AglO^ with cold water, whereby 
the Lcid went ;)nto solution and another Ag 
periodate, Ag J3O9 SH^O, remained 

Formatwrii -By the action of I on oono 
HC104Aq (Eammerer, P 138, 406, 410) 

Preparation — 1 Na^HglOf is prepared by 
saturating a hot solution of equal parts NaOH 
and NalO, with Cl, concentrating, and allowing 
to cool (Langlois, A Ch o4, 267) This process 
yields a mixture of Na^HjIO, and NaaH^IO, , the 
latter salt is more soluble and may be removed 
by long continued washing with cold water 
(Kimmins, G j 61, 367), out it is not necessary 
to do this in preparing H^IO, Tim Na salt is 
aissolved m water with audition of just enough 
HNO, to form a clear solution, aryd AgNO,Aq is 
added , a brown pp of AgHIO, is thus obtained 
(Eimmins, C J 61, 358 , former observers said 
that AgjIO, or Ag^HjIO^ is produced) The 
brown Ag salt is suspended in water, and shaken 
with Br , AgBr pptb , and H5IO, along with 
HBrOj goes into solution, the filtrate is eva 
porated to the crystallising point, whereby HPfO, 
IS decomposed, and is then placed over H^SO, in 
vacuo (Eammerer, P 138, 390) — 2 Ag HIO, 
prepared as described in 1 is dissolved in cone 
HNOaAq, and the solution is evaporated at 100°, 
orange red crystals of AglO, H^O separate, by 
treatment with cold water this salt decomposes 
to HjIOgAq, and Agjp, which may bo 
again converted into AglO, by solution m cono 
HNO,Aq and evaporation (Magnus a Ammer 
muller, P 28, 614) —3 Na^HJO, prepared as 
described m 1, and mixed with NajHjIO,, ib 
dissolved m as little dilute HNO,Aq as possible, 
Pb(NO,)^q 18 added, the pp of Pb penodato 
fPb,(10,)2, Eimmins) is digested with rather less 
dilute HjSO^Aq than sufiioes to decompose it all, 
and the liquid is filtered and evaporated (Ben 
gieser, A 17, 264) 

Properties — HjIO.crystallisesin transparent, 
colourless prisms, probably monoclinic(Iiammel8 
berg) M P 183° (iiammelsberg, J /ir 103, 278), 
130° (Langlois, J pr 6b, 36) , melting is accom 
panied by partial decomposition (Bengieser, A, 
17, 254, put the temperature of decompositioi 
at 180°) HjIO, does not lose weight at 100°, 
nor by keeping over H3SO. Very deliquescent ; 
fairly sol in alcohol , Blightly sol in ether. 
Thomsen {B 7,71, Th 2, 427) gives tlie follow- 
ing data for 8 G and expansion of H,103Aq — 


Ratio of 

8G of 

Expansion for ooch 

H.IO, H.O 

solution 

formula-weight of aoid 

H,IO, 20H3O 

14008 

69 77 

„ 40 „ 

12166 

59 30 

« BO „ 

1 1121 

69 99 

t» rt 

10670 

60 2 

„ 820 „ 

10288 

60 0 


The volume when aH^O is present Is 
pressed by the formula Vtt=lii + 6y6 The 
following thermal data are taken from Thomsen 
(Th 2, 166) —[H»,I,0«] -186,780, [H»IO-,Aq]«. 
— 1880, [I',0 ,Aq]*» 27,000 HJO^Aq exposed 
to air becomes yellow, and Bmelts strongly ol 
Sizone 

Bcaotumo — -HjIO^Aq reacts as an energetio 
ondiser, wil^ HCl it gives Cl and HIO, (M 

vith P and Bi it forms P^O, and Bi,0^ 
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EEmmorof, ) ; 0*H,Oj, OjHjO*, an*! many 
)ther C acids are oxid 3ed to CO, , SO^Aq, SE,, and 
QLl are also oxidised , with Zn, Hg, and Cu 
i forms ZnO, Fe,04, HgO, and r’u(IO,), respec 
dvely (Bengieser, I e ) 

PrmoDiTES Most of the pen dates are m 
Joluble in water , they are generally prepared 
from the Na or K salts by double decomposition 
from solutions acidibed with HNO, Many of 
them are decomposea by heat giving O and 
tnetallio iodides e g KIO4, AglO^ , others evolve 
0 and I, and leave either oxide, eg salts of 
Ni and Mg, or a mixture of oxide and iodide, 
5 g sails of Pb, Cu, Cd Hg salts give lodidnand 
Hg , NH, salts decompose explosively to I, N, O, 
and H^O Very mai v periodates are known , 
they may be divided into several classes , the 
following sche le presents the chief cl(»se8 and 
the chief salts m each class The nomenclature 
18 that adopted in Omchn Kraut’s Uandbuch 
>11 the acids except HJO^ are hypothetical, 
formulflB of baits are given here without water of 
cry Ualhsation — 


Baj(IOj2 IS obtained, and Ca(IO,), undergoes a 
similar reaction The salts obtained by double 
decomposition from alkali salts of the ortbo> 
series, c. of the dimeso- series, usually belong 
either to the ortho- or meso ' senes , thus the 
following salts are obtamea — 


starting from NaaH.lO, Starting from KJ«Oa 


CujHIO* 

FeH,IO. 

Pb,H,(IO«), 

Ag,H,IO. 

CdHIO. 

Ag,HIO, 


CuEIO, 

Pb,k4(IOJ, 

AgjHnIOg 

CdHIO. 

Ag,HIO. 


When a salt is obtained by ppn from aa 
acidified solution of an alkali salt, the seneS to 
which the ppd salt belongs is conditioned by the 
relative quantity of acid present, thus when 
AgKO, IS added to a solution of Na^H^lO,, 
or KIO„ acidified by a little HNO,* 
\g^HIOjis obtained , when more HNO, is present 
the pp IS AgjUjlO, , and when cone acid u pre« 


Pfwodates 


Onho-period(tfei 

pfHod/ttes 

fjtm^to-periodiiteM 
derived from 11,1,0, 
(SU,I0,-SH.0^H,I,0,) 

derived from 11,10, 

d< nved from H 10, 


(11,10 10,) 

BaJTOJ, 

Ba,(IO,), 

Ba 1,0, 

BcH lO, 

Cd,(IOJ, 

C(1J,0, 

Ca (10 

CdHIO, 

Ca,I 0, 

Cu^HlO, 

rb,(io,), 

Cu^A 

(10 J, 

N 1,(10,), 

PeHI 0, 

ieH.IO, 

K,IO, 

Mg 1 0, 

Hg.IO, 

Ag HIO* 

Ni^.O, 

Ag 10, 

br,(10J, 

K4LO, 

Ag H,IO, 

K,III 0, 

Ag IMO, 


Ag,I-0, 

Na 11,10, 


Na^ip, 

Na,HjlO, 


Sr I A 

Sr,(IO 


Zu lA 

Di prn Khtm 



dorire i fnirn H 1,0 


dm reel fr< ni ll,«l O,, 




Cdj,0„ 



Cu J 0„ 
Mg.I,0„ 


Agi,l40|, 


Ag,I (),J 

Zu,I ()„ 


Ueta-periodate» 
denvea from HIO* 
(H,I0,-2U,0*H10J 


Ba(IO,), 

Cd(IO,). 

Ca(IOJ, 


Agio, 


NalO, 

8r(IOJ, 


Tnme$(* periodaUt 
dprixtd frxim 


( bl I.IO, - 10H,O= 


Ba.I.O« 

Sr.1.0, 


The b(iu^ to winch a period ite belongs! 
seems to deptnd paitlv on the nature of the 
base, and to a largo extent on the conditions j 
of preparation By neutralising HJO^Vq by I 
NaOHAq Kammelsberg (P 134, 3G8, 4<)9) ob . 
tamed NalO* , by neutralising the same acid 
by various carbonates the following salts have 
b^n obtained ~ 

Oriho^ti^rin Ditm^io $etir» Mft<t Ih 

BeH,10g CaJ,0, CdilOJ, Mg,I,0„ 

Cu r i\ Mk(IOJ, Zn*I,0„ 

Mg 1,0, Sr(IO0, 

Zn,r,0, 1 

By passing Cl into a hot mixture of KIO, and. 
KOH, KIO,, KJ,0„ and K,HI,0, ate produced 
but the Na salts fc^irmed under simila/ conditions 
are Na,H,IO„ Na, 11,10,, Na4l,0„ and pe 
hapi NalO,. By beating Ba{10,), the salt 


gent the salt AgTO,!*! obtained Boiling salts of the 
ortho , meso , or dime seni s with HNO, Aq asm 
rule proiluces salts of the meta scries Aeid salts 
of the ortho series are changed to normal salts of 
the meso or dimeso- series by heating, and acid 
salts of tlie meso series are changed to normal 
salts of the dimeso series , thus Pb,H4(I0,), at 
276® gives Pb,(IO,), and H,0, and Ag,H10, gives 
AgJ.O, and H,0 at 300® Some of the periodates 
show very distinctly the difference between so 
called 'water of crystallisation’ and 'water of 
constitution ’ , thus Ag,HIO, (which might be 
written Ag^yi^O,,) and Ag4L0,H,0 (which also 
might bo written Ag4l,H,Oi4 quite different 
bodies, the change 2Ag^HI04« Ag4l,0, + H,0 
occurs at 300®, but Ag4l40„ £1,0 loses H,0 at 
1 10° , again Ag,H,IO, fwhich might be written 
Ag4l,H,0„) 18 a dark red pp , obtained by aiding 
AgNO, to Na,H,I0« m a alight excess of HNO,Aq, 
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whereas AgJjO, SHjO (which also might be 
written Ag^jHaO,,) forms light yellow crystals, 
and 18 obtained by treating AglO^H^O with 
water As a rule water of crystallisation is re* 
moved at 100^ \ hereas the temperature of 
acid salts must be raised to 270^-300° before 
change begins with evolution of water (For a 
comparison of the classes of periodates, v Kim- 
mms, C J 65, l62 ) Thomsen {Th 1, 244) has 
determined the heat of neutralisation by EOH of 
with the following results • — 


n 

[H»IO*Aq, n KOHAc^ 

dur 

1 

6,160 

21,440 

2 

26,690 

8,160 

8 

29,740 

2,300 

6 

82,040 


From these results Thomsen oonoludes that 
HJOa IS dibasic, but that basic salts are pro- 
duced when more than 2 KOH reacts To ex- 
plain the existence of many of the periodates, 
Thomsen prefers to double the formula of the 
acid and to represent it as normally tetrabasio, 
thus H 4 l 309 .dHs 0 • he classifies the chief penod- 
ates as follows — 

Normal salts 
SHjO 

Baste salts 

(1) R«AO,. 2H,0 ( 2 ) Ufi 

( 8 ) 

The existence of undoubted acid salts, salts 
in which the H is not combined with O m the 
form of HgO, militates against the classification 
of Thomsen The reaction of KOHAq with 
HjIO,Aq IS almost certainly a complex occur- 
rence 

In the followmg description of periodates 
only one or two salts in each senes are described 
in detail 

The following are the principal memoirs on 
penodates , they are referred to in the following 
paragraphs by numbers (1) Attcrberg, J 1873 
257 , (2) Bengieser, A 17, 260 , (3) Blomstrand, 
B 3, 317 , (4) Femlund, J 1867 165 , (5) 
Groth, P 134, 636 , (6) Kimmins, C J 61, 356 , 
66, 148 , (7) Langlois, J 1862 346 , (8) Lautsch, 
J pr 100, 66 , (9) Magnus a Ammermuller, P 
28, 614 , (10) Philipp, B 3, 4 , (11) Rammehberg, 
P 44,646 , 46, 169 , 62,416 , 90,12, 115,684, 
125,147, 184,368, 499, 137,306, (12) Ritter, 
Qm -K (6th ed ), 1 [2] 303 

Ortho-senes, salts derived from 
Barvumorthopenodate Bat( 104 ) 2 . Prepared 
by heating Ba(IO,)a in a current of dry air 
(Sigiura a Cross, O J 86 , 118), by passmg I 
vapour and dry air over heated BaO (S a 0 ) , 
by heating Bal, in a current of diy air so long 
as I is ^ven off (S a 0 ) Insol water , sol 
HKO,Aq , heated m H gives Bala and BaO 
Stiver orthopenodates — 1 iisIO, said to 
be ppd £8 a brown salt by addmg AgNO,Aq to a 
neutral solution of an alkaline penodate, also by 
shaking AgJaOs 3HaO with cold AgNO,Aq (11) , 
Kimmins (6) faileh to obtain this salt , sol in 
flNOjAq and in NH»Aq — 2 AggHjIO- dark 
red Iip by adding AgNO|Aq to Na^alO^Aq 
or in slight ezeess of HRO« ( 6 ) — 


8 AgjHjIOa, slate coloured pp by addmg 
AgNOjAq to Na^HsIO„Aq or KJ^O^Aq in presence 
of a fair amouiit of HNO, (0) 

oodium ' ojtlioper^odates Na^HjIOj and 
NajH^IO, , white granular pps , foimed bypassing 
Cl into a bo ing solution of equal weights of 
NalO, and NaOH , the second salt is less sola 
hie than the first, fioni which it may be sepa 
rated by long continued washing with small 
quantities of cold water (O) 

For descnptions of the other salts of this 
senes v (1) for Be salt, (6) for Cu and Fo salts, (8) 
for Hg salt, (11) for Ca, Sr, and Zn 8alt8,(for for 
muln of salts, v p 23) 

Meso series, salts derived from hypo 
thetical HjIOj 

Barium mesoperwuiie BaajlOjafiHjO By 
ppg the corresponding K salt by Ba2XO,Aq 
( 11 ) 

Potasstum mesopenodate K^IOj dH-P KiO^ 
13 prepared by saturating with Cl a hot cone 
solution of equal weights of KIO, and KOII, and 
repeatedly crystallising , the salt is dissolved in 
water and the solution is ppd by alcohol (11) 

Silver mesopenodate (acid salt) Ag HiO, 
A dark brown pp by ppg Nap, TO or K JP, in 
just enough dilute HNOaAq to form a solution 
( 6 ) 

For descnption of other salts of this senes 
(formulsB given on p 23), v (C) for salts of Pb 
and Ni, and (l^)for salts of Cd (crystallises with 
6H2O) and Sr 

Dimeso senes, salts derived from hypo 
thetical HJPo 

Bartum dimesoperiodate Ba^ip, Obtained 
by ppn from alkali periodates m presence of 
HNOj By neutralising TIjIOaAq by BaO Vq, a 
salt with 7Hp IS obtained, which loses 4Hp at 
100°, and on strongly heating goes to Ba 10^ 

(11. 7, 8) 

Ferric dxmesopenodate (acid salt) Id Tip, 
By ppg solution of NaoT(,IOj or Kjp, by 
FeCljAq and drying at 100° Boiling with 
dilute HNOjAq does not change this salt (6) 

Potassium dvmesopenodaU s § and 

KjHiPg Both salts are obtained by passing Cl 
into KIO3 mixed with KOII Vq (6) If equal 
weights of the KIO, and KOH arc used, and the 
KIO4 which separates is removed by filtration, 
the filtrate on concentration gives K,ip, , if this 
filtrate is exactly neutralised by HNO, the ilt 
KJPb 3Hp (v also 11) crystallises out without 
concentration , if excess of HNO3 is u ed, 
KjHip, 18 obtained A solution of I 10, to 
which KOH IS added is said to give triclmic rrys 
tals of KJp, OHjO on concentration (5, 9) 
K jp, 18 soluble in KOHAq , S 10 3 cold water , 
solution has alkaline reaction , Cl led into boil 
mg KJPjAq produces KIO,, with I, KI and 
KIO, are produced strongly heated leaves 
2KI K,0 (11) 

i Stiver dtmesopertodate Agjp# 3Hp Light 
I yellow crystals, obtained by treating AglO* II^O 
I with cold water (0, 9) Heated to 100° for 12 
j hours claret coloured crystals of AgpO* Hparo 
! formed , and when the temperature is raised to 
130° and kept there for many hours a chocolate 
j coloured powder, AgJjOp, remains (^ When 
Agjp. is treated with NHp/ q, AgJPn is pro 
ituced (11) ^ 

For desoriptiont of othsr salts of this lorioi 
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(fOnnulce given on p 38^ v (2) for laH of On 
(crystalliBes with 7 pnd 9 H,0^, (6) for salts of 
Ni and Zn, (7) for Sr salt (orystaliises with 
3R.p), (8) and (9) for Na salt ^o-ystallises with 
8H,0), and (11) for salts of Cd (crystallises with 
9a, 0), Cu (with CHoO), Mg (with 1^ and 16 H,0) 
Mota series, salts derived from hypo 
thetioal HIO4 

Feme metapcr%o(lote ¥(i(10^)^ Bright yel 
low, produced by boilinof FeHI,0, for some time 
with cone HNO,A.q (b) 

Potn^num metapertodaU KIO, Prepared by 
saturatiug with Cl a boiling cono solution of 
equal parts KIO, and XOH, cooling, and crys 
tallising repeatedly from water (6, 7, 9, 11) 

S 35 cold wn er,almo ^ iqsol KOHAq KIO^Aq 
shows acid reaction At 300^ forms KIO„ de 
( ompo'ied by I at 160° Reduced m solution by 
kl to KIO, and 1, which is then oxidised to 
KIO, (8. 9. 10) 

Silver vietapenodate AglO, By dissolving 
or Na,H 10, or K ,1,0, in cono HNO^Aq 
and adding AgNO, , also by treating Ag,H,IO„ 
Ag,H IO„ or Ag,I,0, wiUi cone HNO,Aq and 
evaporating on steam bath Orange coloured 
crystals Ci^stals are AglO, H,0 , heated to 
IdO”* for 6 houis AglO, remains as a bright yel- 
low po\vdcr (0) Decomposed by water giving 
Ag,I,0, 3H,0 (11) 

For descriptions of other salt® of this series 
(formulas guen on p 2^) v (11) lor salts of Ba, 
Cd, Ca, and Sr (crystallises with 6H,0), (6), (7), 
(‘^), (9), and (11) for salt of Na (crystallises w ith 
J and 8 H,0) 

Di senes , salts derived from hypothetical 
11, 1, 0,1 

Cadmium diperiodate Cd,I,0,, SUjO By 
ppg a slightly acidihod solution of NalO, by a 
‘^oiuble Cd salt (11) 

S liter dipencdate Ag,I,0,| By treatmg 
AgJ^O, with NHjAq (8, 11) 

lor descriptions of the other salts of this 
stries (forinulte gnen on p 23) t (11) for silt ' 
of Cu (cry st’xllises with H C and TH^O), (11) for 
salt of Mg (with 6 and 9 H 0), (11) for salt of 
Hg (cf 8), (7) for salt of Zn {cf 11) 

Diraeso di and Tri meso senes, salts 
derived from hypothetical and H„I,03, 

respectively , v (8) uid (11) 

Iodine, phosphides of, better called Phos 
phortis vodidi <f , v Phosphorus 

Iodine, selenides of, better called Selenion 
iodides, V Sflfmon 

Iodine, silicides of, better called Silicon 
loduies^ V Silicon 

Iodine, sulphides of, better called Sulphur 
iodides , v Sulphur 

Iodine, tellurides of, better called Tellurium 
iodides , V Trlluwum M M P M 

lODO ACETIC ACID 0^10, 

OEyCO,H Mol w 186 [82®]. 

Fomnaiion —1 By digesting bromo acetic 
ether with KI and alcohol, for imout two hours 
in the dark, distilling off the resulting iodo- 
aoetio ether and decomposing it with baryta- 
water (Perkm a Duppa, P AT [4J 18, 64) —2 
By boiling A03O with iodine and lodio acid 
(Sohdtzeuberger, pr 107, 108) By the 
oxidation of iodo-aoetie lUdehyao (Ohauiard,^ 
A Ch [6] 16, 162) 


Properties —Tnmeirio plates, decomposed 
by heat 

Reactions — 1 Moist silver oxide yields gly- 
collic acid -2 Resolved by HI, even m the 
cold, into acetic acid and liOe iodine (Eekold, 
C J 17, 207) 

Salts The NH, and E salts are very 
soluble, crystalline, and non deliquescent— 
BaA', crystalline, m sol water, ppd from 
aqueous solution by alcohol — PbA', prisms 
In solution it easily splits up into Pbl, and gly- 
collic aoid 

Methyl ether 'Slek* (170°) Pungent liquid 
(Aronstem a Kramps, B 14, 604) 

Ethyl ether EtA' (180°) From bromo- 
acetic ether, El, and alcohol (P a D ) Also 
from chloro acetic acid, El, and alcohol (96 p 0 ) 
by heating on the water bath in the dark Easily 
obtained by heating chloro acetic ether with 
Cal^ 3Jaq at 76° (bpindler, A 231, 272) Pungent 
heavy oil Decomposed by EtI at 230° giving 
a< etic ether and ethykne iodide (Aronstem a 
Kramps, B 13, 489, 14, 604) With Me^S it 
forms MeS CHj CO^H and, finally, S(CHyCOjH)j. 

Chloro ethyl ether 

Cl CH, CH, 0 CO CH I S G A& 1 954 From 
chloio ethyl chloro acetate by gently heating 
with an alcoholic solution of Nal (Henry, G B 
97, 1 308) Veiy pungent oil Turns brown m 
dav light 

Propyl ether PrV (198°) SG 11679 
Fiom propjl chloro aeet it e and alcoholic Nal 
(Henry, C R 100, 114) Pungent o«l 

Amide CH I CO NH,. [158°] Formed from 
methyl lodo acetate and alcoholic NH, (Henry) 
Also from chloro acetamide and alcobolio O, 
by standing a few davs m the cold (Menschutkin 
a lermolajtff, Z lb71, 5) Small needles or 

pricins 

kttrile CH,! CN lodo acetomtnle (187°) 
SG ** 2 107 liom chloro acetomtrile and 
alcoholic Nal (He nr>, C R 103,413) Colour- 
lesb, \<ry pungent oil, which becomes brown 
in daylight V sol alcohol and ether Slightly 
decomposed on distillation, with liberation of 
some iodine and HCy AgOAo forms 
CH (OAc) CN 

Di lodo acetic acid CHI.CO,H Formed by 
heating di bromo acetic ether with El, converting 
the ^e'^ultlng di lodo acetic ether into a Ca salt 
wdh milk of lime, anti adding HCl (Perjun a. 
Duppa, 0 J 13,1) Cr) stalline sulphur yellow 
compound, volatile in tlio cold, si sol water 
Docs not blister the hkm Tho E and Na salts 
are deliquescent — BaA', trimetnc crystals, 
giving off lodme when heated — CaA , silky 
yellow needle*! — PbA', crystalline pp — AgA' 
yellow crystalline powder 

Ethyl ether EtA' Formed by treating 
di chloro acetic ether witli Cal,3jaq at 76° 
JSpindler, A 231, 273) Formed also by adding 
iodine to a solution of diazo acetic ether m ether 
(CuriiuB, J pr [2] 38, 433) Oil, volatile with 
steam , reddens on exposure to air 

Amtdfl CHIjCONH, [202°] Fonnod by 
the action 0! iodine upon a cold alcohoho solu- 
tion of diazo aoetamide (Curtius, B I8, 1286) 
Formed also by the action of cono NH,Aq upon 
di-iodo-aoetio ether Greemsh-white pnsma 
(from hot water) , v si soL water. Very stable 
towards aeids and tfikaUs* 
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lODO ACETIC ALDEHYDE CH^I CHO S G 
U8U 

Formation — 1 By boiling an aqueous solution 
of ohloro acetic aldehyde with KI, allowing to 
stand for 12 houis, and then extracting with 
ether f Glinsky, Z [2J 4, 618) —2 By the oxida 
tion of a solution of iodine in alcohol 

Preparation —By mixing lodme (60g ), lodio 
aoid (20 g ), aldehyde (30 c o ) and water (60 o c ) 
and leaving the closed flask to stand for about a 
week (m summer) Water {500 oo) is then 
added, when the lodo acetic aldehyde separates 
as an oil (Ohautard, A Ch [6] 16, 145 , C li 
102, 118, C 2^ 64, 87, c/ W P Bloxam a E 
F Herroun, C N 63, 301 , 64, 133) 

Properties — Limpid colourless oil, unm 
flammable Blackens rapidly when exposed to 
light Its vapour is excessively irritating 
Cannot be distilled even in vaAio Decomposes 
at 80° Miscible with alcohol, ether, chloroform, 
and CS, SI sol water Forms a crystalline 
hydrate Forms a crystalline compound with 
NaHSO, 

Beactums — 1 Dilute aqueous KOH forms 
iodoform Cone KOHAq resinihes it ~2 Am 
monta either aqueous or alcohoho forms ammo 
mum iodide and various bases, eg oxytualdine 
(02H3)2N O^^OH — 3 Chlorine and bromine at 
ordinary temperatures displace iodine giving 
ohloro and bromo acetic aldehydes and resins j 
4 All mineral acids decompose lodo acetic j 
aldehyde — 5 Beducing agents (Na amalgam, ' 
Zn and HCl) remove the iodine — 6 Oxidation ' 
with IiiNU, jnelds CHjI CO^H [82°] —7 NaOP^t ' 
and KOEt^eld only resinous matters — 8 Silicr ' 
acetate yields acetic ether (74®) —9 AgCN gi\os 
CH,(CN) CO H — 10 AgSCN similarly gives 
CHj(SCN) COH — 11 The amines form crystal j 
line bases with elimination of water Thus ‘ 
aniline gives CH^I CH(NH C«H,)„ and p tolu 
idine gives CH I CH (NH C,H, CH,)^ 

Tri.iodo acetic aldehyde Cl^, CHO lodal 
(above 200°) From chloral or bromal and HI 
(Bertrand, J 1881, 588) 

lODO-ACETO ACETIC ETHEK 
CHjCOCHICO^t SG 17063 From 
cupno aceto acetic ether and iodine in ether 
(Sohonbrodt, A 253, 178) Yellowish oil , v 
sol ether Begins to decompose at 25® AgCl 
gives chloro aceto acetic ether AgCy gives di 
oxy-terephthalic ether dihydnde AgNO^ forms 


Forpiation — 1 From acetone (48 g ), water 
(1000 g ), and ICl, (96 g ) a* 68° As soon as re- 
action begins the liquid is cooled The oil that 
separates is exposed to the air till crystals sepa- 
rate (eight weeks) , these are recrystallised from 
alcohol —2 "^rom OH^Cl CO CH^Cl and aqueous 
KI 

Properties — White needles Violently attacks 
the mucous membrane Decomposed when 
heated Not very soluble in chloroform, CSj, or 
alcohol Sol benzene, v sol ether and acetone 
Cannot bo distilled undecomposed 

Reactions— 1 Silver chloride gives solid 
CH 01 CO CH Cl [43®] — 2 Decomposed by cold 
KOH, and by boiling K^COj —3 Not converted 
into acrolein or acrylic »' ^id by AgjO, AgCy, or 
HgO — 4 Hg^L^ forms acetone, lodc acetone, HI, 
and acetic acid, but no acroleir — 6 Zinc and 
acetic acid reduce it to act tone 
p lODO ACETOPHENONE 
[1 4 JC H,I CO CHa [79®J Obtained by diazotismg 
p amido acetophenone, and heating the diazo- 
I chloride with excess of HI (KJingel,B 18, 2692) 
White flat needles or plates Easily sol alcohol 
and ether, and to a certain extent in hot - ater 
By CrOj it is easily oxidised to p lodo benzoic 
acid [2bb°] 

lODO-ACETOTHlENONE « Ioi>o thikntl 

MPXnVI KETOVE 

lODO ACETYLENE HC Cl p-ormed by pass- 
ing a current of steam through a solution of 
barium lodopropargylate (C I C O ) Ba (Booyer, 
B 18,2271) Crystalline solid Sol water Vola 
tile with steam Very poisonous It gives a 
purple red pp with ammoniacal Cu;Cl,, which 
13 soon converted by an excess of the copper 
solution into cojiper acetylene and cuprous iodide 
It soon polymcii'.es on keeping 

Di lodo acetylene IC Cl [78°] Formed by 
the action of iodine upon acetylene silver By 
treatment with an excess of ammoniacal Cu^Cl, 
it IS converted into copper acetyhne and cuprous 
iodide It readily polymerises (Baeyer, B 18, 
2275) 

Di lodo diacetylene IC C C Cl ^[101°] Co 
lourless crystals Odour resembling iodoform 
Pormed by the action of a solution of iodine in 
aqueous KI upon silver diacctvlene By treat 
ment with an excess of ammoniacal Cu^Cl^ it 
yields copper diacetylene and cuprous loilide 
It explodes violently on heating, with a brilliant 


mtro aceto acetic ether Heduced silver gives di | 
acetyl-fumaric ether Sodmm aceto acetic ether 
in benzene forms di acetyl succinic ether 

lODO ACETONE C,H,IO ic CH3 CO CH^ 

S O. ^ 2 17 P’ormed by the action of KI on 
ohloro-aoetone (Glutz a E Fischer, J pr [2] 4, 
52) Prepared by mixing acetone (200 cc) 
with iodine (100 g ) and iodic acid (10 g ), and, 
after a week, boiling for three hours, adding 
water (600 c c ), drying the separated oil over 
CaClf, and distilling in vacuo m the dark (De 
Clermont a Chautard, G R 100, 746) Very 
pungent oil Not inflammable Decomposes 
slowly }p snnhght, but more rapidly when heated 
Beduceti Fehhng^s solution Mineral acids con 
vert it into CH,! CO CH,! Silver chloride forma, 
chloro acetone LOAc gives CH, CO OH, OAc 
Di lodo-acetone C,H,I,0 le CH,ICOCH,I 
r62°3 (M Simpson, pr 102, 880, O Ydlker, 
A 192,90). 


red flash It soon polymerises on keeping 
(Baeyer, B 18, 2276) 

lODO ACETYLENE CARBOXYLIC ACID 

lODO PIIOPIOLIC ACID 

lODO ACIDS V lODO COMPOUNDS 

lODO ACRYLIC ACID C^iU CO,H Large, 
colourless, four sided prisms [65°] , or plates 
[140°] Easily soluble in water, alcohol, and 
ether Formed by the addition of HI to propiolio 
acid (Bandrowski, B 16, 2703, Stolz, B 19, 
542) The Pb and Ag salts are white crystalline 

Di lodo-a«rylio«cid CHI Cl CO,H [100°], 
Formed by treating propioUc acid with an ethereal 
solution of hodme (Homolka a Stolz, B 18, 
2284) Colourless pnsms. or long needles Vola 
tile with steam Easily soluble m alcohol, other, 
and hot water 

c flDliodo-aoryUoaoidljOOHCOJH (138°]. 
Formed by addition of HI to lodo propiolio eoi4 
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rO|OOOJ9 (Homolka a Stolz, B 18, 2284) 
Prisms Easily soluMe in alcohol and ether, 
tolerably in hot water, very sparingly in ocM 
Hot volatile with steam 

Trl-iodo^tcryllo acid CI,CIOOaH [?07°] 
Formed by the action of an etherea^ solution of 
lodme upon lodo-propiolic acid Cl C CO^H (Ho 
molka a Stolz, B IB, 2286) Large colourless 
pnsms Easily soluble m alcohol and ether, 
insoluble m cold water 

lODO-DI ALLYL'ACBTIC ACID G,H„IO, i e 
CI(0,Hj)j COgH lodo octinoic acid From 
C(6H)(C,H 1, CO^ and fuming HIAq (Schat 
sky, J B 17, 78) Crystals , insol water, v jlol 
alcohol and other Easily decomposes 

lODO ALL^ ALCO.^OL C.H J OH [160°] 
Produced by the action of aqueous NajCOjon di 
lodo propyl alco ol (Hiibner a Lellmann, B 16, 
460) Needles Highly volatile with steam 
Insol water, sol alcohol, chloroform, and HOAc 
No* attacked by Ac^O 

lODO ALLYLENE C,H,I i e CH, C Cl (?) 
(98®) S G 1 7 From silver allylene and iodine 
in ^Aq (Li^bermann, A 135, 270) Pungent 
oil Almost insol alcohol With zme and IlCl 
it gives off allylene Combines with iodine 
(I mol ) 

lodo allylene CH,I C CH Propargyl todtde 
^116°) S (t - 2 0177 Prom propargvl bromide 
and alcoholic Nal (Henry, B 17, 1112) Liquid 
V e sol alcohol and ether, m sol ooiling water 
Readily combines with iodine, forming colourless 
needles of CHICICHjI [41^j Combines with 
mercury 

tOBO ALLTLEHS lOBIBE v Tbi •lono PRo- 

FYLEVS 

TBI-IOBO-ALLYL ETHYL OXIDE C,H 1,0 

CL^ Cl CHj OEt From the hilv< r deri\ ative 
of propargyl ethyl oxide and uKline in<thtieal 
solution (Liebermann, A 115, 2'^">) Oil 

DI lODO ALLYL IODIDE t; Iri iodo pro 

PTLENE 

TETEA-IODO-DI-ALLYL PHOSPHITE 

(CHI Cl CH,0)^(0H) [49°] From propargjl 

alcohol, iodine, and red phosphorus (Henr> , li 
8, 398 , 17, 1133} Long slender needles (from 
alcohol) Very pungent 

lODO-AMIDO-BENZOIC ACID CH,INO. le 
CAI(NHj)C 02H [3 2or6 1] [1 17°J Formed by 

r^uoing lodo nitro benzoic acid [2 dissolved 
m glacial acetic acid (Grothe, J pr [2] 18, 32()) 
Dark brown crystals V sol water By further 
reduction it forms o amido benzoic acid [143°] — 
HA'HCl-BaA'jaq 

lodo a|nido-benzoio acid CJI,I(NH 3 )CO^H 
[8 6or2 1] [209°] From lodo nitro benzoic 

acid [174®] Needles, si so! water May be 
reduced to o-amido benzoic acid — CaA',2aq — 
SfAV-BaAV 

Di-iodoom amido bentolo acid 
OAIi(NHJCO^ Formed, together with 
N,(0,H,I,CO,H),, by treating an alcoholic sold 
lion of m amido benzoic acid [173®] with iodine 
and merouno oxide (Be^odikt, B 8, ^84) The 
molds are separated by fractional ppn of tbeir 
alooholio solution by lead acetate Long needles 
Decomposed by heat Insol water, v sol alcohol, 
ether, aqueous acids, Alkalis, and — KA' 

long silky needles, obtained by mixmg alooholio 
•ol^oas ol the Arid and XOH. 


f! 

Di-iodo^) amido-benzoio arid 

OAI*(NHj CO,H [above 300®] Obtained by 
dissolving p amido benzoic acid m dilute HCl 
and passing in the vapour qt ICl (2 mols) 
(Michael a Norton, Am 1, 264) Tables Insol 
water, alcohol, and HOAc , sol nitro-be izene 
Dois not combine with acids — NaA'Saq long 
white needles, sol hot wat^'r, — BaA's^^ 
needles, sol hot water — AgA' 

DI IODO-;? AMIDO PHENOL 
C,HJ2(NH2)0H [222°] Formed by reducing 
the corresponding nitlro phenol with SnCl^ and 
HCl (R Seifert, J pr [2] 28, 437) Needles 
(from alcohol) or plates (from MeOH) With 
HCl and bleaching powder it gives di-iodo quinone 
chlonmide {q v) With H bO^ and K^Crp, 
gives di lodo quinone (q v ) — B'HCl Decomposed 
% water 

IODO AMIDO THYMOL 

CJIIMePr(OH)(NH ) [6 5 2 1 4] From the oxim 
of iodo thymoquinone by reduction with SnCl, 
(Kehrmann, J pr [2] 39, 392) Its stanno 
chloride forms large colourless prisms 

IODO AMIDO.TOLDENE SULFHONIC ACID 
C.a,MeI(NH^ SO,H [1 4 2 6] Formed from the 
corresponding nitro toluidine sulphonic acid by 
diazotisation and treatment of the product with 
cone ill\q at H5® (Foth, A 230,308) Slender 
silk) needles (from water) V si sol cold 
water 

IODO AMYL ALCOHOL C,H„IO? Amylene 
glycol vodhydnn Formed by shaking amylene 
with iodine, water, and HgO (Lippmann, Z 1867, 
17 , 4 Suppl 5, 124) Heavy oil, decomposed 
by dibtillation 

IODO AMYLIDEKE ANILINE 

C,HsI CH NC^Hj Formed by heating iodo iso 
valeiic aldehyde with aniline (Chautard, A Ch 
[6] 16, 168) Yellow prismatic needles or rect 
angular tables Decomposed by heat V sol 
alcohol, sol watei and ether , v si sol benzene 
and chloroform With HCl it forma an uncrys- 
iallisable salt 

o IODO ANILINE C.H^IN t< C,HJ(NH,) 
[1 2] Mol w 219 [56 5®] Formed by heating 

at 100® a mixture of o iodo nitro benzene (25 
pis ) w ith ferrous sulphate \250 pis ) and a mo 
derate exeess of dilute ammonia The product 
m extracted with ether, the extiact distilled with 
Ktepm, the pro<luct di‘i«!olvcd in dilute HjSO„ 
freed from iodo nitro benzene by shaking with 
ether, ppd by ammonia and the iodo anihne 
again distilled with steam (Korner a Wender, 
it 17, 48b) Long silky needles, with an odour 
resembling pyridine SI sol hot water, v sol 
other solvents Exhibits an alkahne reaction. 
Turns brown on exposure to air and light De- 
composes when heated, evolving iodine Iodine 
converts it into di-iodo aniline [96®] 

Salts — B'HClaq small pnsms or cubes, 
turning opaque on exposure, with loss of water 
of cr> 8 taUisation — ^B',(H 3 S 04 L silky needles, 
m sol water —Nitrate small (our sided tables. 

Acetyl der%vat%v6 O.HJ NHAo [110®] 
Prisms or hexagonal tables , m sol hot water, 
v» sol alcohol 

m-Iodo-MiiUne C,H,I(NH^ [] 3] [37°] 

Eormed by reducing m iodo nitro -benzefw 
IGness, Z 1866, 218) Silvery plates 

Acetyl <2ertvuUuaG«H«I(NHAo) [119 6®] 
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Glistening needles; more stable than the o-iso* 
meride (Kdmer a Wender, G 17, 486) 

jp-Iodo.aniline 0;a,I(NH^ [1 4] [63°] 

Formed by reducing p lodo-nitro-benzene [172®] 
(Griess, G J 20, 85) Formed also by adding 
lodint (Spts ) to aniline (2 pts ) and mixing the 
solution with aqueous HCl (S G 1 11) when^ji- 
iodo anilme hy Iroohloride is ppd (Hofmann, A \ 
67, 64) Prisms or needles , heavier than water ! 
Has no action on htmus SI sol cold water • 
V sol other solvents Bromine converts it into 
tn>bromo-anilme — B'HCl thin laminsa or 
needles (from hot water) . si sol cold water, 
almost insol HOlAq , sol alcohol, insol ether — 
B'^aPtOl, orange pp —B' jH,C 204 long needles, 
si sol water and alcohol, insol ether —B'jHjS 04 

Acetyl dertvative 04 H 4 l(NHAo) [188®] 

S (alcohol of 95 p G ) 6 4 at 20 5® Small glisten- 
ing tables or trimetrio prisms (K a W ) Formed 
by dissolving acetanilide in glacial acetic acid, 
and passing in vapour of iodine chlonde, the 
yield being 85 p c (Michael a Norton, Am 1, 
255) 

Benzoyl dertvattve [180°] 

Long needles (Hubner, B 10, 1717) An iso 
meride [ 210 ®] is formed from benzaniUde and 
ICy 

Di iodo anUxne O^HANHa [4 2 1] [96®] 
Formed by the action of iodine on phenylated 
‘white precipitate’ NHPhHgCl (Rudolph, B 
11, 78) Formed also by passing ICl (2 mols ) 

mto ation of anihne m HOAo (Michael a 

Norton, Am 1, 255 , B 11, 109) Needles SI 
sol boilingwaterandligroin, y sol ether, chloro- 
form, OS,, acetic ether, and hot alcohol Volatile 
with steam It is slightly basic, but its hydro- 
chloride 18 decomposed by cold water — B^HOI : 
long white needles, decomposed at 50°. — 
B^aH^PtOl..— B'HNO, -B',(H,S04)2 

Benzoyl derivative C.HjJ^HBz [181°] 
Slender needles (Rudolph) 

Tri - iodo - anihne C 4 H 2 l,(NH 2 ) [6 4 2 1] 
[185 5®] Prepared by the action of ICl (3 mols ) 
on a solution of aniline m HGlAq (Michael a 
Norton, Am 1, 255) Long white needles , sol 
CS, and acetic ether , insol water 

lODO-AHISIG ACIB v Methyl derivative of 
Iodo oxy-bxmzoio acid 

lODO-BENZENE O^L Phenyl iodide 
Mol w 204 (188°) SG g 18606, ^18380 

(Young, C J 55, 486) . § 1 8578 , V 1 8403, ^ 
1 8321 S y 130 55 (R Sohifl, B 19, 564) 
/ 4 d «1 6189 (Seubort, B 22 , 2520). 

Formation — 1 By treating phenol with 
iodine and phosphorus The yield is bad 
(Wilhamson a Scrugham, O J 13, 244) —2 By 
the action of ICl on sodium benzoate (SchUtzen- 
berger, 0. B 52, 963) —3 By heating benzene 
for some time with lodio acid (Peltzer, A 186, 
194) — 4 By the action of HI on diazobenzene 
salts (Gness, J 1666, 447) — 5 By heating 
benzene (20 g ) with iodine (15 g ) and lodio acid 
(10 g ; at 220® (Kekul 6 , A 137, 157) —6 From 
Wzene, iodine and FeOla (Lothar Meyer, A 
281, 196) — 7 the action of excess of lodiLs 

on phenyl hydrazine (£ v Meyer, J»pr, [2] 86, 

PreparaHon —By allowing chloride of iodine 
to drop slowly into a large excess of beniene 


containing a small quantity of aluminium 
chloride (Gre^e, C B 9€ , 40) 

( Properties — Colourless oil, insol water 
Solidifies whun cooled by sohd CO,. Easily 
reduced by sodium amalgam to benzene Aque- 
ous HIAq at 250® reduces it to benzene Not 
affected by sohd EOH at 250®, nor by alcoholic 
KOH or NH, (KekiJ6) 

Beactums —1 H,SO at 100® forms a mix- 
ture of lodo-benzene ^ulphomc acid, di iodo- 
benzene, and benzene sulphomo acid, m propor- 
tions varying with proportions of materials 
employed, strength of the acid, temperature, 
anu duration of the exneriment (Neumann, A» 
241, 47) — 2 Sitvermtrate does not act below 
135®, but between 140® ^ ad 150® f reaction takes 
place forming tn-mtro phenol, Agl, and metallic 
silver (Geuther, A 245, 99) — 8 By heating with 
aluminium chloride there is formed ben^'eno, 
di-iodo benzenes, HCl, and lodme (Dumreicher, 
B 15, 1868) 

Bichloride Formed by passing 

chlorine into hqmd lodobenzene Formed also 
bypassmg ohlorme into a solution lodobeuzene 
(6 g ) in chloroform (15 g ) (Willgerodt, J pr [2] 
83, 154) Begms to decompose at 80®, and at 
120® it is all broken up mto Cl, and C^HjI It 
may be kept in glass bottles, but if placed over 
HjBO, it gives off chlonne It is decomposed by 
solution in alcohol, but it may be crystallised 
from chloroform as yellow needles It dissolves 
m benzene, glacial acetic acid, light petroleum, 
OS, and ether As a reagent it displaces lodint 
by chlorine, tummg KI, Pbl,, Ac , into KCJ 
PbCl„ Ac , with separation of iodine May 
therefore be used as a tost for iodides It also 
converts alcoholic iodides {e g McI) into ohlor 
ides It IS hardly attackea by cold aqueous 
NH, or NaOH 

0 Di iodo beniene O.HJ, [1 2] [27®] (287®) 
Preparation — Iodo anihne (lOg^is dibbolvod 
in hot water (70 g ) containing jH,S 04 S )» 
ENO, (4 5 g ) dissolved in a little water is added, 
and then an excess of solution of El in aqueous 
HI (8 G 11) After standing a few hours the 
oil that has separated is washed with KOHAq 
and distilled with steam (Edrner a Wender, O 
17, 486 , c/ EOrner, G 4, 305) Long prisms 
or hexagonal tables Volatile with steaiii bl 
sol water, sol alcohol 

m Di iodo beniene 0,H4l, [1 8] [40®] (K ) , 

[37°] (R ) (285°) From m iodo anihne by 

displacing N]l^ by I (Edrnor) Also from di 
iodo anilme by elimmation of NH, ^Rudolph) 
Tnmetno tables (from ether-alcohol) 

p- Di-iodo- beniene O^H,!, [141 [127°] 

(E^ol4), [129®] (E5mer) A product of the 
action of iodine chlonde on NaOBz (SchUtzen- 
berger) and of lodme and lodio acid on benzene 
(Eekuld) Formed also from p lodo-anihne by 
the diazo- reaction (Eekul6, Z 1866, 688). 
Nacreous lammss Readily sul limed 

Tri-iodo-bensene 04 H,I ,[1 2 4] Mol w 456. 
[76®]. A product of the action of iodine and 
lodio acid on benzene (Vekul^). Small needles 
May be sublimed 

XODO-BSKZBirX.AZOZT. GOMPOimDS 
AcOZT- QOMPOUlfDB. 

lODOxBSirZEHX o-8BLPHOirXO AGIO 


O.H4LSO.H[l:3] From o^unido-bensene sul- 
pnonie add by the diaao- moUoii (Bahlmann, dU 
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186, $26)>-KA*aq: orystalft. iL toL water — 
BaA^ . needles, si soL cola, y sol hot, water 
(fhZorttie bO^Ol [5P] Thick pnsins 
(from ether) 

Amids O.H,I.SO,NH^ [170'^. White la. 
mmsB, al sol water 

lodo-bensene p snlphonlo acid 0,H J SO,H 
[1 4] From lodo benzene ^nd fuming 
(Kdrner a Patemo, O 2, 448) Formed also £rom 
amido benzene p sulphdnio acid by displacing 
NH, by I through the Miazo- reaction (Lenz, 
B 10, 1135) Deliquetcent needles — 
minute needles — KA* needles — CaAV — BaA', . 
minute plates, si sol water —PbA',. t 

Chloride [87®] Lamm» 

Amide O.HJ [183®]. Orystalline 

powder, si soPwater, v ao alcohol 

o lODO-BENZOIC ACID C,H J CXl^H C167<n 
Formation — 1 From o amido benzoic acfd 
by the diazo reaction (Gness, C d 24, 702) — 

2 By oxidising o lodo toluene with dilute HNO, 
(Kekul^, B 7, 1007) — 3 From m lodo nitro 
benzene and alooholio KCy at 200® (Richter, B 
4, 654) 

Properties — Long needles, may be readily 
sublimed SI sol hot water, v e sol ether and 
alcohol Gives salicylic acid when fused with 
potash 

Salts — CaA',2aq — BaA', 6aq 
m lodo benzoic acid C,H J CO^ [187®] 

Formation — 1 From m amide bcn/oic acid 
by the diazo reaction (Gnesa, A 113, 334 , 117, j 
1 , Cunze a Hiibner, A 135, 108 , Grothe, ' 
J pr 18, 324) —2 By heating benzoic acid 
(I pt ) with KIO, (2 pts ) and dilute H^SO, 
(Pcltzer, A 136, 201) ~3 By oxidising o lodo 
toluene with chromic acid mixture (Komer, Z 
[2] 5, 637) — 4 By heating dry silver benzoate 
with iodine at 160®-180® (Bimbaum a lieinherz, 
B 15,456) 

Proper/ ici - Needles, si sol water, v sol 
alcohol May be sublimed Gives p oxy benzoic 
acid on oxidation Ammonia forms amido ben 
ZOIC acid 

Salts — NaA'aq — MgA',4aq — CaA'^iaq 
scales — CaAj nodules —BaA'j 4aq needles, 
sol aloohoL — MgA',4aq 
Ethyl ether YAK! Oil 
B'ltrife C,H,I ON [41®] From m-amido 
benzonitnle by the diazo reaction Needles 
p lodo-bensoio acid C^,I CO^H [2G()°J 
(Beran, B 18, 137, Klingel, B 18, 2693) 
Formed by oxidation with chromic acid mixture 
from p 1C lo-tolucne (Kdmer, Z [2] 5, 327), from 
p iodo*phenyl acetic acid (Jackson a Mabcry, 
Am 2, 253), or from p lodo acetophenone (Kim. 
gel) Nacreous scales (from alcohol) Nearly 
msol boiling water Converted by potash fusion 
into p oxy benzoic acid 

Salt8(01a88ner, B 8,562) — NaA'Aaq oo- 
hmrless needles, V sol water — KA' — -BaA',lJaq. 
long trimetno plates — CaA', aq — SrV, aq 
nacreous lammss, — ZnA',4aq oul^s 

Methyl ether MoAf [114®] Long needles 
Oohmidt a Schulte, A. 207. 888) 

Ethyl ether EiM ^ Oil 
o IODO.BSHZOIO ALDEHYDE OA^CHO 
[87®] Formed from o.nitro omnamio acid by 
successive oonversiop mto amido., dmso*, and 
todo cmnanuo acid, and oxidation oF the latter 
inth KMnO« (Stuart, C. 68, 140). 


ji-Iodo-hensoio aldehyde O-HJ OHO. [73®]. 
Needles (Jackson a. White, B 11, 1042 , P Am A 
16, 269) 

p.I0D3.BENZYL ALCOHOL C,HJCH,OH 
(72®] Prepared by heating p- ado benzyl brom- 
ide with NaOAo and aqueous NH, at ^160® 
Foiled also by heating p lodo benzyl bromide 
witn water for a long time (Jackson, P Am A 
13,202, Jackson a Mabery,Aw 2,251, B 11, 
56) Silky scales (from alcohol or C&^) or long 
needles (from water) SI sol cold water, v sol 
alcohol, ether, benzene, and CS, 

0 lODO-BENZYLAMINE C H,IN le 
(2 1] C,H,I CBL, NH^ From o lodo benzyl brom 
ide and alcoholic NH, (Mabery a Robinson, 
Am 4, 103) Liquid Absorbs COj from the 
air — B'jH^PtCl, minute yellow prisms 

p lodo benzylamme [4 1] C<H«I CH.^ NH^ 
Formed by heating p lodo benzyl bromide with 
alcoholic NHj at 120^ (Jackson a Mabery, Am 
2, 257) Oil Absorbs CO^ from the air forming 
a carbonate [11 3®] — B'HCl slender white needles 
[240®], sol water and alcohol, sL soL ether — 
B'^PtCl, 

Di-p-iodo-di benzyl amine (C^HJ CH2),NH 
[76®] Formed, together with tri p lodo tri 
benzylamme, by boilmg p lodo benzyl bromide 
with alcoholic NH, (Jackson a Mabeiy, Am 
2,256, B 11,58, P Am A 13, 209) White 
needles , insol w stcr, v sol hot alcohol, ether, 
benzene, and CS 

Salts - B'liCl thick white plates, soL CS 
and HOAc, si sol alcohol and benzene — B'HBr 
thick pearly prisms, msol water, si soi ai6ohol 
sol ether, benzene, and CSi —B'j^PtCL minute 
yellow needles, almost msol water ana alcohol 
—B'ACO, [113®] CrysUlline 

Tn-p lodo-tn-benzyl-anuno (C«H,I CB[,),N 
[116®] Formed as above (J a. M ) White 
needles (from ether) , v si sol hot alcohol, n 
sol ether, benzene, and CS. — B'^H^PtCl* yellow 
needles, nearly msol water and alcohol 

oIODO BENZYL BROMIDE C,HJ CH^Br 
[53®] Prepared by dropping bromine mto o 
lodo toluene heated to 190®-200® (Mabery a 
Robinson, Am 4, 102 , P Am A 17, 103) 
Thick flattened prisms (from ligroin) , v sol 
ether, hot alcohol, benzene, CS , and chloroform, 
msol water Its vapour is very pungent Gives 

0 loilo benzoio acid on oxidation with dilute 
HNO, 

p lodo besiyl bromide C^HJ CHjBr [79®] 
Prepared by heating p lodo toluene in bromme 
vapour at 115'’- 150® (Jackson, Atu 1,93) Straw 
coloured needles, somewhat pungent Insol 
water and cold alcohol, sol hot alcohol, y sol 
ether Hardly attacked by CrO, 

lODO-BSNZYL CYANIDE v NitmU of Iodo- 

raBNYL>4CBTIO JiOrD 

0 lODO BENZYLIDENE.MALONIO ACID 
C,;a:,IO,teCJHACHC(CO;a), [204®] Formed 
by heating equal weights of malomo acid and 
lodo benzoio ^dehyde for several hours at 100® 
with half ^eir weight of HOAc (Stuart, 0 J 
63, 142) Decomposed on meltmg mto COg and 
q-iodo cinnamic acid 
* a.I0D0.BENZYL.]IAL0Ni: ETHER 
O^j CH,,OI(CO,Et),. From sodium benzyl 

1 malomo ether andio^e (BischoS a. Hausdd.^er, 
A. 2d9i 110). Oil* Decomposes on hydrolysis 



so 
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into benzoio aldehyde, aloohol, acetic acid, and 
COa 

j).IODO BENZYL STJLPHOCYANIDE 
C«H4l SOy [40°J Formed bv boilii g p lodo- 
benzyl bromide < ^ith an alconolio solution of 
potassium sulphocyanide (Jackson, P Am A 
18, 207 , B 11, 58) Long white plates (from 
alcohol) M sol hot alcohol, v sol ether, 
benzene, CSj, and HOAc 

lODO BETOKCIN 0«HIMe(0H)^ [93°] 

Formed by the action of PbO and I (2 pts ) on 
an ethereal solution (50 pts ) of betorcm (1 pt ) 
Crystallised from light petroleum (Stenhouso a 
Groves, C J 37, 404) V sol ether, CS^, and 
benzene 

lOBO BBOHO- V Bbomo iodo- 
lOBO BUTANE v Butyl iodides 
Bi iodo butane x e 

CH, CHI CHj CHjI (116° in vacuo) S G 2 201 
From the corresponding di oxy butane and HI 
(Wurtz, Bl [2] 41, 362) 

p lODO-ISOBUTYL BENZENE C«H JC^H,)! 
(256° cor ) Formed by the action of HI on the 
diazo compound from p amido phenyl butane 
(Pahl, B 17, 1232) Colourless oil By HNO, 
it IS oxidised ton lodo benzoic acid 

lOBO BUTYLENE C^H^I Grotyl iodide 
J182°) From tri oxy butane (butenyl glycerm), 
iodine, and phosphorus (Liebcn a Zeisel, M 1, 
836) Pungent liquid Combines with mercury 
forming an unstable crystalline compound 
lODO-ISOBUTYL TOLUENE 
0.H,(CH,)(04H,)I [13 6] [c 36°] (264°) 

Fornieu oy diazotismg amido tolyl isobutane 
and treating the product with HI (Effront, B 
17,2325) Long white needles V sol alcohol 
and ether On oxidation with HNO, at 200° it 
gives nitro tolyl isobutync acid 

a IODO n BUTYBIC ACID C^H.IO, %e 
CH, CH, CHI CO^H [110°] (Fittig, B 9, 1194) 
From a crotonio acid and fuming HI at 100° 
(Hemilian, A 174, 324 , v infia) Monoclinio 
crystals (Haushofer, Z K 6, 135) 

Ethyl ether EtA' (191°) Formed by 
boiling o bromo butyric ether with alcoholic KI 
(Hell, B 6, 29) 

jB lodo-butyno acid CH, CHI CH. CO^H 
Formed, in small quantity, in the preparation of 
the preceding Liquid 

According to Michael and Freer {J pr [2] 40, 
95) HI unites with solid crotonic acid forming, 
contrary to the statement of Hemilian, only 
B lodo-butync acid, of low melting point The 
same acid is formed from liquid orotomc acid 
and HI Boiling water converts it into B oxy- 
butyric acid Hot NaOHAq gives solid crotonic 
acid 

7.Iodo.butyric acid CHJL OH* OH*.CO*H 
[43 °] From the lactone of y oxy butyric acid 
and HI (Henry, C B 102, 868 , A Saytzeff, B 
14, 2826) Colourless plates, which become yellow 
m sunlight SI sol warm water (difference from 
B isomeride), ▼. soL methyl alcohol, ether, and 
CS*. 

mthyl ether MeA' (199®) S G ^ 1 666 
Oil, with pleasant odour 

lodo-isobutyrio acid (OH,), 01 00,H (?1 
[86°] From me«haoryho acid and fuming HI at 
0° (Fittig a Paul, A. 188, 58 , 200, 67) Tables 
(fiom OS,) ox large prisma (from eono. HlAq) 
81 . lol. water. 


Bi iodo iBobutyrio acid OiH^IgO, [197® ]. 
Formed by treating tri oxy isobutyrio acid 
with HI and P and extracting the product with 
etuer (E Fischer a Tafel, B 22, 108) Long 
needles, v e sol alcohol and ether 
lOBO ISOBUTYBIC ALDEHYDE 



Preparation — By treating isobutyrio aide 
hyde (22 5 c o ) dissolved m 40 o o of alcohol, 
with iodine (25 g 1 and lodio acid (10 g ) It is 
very difficult to ootain pure, IJOg of the crude 
body yielding not more than 1 g sufficiently pure 
fo" analysis Reduced silver removes the excess 
of iodine with the ^cast loss of substance 
(Chautard, A Ch [6] 16. 160) 

Properties — Hei liquid, colourless when 
pure Its vapour is, hke its homologues, ex 
ceedingly irritating It is completely decom 
posed at 100°, and cannot be distilled e\ jn %n 
vacuo Forms a crystalline compound with 
NaHSO, Is rapidly rosmified by solutions of 
alkalis or mineral acids Combines with aniline, 
with elimination of water, giving a di amine 
Ag(C*H,0*) at 100° yields isobutyl acetater(114'^) 
AgCN and AgSCN yield the correspondmg cyano 
and sulphocyano derivatives 
IODO CAMPHOB v Camphob 
IODO CAPBOIC ACID v Iodo uexoic acid 
lOBO-CAPBYL-BENZENE v Iodo oottl- 

BENZENE 

IODO OABBOSTYBH v Iodo oxy-quinoline 
IODO CHELIBONIC ACID v Cuelidonic 
acid 

IODO CHBY8IN v CHRYsm 
0 IODO CINNAMIC ACID %e 

C^HJ CH CH CO,H [214°] (G a H ) , [207°] 
(S ) Formed by boiling o diazo cinnamic acid 
with aqueous HI (Gabriel a Herzberg, B K 
2037) Formed also by heating o iodo benzyl 
idene malonic acid to its melting point (Btuart, 
O J 53, 142) Crystals (from dilute alcohol) 
w- Iodo - cmnamic acid C„HJ 0,H, CO3H 
[182°] Formed by boiling m diazo cinnamic 
acid with HI (^G a H ) Sol benzene, petro 
leum ether, ana hot alcohol, si sol water 
p Iodo - cinnamic acid C,H J C,H3 CO*H 
[c 255°] Formed by boiling p dia/o cinnamic 
acid with HI (Gabriel a Herzberg, B 16, 
2040) Crystalline mass 

IODO CODEINE v Codeine 
IODO • COMPOUNDS Organic compounds 
oontaimng iodine attached to carbon 

Formation — 1 Unlike chlorine an ' bromine, 
iodine 18 not capable of directly displacing hy 
drogen, inasmuch as the HI produced would 
cause a reverse reaction But if lodio acid, mer 
, curie oxide, or some other substance capable of 
removing HI be present, the substitution may 
take place (Kekull, A 131, 281) In the case of 
aniline, the free HI combines with excess of am 
1 hne and thus iodo aniline may be formed Mer- 
! curio oxide will not induce the lodation of fatty 
I compounds, but is especially useful in the case 
of phenols and oxy acids (Weselskpr, A 174, 99). 
The operation is performed m boiling aloohoho 
solution, and an intermediate body appears to be 
merounoiodate(Lippmann,B 7,1778) AromaHc 
hydrocaibons may be lodated by heating with 
iodine and dry FeOl, (L MeveXt A 281, 195) — 

1 2 By the action of HI onhymzylio eon^ondsn 
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JPhe alkyl iodides may be, prepared in tl^is way 1 
by the action o( or, better, p£ lodino and | 
phosphorus, on the correspondin’g alcohols at 
100® The polyhydnt, alcohols gi»/e rise, m this 
way, to secondary alkyl iodides, the lodinp dis 
placing hydrogen attached to a •penultimate 
atom of carbon thus glycerin gives isopiopyl 
iodide Iodides of atid radyjles are formed by 
the action of iodide of jiho'^phorus on the dry 
alkaline salts (Canours, A 101,111) — i By the 
onion of HI with un atnrated compounds This 
combination tikis pi ice moic readily than in 
the case of HCl and UBr The iodine attaches 
itself to thiftone of the mvolved atoms of car»on 
that is combined with the smaller amount of hy 
drogen, e g QH, CIl + HI CH, CHI CH, ; 
4 From aromatic amido fcoAipounds by thedia/o 
reaction This may be pei formed by heating the 
diazo compounds ith HI \q, or ith aqueous KI, 
e g C,H, N, SO,H + KI - C JI I + N j 4 KUSO, 
Al^o by Sandmevor b reaction which consihts in 
boiling the dia/o compound with cuprous iodide, 
t' Diazo coMioiNos —5 By gradually adding 
HNOj to a hot solution of the amine m HIAq 
(Losamtsch, B 18, 5*1) — (> By displacing Cl 
or Br by I by treatn eut with a metallic iodide 
The elements K, Mg, Ca, Sr Ba Al, Mn, and 
Co prefer chlorine and bromine to iodine and 
hence theiodides of thesemf ! ils when heated with 
chloro or bromo eornpouiids produce lodo com 
pounds (KShnlcm, A 223, l‘)4) vlhus propjl 
chloride is converlMl into propel iodide by Cal , 
Srl^, MnIj, and Colj, while it is hut slightly 
affected by NiL andl el , is not affected by hnij, 
and IS wholly decompo'-( d by I he comer 

Sion of Ixn/yl chlornle into ben/>l iodide is par 
tially effected by Bal^ at 15*-, b\ Znl^ at 10^, 
by Cdl, at 100", and by Pbl, at ICO'’ On the 
other hand isobutyl chloride is not converted into 
iodide at 70® by Bal^, by Znl or by Cdl^ , wlii’o 
Cdlj at 135® decomposes it '1 ho sub^'titulion of 
Cl in chloro acetic acid bv I is pai tly effected b\ 
Cdl-^ or TII at 100®, and m ly be ( ffi < ted by Ba-^I 
or Znl, at 100® (Brix 1 225,160) Potassium 
iodide 18 a very convenient reag< nt for the 
purpose (Perfin a Duppa, A 112, 125) but 
cannot be always depended upon , for though it 
displaces 01 by I m the case of epichlorhydrin, 
chloro lactic acid, dichlorhydrin, and mono and 
di chloro acetone, it does not act on di chlorinated 
ether, and it decomposes chloral into chloroform 
and CO, Calcium iodide Cal, S^aq is also 
an excellent reagent for converting chloro and 
bromo compounds into the corresponding lodo- 
derivativcs (Spiiidlcr, A 231 ‘257) Thus it con 
verts CH,C1 CH^l^r into ethylene iodide, and 
CH, CHCIBr into OH, CHI, , but it fails with 
CH,C1 CHCl,, with CHC1,.CHCI,. with CCl, CHC1„ 
with C,Cl„ with chloro benzene, and with chloral 
Dry Cal, requires a higher temperature (120®) 
before it reacts, and this decomposes many ol 
the lodo compc\ mds that should be formed — 
7 Iodine chloride also acts as an lodaiing sub- 
stance, especially upon aromatic amines Thus 
it converts aniline (disq9lved in HOi^o) into di- 
iodo amlme (when 2 mols ICl are used) and 
tn-iodo-aniline (when 3 mols ICl are used) It 
eonverts acetanilide into aoetyl p-iodo aniline, 
m nitro aniline into 4i »odo m nitro-afilline, p* 
nitro aniline ohteffy into lodo-p-mtro'aniline, 
and p-tolnidme into di‘iodo-|>-toli^dine : bat it 


does not act on acetyl p tolnidme (B 11, 107) — 

8 By heating chloro- compounds with fuming 
HIAq (Lieben, 1868,712) —9 Nitrogen iodide, 
acting on dilute alcoholic solutions of the potas- 
sium derivatives of phenols, f^rms lodo phenols 
and ammonia (Willgerodt, J pr [2] 37, 4<Ai6) 
^Reactions — 1 The displacement of iodine by 
chlorine or bromine may be effected by heating 
with the chloride or bromide of Hg, Cu, Ag, Sn, 
Pb, As, or Sb {v Chloro compounds and Bbomo 
compounds) — 2 Chloriiie and bromine displace 
iodine directly — 3 Sodium ficquently removes 
iodine w ith ease, e g 2C^HjI + Na, = C,H„ 4- 2NaI 
In like manner (by what is known asFittig’s re 
action) CfH^l + C,H,1 4- Na, = C,Hj CJH, + 2NaI 
4 Water readily decomposes tertiary alkyl 
iodides, forming HI and a tertiary alcohol 
Methyl and ethyl alcohol at 100® act m like 
manner, forming a tertiary alcohol and Mel or 
I tl — 5 Sihcr obtained by reduction sometimes 
removes iodine e q 2CH^I CH, CO,H + Ag, 
j «2\gl4-CO,HCU,CH,CH CH,CO,H 
! Some aromatic lodo compounds can take np 
chloiine, e q Phi gives PhlCl, (Willgerodt, J pr 
[2] 33, 154), C,H,BrI gives C«H,BrICl„ while 
C^HjBr,! gives C^H^BrjICI,, and C,H4(NO,)I gives 
C^H^CNO )IC1, C,H,(NO )J has no action 
lODO m CBESOL C.HgMeliOH) [1 x 3] Oil 
Formed by adding iodine to a solution of m- 
cresol in ammonia and alcohol (Willgerodt a 
Kornbliim, J pr {2> 39, ‘289) 

lodo p cresol C,H,M€l OH [1 3 4] Formed 
by the action of dry iodine on sodiuvi-fCoCresol 
suspended in CS (Schall a Dralle, B if, 2533) 
Liquid Volatile with steam 

Methyl ether C,H,MeI(OMe) (238®) , oil 
Di lodo o cresol CJl MeI,{OH) [13 4 2] 
[70'^j I'ormed by the action of iodide of nitrogen 
upon the sodium compound of o-cresol (Will 
gtrodt J pr 2] 37, 144 39, 289) 

Acetyl deritaiive C,H^MeI,(OAc) [56®] 
Tables 

Picrate, [204°] Yellow crystalline aggre- 
gates 

Di lodo m cresol C,H*MeI,(OH) [76®] 
lormed to,^ttlui with lodo m cresol (W a K) 
Long neetllci*, sol u^^ual men<itrua. 

Di lodo p cresol C,H,MeI, OH [1 3 5 4] [61®] 
Foimed together with the preceding (Schall a. 
Dialle, B 17, 2534) White tables Easilj 
soltiblo in alcohol, sparingly in water and ligroin. 
Volatile with steam 

Aciivl dcri uafive CgH MeI,(OAc) . [62®], 
white tables 

' Bcnxoyl dtfivattve C*H,Mel3(OBz) 
[130 \ gliNttniug vvhitt pri'^nis 
, E thy let her C,\UMel,{Ohi) [77®] White 
solid «ol organic solvents (Willgerodt a Korn 
bluin. /pr [2] 39, 289) 

lODO CRESOL SULPHONIC ACID 
C,H MeItOH)SO,H [3 1 2 5] [155®] Formed 

togethei with an isomende, by the action o! 
iodine on the potassium salt of o cresol sulphonio 
aCid (Kehrmann, J pr [‘2J 37, 338) Colourless 
plates (containing 8aq) Converted by aitno 
acid into dinitro cresol [86®] Chromic acid 
forms lodo toluqninone [115®j 

Salts - A'K hne needles — A'xBaiaq 
Di-iodo in cresol solpbonlo acid 
'•0,HMeI,(OH)(SOja)[3 6 2 14] [70®] Brora 

potMUOm tn otosol gulphonoto by treatraent Witb 
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iodine (Kohnnann, / [2] 89, 892) Small 

needles Oxidised by OrO, to di-iodo-toluqumone 
IODO.i^ CUMENE 0,H2lMes[l 2 4 5] lodo- 
trirmethyl-benzene [87®] (258°) I ormed by 

decomposing cumene diazopipendide with 
HIAq (SGI 73) (Wallaoh a Heusler, A 243, 
233) Formed also from cumidme by dia ’o 
tising and her ting the product, dissolved m 
H^SO^ with KI (Kurzel, B 22, 1686) Scales 
Treatment with H S04 forms two isomeric di 
lodo \ff cumene sulphonic acids cumene sul 
phomo acid and lodo ^ cumene sulphonic acid 
One of the di lodo ^ cumenes melts at 74®, the 
other IS an oil 

lODO CUMENE SULPHONIC ACID 
OcHlMesSOgH Formed as above Scales, m 
Bol water 

Salts — NaA'aq plates — BaA' aq needles 
lODO CYANETHINE v Oyanlthive 
lODO ETHANE v Ethyl iodide 
Di'io do-ethane v Ethylene iodide and 
Ethylidene iodide 

Tn-iodo-ethane t e CH , Cl, [95®] 

Formed by the action of aluminium iodide upon 
OH3 CCI3 (De Boissieu, Bl [2] 19, 16) Yellow 
octahedra V e sol CS , benzene, and ether , 
V sol petroleum ether, m sol alcohol Smells 
faintly of iodoform 

lODO-ETHYL ALCOHOL v OLYCOLiodht/dnn 
/3.IODO ETHYL AMINE CH,I CH NH^ 
Hydriodide B'HI [194°] From vinyl- 
amme and cone HIAq (Gabriel, B 21, 1049) 
Tnmf* * crystals (from hot alcohol) V sol 
water When treated with KOH it gives a liquid, 
ioluble in water, with a disagreeable odour 
Picrate B'C,H,(N0j30H Jaq [c 105®] 
(hydrated) , [131®] (anhydrous) Short compact 
yellow pnsms 

Di-iodo ethyl-amine EtNI, v Ethyl di-wdo 
amine, vol 11 p 474 

«a DI lODO ETHYL BENZENE 0^1, te 
Cgll* CHI CH2I Styrene di iodide From styre ne 
and a concentrated solution of iodine m KIAq 
(Berihelot, Bl 6, 295, 7,277) Crystals , v sol 
ether Eapidly decomposes into iodine and 
metastyrene 

lODO - ETHYLENE le CHICHI 

Vinyl iodide (56®) S G s 2 08 Formed by 
distillmg ethylene iodide With cone alcoholic 
potash, the receiver being kept very cool, and 
the distillate finally mixed with water (Regnf'ult, 
A 16, 69 , E Kopp, C B 18, 871) Also from 
ethylidene iodide (Gustavson,i5 7,731) Formed 
also by the union of HI with acetylene (Beithelot, 
A 132,122, Semenoff, ^ 1865,725) Oil, v sol 
alcohol and ether, with alliaceous odour 

Di - iodo - ethylene O^H^I, te CHICHI 
Acetylene di wdide [73®] (192® cor ) S G 

*4 3 302 Formed by passing acetylene over 
lodme moistened with alcohol (Sabanejefl, A 
178, 109 , 216, 275 , Plimpton, C J 41, 392) 
Elastic needles (from alcohol) It appears to be 
accompamed by a small quantity of a liquid 
isomende S G *4 2 942 With alcoholic AgNO, 
it f oi^s long needles of a compound O^H AgN 0„ 

which is decomposed by HCl, giving off acetylene 
Tetra - lodo r ethylene 01, CIj Di carbo t- 
te^a^iodide [c 166°] Prisms Formed by the 
action of a solution of lodme in aqueous E| 
upon the cuprous compound of potassium pro- 
pargylate. Formed also by the action ol the 


iodine solution upon '‘cetylene copper fllcmolla 
a Stolz,B 18,2283) 

lODO-ETHYLIDENE DI-ETHYL DI SUL- 
PHONE CH3 0I(S02Et)2 [109°] From ethyl 

idene di ethyl di sulphone by boiling with iodine 
(Fromm, A 263, 146) Needles 

IODO - DI . ETHYL OXIDE C^HJO le 
CH^I CH2 OEt (155®) S G ^ 1 692 V D 6 91 
(obs and calc ) Formed by heating ethylene 
iodide with alcohol at 75° (Baumstark, B 7, 
1172) Formed also from the mono ethyl deii 
vative of glycol by treatment wiih iodide of phos 
phorus (Demole, B 9, 746) Pungent oil, not 
decomposed by water \lcohohc potash attacks 
it energetically, yielding CH CH OEt ( 15°), and 
CH2(OEt) CH2(OEt) (1^"") “ Boling with re 
duced silver does noi atti ct it 

I0D0.()8)-ETHYL-THI0PHE\E 
04H2(02H )IS Oil Formed by the action of 
iodine upon ($) ethyl thiophene m presence of 
HgO (Bon/, B 18, 551) 

lODO-FLUOBO-BENZENE v Fluoro IODO 

BENZENE 

IODOFORM CHIj Tn iodo methane Mol 
w 394 [119®] SG 2 

Depression of freezing ynint of benzene by 
iodoform Raoult, A Gh [6] 2, 88 , Patorno, B 
22, 465 

Fomiation — 1 By heating alcohol with 
iodine and caustic or c vrbonatt d alkali (Sc rullas 
A Ch [2] 2c, 114) Iodoform is formed in like 
manner by the action of iodine and potash on 
aldehyde, acetone, lactic acid, and many other 
substances (c/ vol 1 p 96) — 2 From chloro 
form and HI (Baeyer, B 5,1091) 1 By heat 

mg chloroform with Cal, at 75° (Spindler, 
231, 263) —4 Together with carbainic ether, by 
the action of iodine on sodium carbamic ether 
(Mulder, BTC 7,331) 

Br&paration — 1 Alcohol containing about 
20 po aldehyde is mixed with ten tunes its 
weight of aqueous NaOH, iodine is added, and 
the mixture stirred from time to tune The 
iodoform quickly separates m the cold (Giintlu r, 
Ar Ph [3] 26, 373) —2 To prepare iodoform K 
Bother {Ph [3] 4, 693) heats 32 pts iodine, 12 
potassium carbonate, 16 alcohol of 9 1 per c( nt 
and 80 water, till the mixture becomes colour 
less , then decants the clear liquid, collects the 
separated crystals of iodoform, and mixes the 
filtered liquid with 16 to 24 pts hydiochlonc 
acid and 2 to 3 pts potassium dichromate The 
liquid 18 then neutralised with potassium car 
bonate, and 32 pts more of that salt i*ro added, 
together With 6 pts iodine and 16 alcohol The 
reaction having been completed at the heat of 
the water bath, the product is treated as above, 
whereby a fresh quantity of iodoform is ob 
tamed — 3 By the action of excess of sodium 
hypochlorite on an aqueous solution of acetone 
6 pts ), potassium iodide (50 pts ), and NaOH 
2 pts ) (Suillot a Raynaud, Bl [3] 1, 3) 

Properties — Hexagonal yellow tables , a c = 
1 9015 (Raramelsberg a Kokscharoff, C 0 1857, 
524, cf Dogiel, 27 Pete^sb Acad Dull 20,337) 
Above its meltmg-pomt it partly decomposes, 
giving off iodine and HI Has a peculiar per 
Bistent odour Volatile with steam Insol water, 
acids, and alkalis, y so' alcohol, ether, and 
fixed and volatile oils An alcoholic solution of 
iodoform it decomposed under the mfiuenoe of 
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light. The decomposition ^s accelerated dry 
oxalic acid , lodme end methylene iodide are 
produced (Mulder, i? T 0 7,818, cf Humbc'^t, 

J Ph [8] 29, 852) Does not m tho least hinder 
the putrefaction of pancreas at 85'’ (Boillat, ^ pr 
188, 808) 

Detectum — An alcohoho solution of iodo- 
form warmed with aqueous KOH and a little 
phenol forms a red substance, which dissolves m 
dilute alcohol, giving it a crimson colour (Lust- 
garten, M 8, 717). 

Reactions —1 Heated m a sealed tube at 
160'’, either alone or with iodine, it yields 
methylene iodide and brown products (Hofmann, 
O J 13, 65) — 2 Bromine gives bromoform 
(L&scher, B 2^,410), ut an excess of Br at 
high temperatures forms CBii^ —3 Distilled with 
HgCl, it yields (Schlagdenhauffen, J Ph 

[3] 29 247) — 4 Mercuric ox^ forms CO, formic 
acid, Hgl^, and water — 5 BoiUng aqueous KOH 
forms a little potassium formate — 6 Boilmg 
alcoholic potash forms methylene iodide (Brun 
ing, A 104, 187 , Butlerow, C R 47, 595) — 7 
NaOEt forms methylene iodide, Nal, aldehyde, 
aoryhc acid, and CH, CH(OEt) CO,H (Butlerow, 
A 107, 110 , 114, 204 . 118, 325) —8 K^SO, 
forms GH,(SO,K), (Strecker, A 148, 90) —9 By 
the copper zmc couple iodoform may be reduced 
to methane (Gladstone a Tribe, G J 28, 508) — 
10 Unites with PEt, forming (Hof 

mann, Pr 10, 189) — 11 PCIj formt chloroform 
12 When made into a paste with moist finely- 
divided silver, acetylene is at once given off A 
mixture of ppd silver and copper is even more 
effective (Cazeneuve, (7 R 97, 1371)— 13 Sifter 
nitrate acts readily at ordinary temperatures, 
forming Agl, nitric acid, and CO, so that by ! 
mtrating the liberated acid an estimation of the i 
quantity of iodoform present may be formed 
(Greshoff, R T C 1, H*2) —14 Iodoform ex 
posed to direct sunlight is completely oxidised 
by air, forming CO;, iodine, and water (Daccomo, 
O 16, 247) — 15 Mercuric acetate is reduced by 
iodoform to mercurous acetate, CO* being evolved 
It does not reduce mercuric nitrate (although 
chloral forms, in this case, mercurous chloride) 
f Cotton, J Ph [6] 16, 481) —16 Isobutyl alcohol | 
(200 g ) mixed with sodium (20 g ) and iodoform 
ilOOg) gives a violent reaction, the products , 
being formic acid,isobutyric acid, pentenoic acid, 
GMe* CH COjH [70°], isobutyl oxy isobutyrio 
acid 04 H *0 CMe, CO;H, a lactone of an oxy 
ootoic acid, isobutylene, methyl isobutyl oxide, 
methylene li isobutyl oxide,a com pound 
and other bodies (Gorboff a Kessler, J R 1887, 
428) 

lODO-IUMAKIO ACIDO*HI(CO*H)*. lodo^ 
mdUio acid [184'’] Formed by oissolving 
acetylene di carboxylic acid in strong aqueous 
^ (Baudrowski, B 15, 2697) Fme glistening 
crystals Very soluble in water, alcohol, and 
ether 

Salts — A"HK small sparingly soluble 
crystals — A'’Ag* crystalline pp — A'Tb 2aq 
crystalline pp 

lODO-HEKBSCOIO AOID Cj,H*,IO, ts 
OH,IOH,(CHJ,CO*H [24®]. From hen- 
deeenoio acid and HI (Ph Brunner, B 19, 2224) 
Crystalline , 

lOBOHXPTOIO AXBBHTBS 
9.0 2 81 Formed by treating heptoic 

Veil. in. 


(csnanthio) aldehyde (75 g ) diluted with alcohol 
(100 0 c ) with iodine (50 g j and lodio acid (20 g ) 
The crude product is punned by treatment with 
reduced silver The yield is very bad (Chautard, 
A Ch [6] 16, 170) Very unstable liquid with 
imtating odour Decomposed by heat Easily 
dec imposed by KOH, NaOH, ammonia, and 
mineral acids 

Reactions —1 Nitric acid gives heptoic alde- 
hyde and heptoic acid — 2 Silver acetate forms 
octyl acetate (208®) — 3 By heating lodo heptoic 
aldehyde (120 g ) dissolved in alcohol with silver 
cyanide (67 g ) there is formed C,H,jCy CHO 
(177°) 8 G ^ 913 This is a colourless hquid 
which reduces Fehling*s solution and ammonia- 
cal AgNO, but does not form crystalline com- 
pounds with aniline or phenyl hydrazme — 4 
Silver sulphocyanide forms the corresponding 
sulphocyano heptoic aldehyde — 5 Heating with 
aniline forms C,H„I(NHC^HJ- 
I lODO HEPTYLENE C H„I i e 
Pr CH* Cl CHMe or Pr CH Cl CH*Me (140®- 
150®) From heptinene (g v ) and HI (Moms, 
C / 41, 179) 

lOBO HEXANE v Hfxtl iodide 
Di lodo hexane C,H„I* i e 
CH, CHI CH, CH*.CHI CH* Hexylene iodide 
8 G 8 2 024 Formed by heating di allyl m a 
sealed tube for 5 hours with excess of cone 
HIAq at 100° (Wurtz, A Ch [4] 3, 129) , or better, 
by passing gaseous HI into strongly cooled diallyl 
(^rokin,/ pr [2] 23, 18) Oil , gives off lodme 
when heated With sodium it gives hex”’''”* and 
hexenyl iodide Alcoholic potash forms diallyl 
8ilver acetate forms hexylene acetate C,H„(OAc)„ 
whence baryta forms di oxy hexane 

Tetra lodo hexane C,H,„I* [above 100®] 
From diallyl and iodine (Berthelot a. De Luca, 
A 100,363) 

TETEA lODO-HEXINENE v Tetra iodide of 
Ddpeoparotl 

lOBO-HEXOIC ACIB C,H„IO, Formed by 
mixing hydrosorbic acid with cone HIAq at 0° 
(Fittig, A 200, 44) Oil, turning yellow on ex 
posure to light May be reduced by sodium 
amalgam to n hexoic acid 
lODO HEXYLENE C,H„I 
CH* CH CH, CH* CHI CH, Hexenyl iodide 
Diallyl hydrotodide (165®) SG a 1497 
Formed, together with di lodo hexane, by ^e 
action of HI on diallyl (Wurtz, A Ch [4] 8, 
155) Formed also by the action of alcohoho 
potash or of an alloy of tin and sodium on di 
lodo hexane CH, CHI CH, CH* CHI CH, When 
treated for 24 hours with moist Ag,0 it forms 
diallyl, hexylene, and two hqmds C,H,,0 (o 135®) 
and 0,*H«0 (180°) 

lodo hexylene C,H„I (131°) 8 G la i 92 
Formed from the hexenyl alcohol obtained by 
distilling glycenn with lime (Destrem, A Oh, [5] 
27, 58) 

lodo hexylene O.H„I (142®-145®) From 
pinacone hydrate and HI at 160® (Bouchardat, Z 
187 1 , 699) Reduced by tin and HCl to hexylene. 
Bromine gives crystalhne C^HjoBr, 
lOBO HIPPTJEIC ACIB C,H,INO, i,e 
NHBs CHI COjH (?) Formed by treating a 
boiling alcoholic solution of hippWo acid with 
iodine (Maier, J?* 1865,415) White needles De- 
cbmposes at 90'’. All its salts are soluble in 
water excepting the silver salt. 

D 



84 


lODO-HIPPURIC ACID. 


lodo-Mppurlo acid C.H4I CO NH OH^ CO^ 
Formed by the aotion of aqueous HI on the suh 
phate of diazo hippuno aoid (Qness, Z [2] 4, 
725 , B 1, 190) Laminse, y sol cold alcohol 
and ether, m sol hot water, nearly msol cold 
watei The iodine is not easily removed 

lODO-HYDBOCINKAMIC ACID 1; loro- 

KIENYIi PROPIO 10 ACID 

DI - lODO - H YDEOQTTINONE C.H 

[5 8 4 1] [145°] Formed by boiling di-iodo- 

qainone [180°] with a dilute solution of SnClj 
(Seifert, J ^ [2] 28, 438 , Kehrmann, J pr [2] 
87, 837) Long colourless needles (from hot 
water) Volatile with steam 

Di-iodo hydroquinone CeH^,(OH), [142°] 
From di-iodo quinone [169°] and aqueous SO^ 
(Metzeler, B 21, 2665) White needles, v sol 
Bot water, alcohol, ether, and HOAo , m sol 
benzene Beozidised by FeCl, to di lodo 
qnmone 

Di^acetyl derivattve C«H2lj,(OAc), 
[148°] Needles or plates (from alcohol) , insol 
water, v sol alcohol and ether, si sol cold 
HOAo 

lODO HYDEOTHYMOaDINONE 

C^MePrI(OH)2 [6 2 6 4 1] [74°] Obtained 

by reducmg lodo thymoquinone with SnCl^ 
(Kehrmann, J pr [2] 39, 392) Colourless 
prisms, V sol organic solvents 
lODO HYDEO TOLUdUIKONE 
OAMeI(OH)2 [6 2 41] [111°] From the 

corresponding quinone, by reduction with SnCl, 
(KehijmfliTin, J pr [2] 39, 392) Soft silky aggre- 
gates of needles, sol organic solvents 
lODOL V Tetra iodo pyrrole 
lODO-LACTIC ACID v looo oxy propionic 

AOU) 

IODO- MALE IC ACID v Iodo fumabic acid 
IODO MELILOTIC ACID Methyl denvatite 
OmH|,IO, % e C«H,(OMe) CaHjI CO^H From the 
methyl derivatives of (a) and of (/8) coumanc 
acid and fuming aqueous HI in the cold (Perkin, 
C J 39, 429) Aqueous Na^CO, forms 
CA(OMe) CH CH, and CO^ 

IODO METHANE v Methyl iodide 
Di-iodo-methane v Methylene iodide 
Tn-iodo methane v Iodoform 
Tetra-iodo-methane CI4 Carbon tetra iodide 
SO 2a 4 32 Formed by mixing CCI4 with alu 
minium iodide dissolved in CS^ (Gustavson, A 
172, 178, 0 B 78, 882) Formed also by 
heating CCl, with Calj 3|aq at 76° (Spmdler, A 
231, 2^) Dark red regular octahedra (Friedel, 
Bl [2] 21, 482) Sol CS^, alcohol, ether, and 
Mel May be kept for some days, but gradually 
decimipoBes The decomposition is hastened by 
both CSj and CO, Above 80° it quickly splits 
up mto carbon and iodine Converted into iodo 
form by boiling with aqueous HI, and even by 
boilmg with water Scarcely attacked by aque- 
ous potash or H2SO4 Chlorine converts it into 
COI4 Br gives CBr4 

lODO-DI METHYL AMINE v IhmethyU 
todo-amtne under Di methyl amine 

IODO DI.METHYL-ANILINE C,H,oIN te 
[79°] Formed by adding iodine 
to a solution of di-methyl aniline in CS* (Webfr, 
B 10, 765) Formed also by the action of cyan 
ogen iodide on di methyl aniline m the cold, 
heat being evolved and HGy given off (Merz ac 
Weith, B 10, 757). White lamime, sol alcohol 


and HClAq Not attacked by caustic soda 
When heated above 80° it Pives off HI and leaves 
a residue which forms a deep violet solution in 
alcohol — B' F^PtClg 

lODO-TEI METHYL-BENZENE v. Iodo 1^ 
cumene 

IODO METHYL-BUTYL-BENZENE v Iodo- 

BUTYL-TOLUENE 

DI IODO METHYLENE DI ETHYL DI- 
8DLPH0NE CI,[SO;Et), [177°] Formed from 
methylene di ethyl di sulphone I, and KIAq, by 
exposure to sunlight (Fromm, A 253, 161) 
Ne#*dle8, si sol boiling water a 

DI-IODO DI-METHY^ OXIDE C^HJ^O te 
{CHJ.'jfi (219°) From dry * oxymethylene * 
(formic paraldehyde' and gaseous HI (Tish- 
tschenko, J R 1887, 464) Oil 

IODO TEI METHYL PIPEEIDINE C,H,4lN 
[60°] Formed by heating ethylidene diacetouine 
with HI (E Fischer, B 17, 1796) Colourless 
rectangular prisms Nearly insol water —B'HI 
very sparingly soluble 

lodo-tetra-methyl-pipendine C„H,gNI [90°]. 
Formed by heating triacetonine witn HI 150° 
(E Fischer, B 17,1791) Easily soluble in alcohol 
and ether, insol water Colourless tables (from 
ether) 

IODO DI METHYL THIOPHENE CJIJS % e 
Cl CMev 

1 >S (97°) From di methyl thiophene 

CH CMe/ 


(from coal tar), iodine, and HgO (Messinger, B 
18, 1638) Oil 

Iodo • tn - methyl • thiophene CjH^lS i e 


Formed by the action of iodine 


(48 g ) and IlgO (21 g ) on tn methyl thiophc ne 
(12 g) dissolved m ligrom (24 g ) (Zelinsky, B 
21, 1837) Non volatile oil 

(a) IODO NAPHTHALENE C,„H,I (305°) 
Formation —1 By adding iodine to a solu 
tion of mercury dinaphthyl Hg(C,^,); t 21, 
= HgI, + 2C,„H I (Otto, A 147, 173) -2 From 
diazo naphthalene sulphate and LI (Nolting, B 
19, 135) 

Properties Thick yellowish oil, not sohdi- 
fied at — 17° Miscible with alcohol, ether, CS , 
and benzene Alcoholic potash at 1()0° forms 
some naphthalene Boiling HIAq (127°) com 
pletely converts it mto naphthalene When a 
solution in CS^ is boiled with aluminium chloride 
there is formed naphthalene, iodine, ^and tarry 
matter, but no (/9) iodo naphthalene (Koux, Bl 
[2] 46, 617) 

Picric acid compound [127°)i Golden 
yellow needles 

(/8) lodo-naphthalene Cj^H,! [66°] )^re 
pared by the aotion of HI on (jB) diazo naph- 
thalene sulphate (P Jacobson, B 14, 804) 
Colourless plates , sol ether, alcohol, and 
HOAc Volatile with steam 


(a, 04) Di-iodo-naphthalene C.^H^I, [1 4] 
[110°] From (a) iodo (a) nitro napnthalene by 
reduction, and treatment of the resulting iodo 
naphthylaminewith H,S04 and NaNO,, followed 
bv HI (Meldola, 0 J 47, 522) Neeles (from 
alcohol) 

(a,iB,)-Di-iodo-naphthal«&e 3]* 

[81^. From (i8)-iodo-(a).mtro-naphthalene in 
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tho same way aa the preceding (Meldola) 
Scales (from alcohol) 

{$) . lODO . NAPkTHALEKE SULPHQiriG 
ACIBSO^HJ SO,H Two isomendes are formed 
by solphonating {$) lodo-naphthalene (A.rm 
strong a Wynne, C J Proc 3, 22' One of the ‘ 
isomendes forms the salts KA^ aq and BaA^, ^ i 
both crystallising m hexagonal scales, the otner | 
forms the salts KA' aq crystalhsing m lanunsB, | 
and BaA's ^ .edles I 

(1, 5) lodo naphthaijne inlphonio acid < 
C,«H.I(SO,H) C 6] [129^] Formed from 

(a) diazo naphthalene sulphonic acid and warm 
HIAq (40 c ) (Mauzehus, B 22, 2820) CoHur- 
less tables (containing Jaq) v sox water ' 

Salts— A'K aq plates m sol water — 

A'Naaq muistinct iiv.e^’les — A Ag plates 
S 6b — A'^Ca 2aq scales , si sol water — 

A',Baaq scales S 23 (in the cold) S 1 

at ’00° — A'jMg needles si sol water — 

A'Zn6aq scales, m sol water —A'2Cu4aq 
gijenish white needles , si sol water — A^b4aq 
bl soL water — A'Mn4aq indistinct crystals 
si sol water 

Methyl ether MeA' [60°] Pnsms ▼ 
sol htjO , si sol cold Eton 

Ethyl ether EtM [74°] Six sided tables 
▼ sol t tp 

n Propyl ether PrA' [67°] Colourless 
tables 

Isopropyl ether PtAJ [90°T Prisms 
Chloride C,oHJbO^Cl [114°J Monoclmic 
pnsms V sol hot AcOH , si sol ligroin 
Bromide [15^°] Pnsms 
Amide C,oHJ(S02NH,) [239°] Scales 
(a) lODO ()3) NAPHTHOL C,oHJ(OH) [1 2] 
(94 6*^] (M ) , [c 100°] (W ) Prepared by dis 
solving equal parts (20 g ) of {$) naphthol, lead 
acetate, and dried sodium acetate in 110 Vc, 
cooling, and gradually adding iodine (15 2g) 
dissolved m hot HOAc The product is ppd by 
water and recrystal I ised from dilute alcohol 
(Meldola, C J 47, 527) Formed also by the 
action of iodide of nitrogen on a dilute alcoholic 
solution of sodium {$) naphthol (Willgerodt, 
J pr [2] 37, *48) 

Pro/it-rfics —Long colourless needles , si sol 
boiling water , v sol organic solvents Volatile 
with steam Sol cold dilute KOIIAq, decom 
posed by hot alkalis Nitric acid liberates iodine 
KMnO. gives phthslic acid 

(a) lODO (a) KAFHTHYLAM INE 
C,ja,I(NIIj) [4 1] From (a) lodo (al nitro 
naphthalene, zinc dust, and HOAc (Meldola, C J 
47, 621) Its solution rapidly oxidises m the air 
forming a red colouring matter — B'^jSO* 
tolerably stable white needles 

Acetyl derivative [196°] 

Prom the preceding by boihng with Ac,0 (M ) 
Needles (from alcohol) Gives a nitro derivative 
[236°] 

lODO^ HITKO ANILIirE C.H,I(NOJ(NH,) 
(6 2 1] Formed^y heating di lodo mtro-benzene 
[168°] with alcoholic NH, at 170° for several 
days (Kdrner, 0 4, 386) Large steel blue la- 
min» (from alcohol in ealed tubes) yellow by 
transmitted light Does not melt at 220° Not 
attacked by nitrous ether 

lodo o-nitro-anlline C,HJ(NOJ(NH,) (4 2 1] 
[122°] Formed by Warming a soiuton of the 
acetyl denvative of p lodo-anihne in HOAc with 


HNO, (Michael a Norton, B 11, 109) Long 
orange-yellow needles (from alcohol) 

Iodo-p-nitro-anilineC,H,I(NO,)(NH*) [2 4 1] 
[105 5°] Prepared by the action of iodine chlor 
ide (2 pts ) on p nitro anihnC (1 pt ) dissolved 
in dilute HClAq (Michael a Norton, m 1, 
262, B 11, 113) Long yellow needles — B'HCl 
[163°] 

Di lodo-m-nitro-axulme C,B[2l(NO^j(NB[2) 
[4 2 3 1] [145 5°] Formed by passmg iodine 

chloride (3 pts ) mto a solution of m nitro-ani 
line (1 pt ) in HClAq (Michael a Norton, Am 1, 
255, B 11,112) Long slender yellow needles, 

V sol cold alcohol, si sol acetic ether, insol 
w iter Its hydrochloride is not decomposed by 
water 

Di-iodo-p-nitro-anilme C.H2li(N02)(NH. ) 
[6 2 4 1] [244°] Prepared by the action of 

iodine chloride (2 mols ) on p nitro aniline dis 
sohed in chloroform (M a N ) Yellow prisms 
with blue fluorescence (from alcohol) bl bol 
hot alcohol, sol CHC4 and EtOAc, v sol hot 
nitro benzene It is not basic 
I o lODO NITEO BENZENE C,H,I(NO,) [1 2] 

I [49°] Formed, together with the p isomende, 
by treating lodo benzene with HNO, (Komer, 

0 4, 305) The p isomende crystallises first 
from alcohol Long flat lemon jellow needles 
Gives a little o lodo anihne and much aniUne on 
reduction 

tn lodo-nitro benzene CeH4l[N02)[l 3] [36°] 

(c 280'") 1 ormed from m mtro aniline by dis 

placing NH^ by I through the diazo leaction 
(Griess, Z 1866, 218) Monoclmic plates , 
a bc=: 2 296 1 1 129 (Panebianco O 9, 360) The 
same body is perhaps formed by the action of 
IClon sodium m nitro benzoate (bchutzenberger 
a Segenwald, Bep Chim putc^ 1802, 144) 

p Iodo-nitro-benzeneC,HJ(NOJ [1 4] [171°] 
The chief product of the action of fuming HNOj 
upon lodo benzene (K<.kul6, A 137, 129) Ob- 
tained also from p nitro anihne by the diazo 
reaction Pale yellow needles 

Di chloride C,H,(NO )lCli Formed by 
passing Cl into a solution of lodo mtro benzene 
in chloroform (C Willgerodt, J pr [2] 33, 160) 
Hardly sol CS , Et^O, or light petroleum SoL 
CHCl, and ben/eno At 150° it gives off Cl,, 
leaving C^H^NO,)! With alcohol it reacts 
forming aldehyde, HCl and C„H,(NO,)L 

lodo-di-mtro-beniene C,H3l(NO,), [1 2 4] 
^89°] Obtained by nitrating 0 or ^Modo nitro- 
benzene with H SO^and HNO, (KSrner, J 1875, 
322) Yellow tncliniccrvstals, a 6 c = l 63t 1 940 
(La Valle, G 10, 3) V si sol cold alcohol. 
Hot dilute KOH foims di mtro phenol Alco 
holic NH, gives di mtro anihne, though the de 
composition is incomplete in the cold 
j lodo di-nitro-bonsene C,H,I(NOj.)^ [1 2 6] 
[114°] Formed in small quantity, together witli 
the preceding, by treating o lodo mtro benzene 

1 with HNO, mixed with H-SO4 (Kdrner, G 4 , 
I 305) Orange tnclimo tables (from alcohol) More 

sol alcohol and ether than the preceding Con- 
verted by heatmg with alcoholic NH, into di mtro- 
aniline [138 ] May be reduced to phenylenc m- 
dlamine. 

lodo-tri nitro-beniene C,H,I(NOt)s [12 4 6]. 
/164°] From ohloro tn mtro-benzene and ako 
! holio El (Hepp, A 215, 361) Golden needles 

* i» 2 
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Converted by boiling aqueons EOH into picric 
acid 

Bi-iodo nitro-bensene OsHjiIsfNOJ [1 3 4] 
[168®] Obtained from m di lodo benzene by 
dissolving m hot fuming HNO, (K6mer). Tn- 
metr*) octahedra , a b c= 647 1 458 fLa Valle, 
Q 10, 2) SI sol ether, v si sol cola alool^ol 
By heating for a few days with alcoholic NH, at 
170® it forms iCdo nitro aniline 

Di-iodo-rntro-benzene C«H3l,(NOj) [12 4?] 
[112 6®] Formed by dissolving o di-iodo benzene 
m fuming HNO, and, after a few minutes, di- 
luting with water (KSrner a Wender, O 17, 
491) Lemon yellow needles or small prisms 
(hrom alcohol) 

(a)-I0B0-NITB0.££NZ0I0 ACIB 0,H«INO, 
te 0,H,I(N0J(C0,H) [3 2or6 1] [236®] 

Formed, together with the two following, by heat- 
mgm lodo-benzoic acid with cone Btt^03(Qrothe, 
J pr [2] 18, 324, Cunze a Hubner, A 135, 
106) SI sol water, especially if HCl be present 
— Gives 0 amido benzoic acid on reduction 
NH^A'aq — NaA' 3aq — CaA' 2aq —SrA', 4aq — 
BaA'a 3aq 

Ethyl ether EtA' [84 °j 
{B)-Iodo nitro-benzoioacid C,H,I(N0,)(C03H) 
[8 6or2 1] [174®] Formed as above V sol 

water, especially if HGl be present Melts under 
water May be reduced to o amido benzoic acid 
— NH^AAq — LiA'aq — NaA'4aq — KA'3aq — 
OaA^ — SrA', — BaA', 6aq 

Ethyl ether Eih! [64°] Yellow plates 
(7)-Iodo-iLltro-benzolc acid 
0 ,H,Hx.v^,)(C0;B) [3 X 1] [192®] Formed as 

above V sol water, but does not melt under it 
— NaA'aq silky yellow needles —CaA', 31aq — 
SrA', 4aq — BaA^, 3aq 

lodo-nitro-benzoio acid C,H,I(N03)(C0iH) 
[4 3 1] [210®] Formed by heating p lodo 

benzoic acid with fuming HNO, (Glassner, B 
8, 662) Nearly insol water, v sol alcohol — 
NaA'aq — KA'aq —CaA', l^aq 

fa^aO-IOBO-NITEO-KAPHTHALENE 
O* Al(NO,) [4 1] [123®] Formed from acetyl- 

(a)-naphthylamine by nitration, saponification, 
diazotisation, and treatment with HI (Meldola, 
C J 47, 519) Minute white needles (from hot 
alcohol) Sol benzene, HOAc, and acetone 
May be reduced to (a) naphthylamine 

(a|B,)-Iodo nitro-naphtbalene C„£[,I(NOJ 
[1 2j. [108 6®] Formed from the mother honor 
of the preceding (Meldola) Yellow scales May 
be reduced to (/3)-napthylamine 

(i32a,).Iodo-nitro-naphthalene 0„H J(N O,) 
[2 1] [88 6’] From acetyl (a) nitro (8) naph- 

thylamine by saponifying with hot dilute H^SO^, 
and subsequent displacement of NH, by 1 (Mel 
dola, O J 47. 620) 

(aJ-IOBO (£,) KITB0.(a,) NAFHTHOL 
0, AI(NO,)(OH)[4 2 1] [146°] Formed by 

boiling acetyl (4, 2, l)-iodo mtro-naphthylanune 
with strong caustic alkah (Meldola, G J 47, 524) 
Yellow needles (from alconol) Insol cold water, 
sLsol hot water and hot benzene, V sol alcohol, 
acetic acid, and acetone Yields phthaho acid 
on oxidation Its K and Na derivatives form 
minute orange needles, m sol cold water — 
{Ci,H,I(NO,)},Ba8aq bright red amorphous 
^wder, almost insoL boilmg water, deflagrates 
mi igmtion 


M - lOBO - (iS,) . NITBO - [aj - NAPHTHYL. 
AMIflju Acetyl derivative 
C,H5l(NO,)(NIIAo)[4 2 1], ^236®] From acetyl* 
lodo naphthylamine by warming its solution us 
HOAc with HNO, at 76® (Meldola. C J 47. 
524) Stray coloured needles (from alcohol)- 
Sublimes while meltmg More difficult to sapo- 
nify by H,S04 than thebromo- compound 
lOBO NITBO-o OXY BENZOIC ACID 
0,H4lNO, t e C,H,I(NO )(OH)(CO,H) From 
(5, 2, nitro oxy benzcic acid oy treatment m 
^cohohe solution with I and HgO (Weselsky,. 
A 174, 108) Slender yellow nee^es — KA' 2aq 
— C,HANO,3aq -BaA', 6aq 
lodo nitro o oxy ben dio acid 
C«H,I(NO,)(OH)(CO,H) [204°] From (6, 2,1). 
lodo oxy benzoic acM oy nitrai on (Hubner^ 
B 12, 1347) 

lodo mtro m oxy benzoic acid 
C«H,I(NO,) (OH) (CO,H) Formed by treatir g an 
alcoholic solution of mtro m oxy benzoic acid 
with I and HgO (Weselsky, A 174, ICD)- 
Lemon-yellow crystals, si sol water, v sob 
cold alcohol — BaA', 6aq minute red needles 
lodo nitro p oxy benzoic acid 
0,HJ(NOJ(OH)(CO;a) From nitro p oxy- 
benzoic acid, iodine, and HgO (W ) Lemon- 
yellow needles — BaA'jdaq flat red needles 

BaO,H,INO,2aq short dark red needles 

DI-IO^Dl NITBO DI- OXY -BI* PHENYL 
8BLPH0NE 0, AltNjSO, t e 
SO,(C.H;[(NO,)OH), [205®] Formed by heat 
ing iodine (50 g ) dissolved m alcohol with a 
mixture of di nitro-di oxy di phenyl sulphone 
(34 g ) and HgO (21 6 g ) at 100® (Annaheim, B 
9, 660) Needles (from HOAc) , insol water and 
alcohol Decomposes alkahne carbonates — 
Na,0„H4Ui2S0, 2aq 

lODO 0 NITBO PHENOL C.H.INO, tA 
C,H,I(NO,)(OH) [110°] (Armstrong, WatU.* 
Diet Ed 1 Suppl 2, 917 , B b, 649) Formed 
by the action of iodine and HgO on o mtro phenol 
dissolved in HOAc (Busch, B 7, 462 , cf Arm- 
strong) Short yellow needles, v sol hot water, 
alcohol, and ether Moderately volatile with 
steam — KA'aq garnet red plat" a with green 
lustre (A ), V e sol hot water and alcohol 

lodo-p nitro phenol C,H3l(N05j(uH)[2 4 1], 
[93°] (KSrner , Armstrong) Formed by the 
action of iodine and HgO on p mtro phenol dis- 
solved in HOAc (Korner, Bull Acad Belg [2] 
24, 166, Busch, B 7, 462) Also from mtro 
amido phenol by the diazo reaction (K ) Yellow 
needles — NaA'2^aq (K ) — KA' Jaq (B ) Nitne 
acid converts it into lodo di mtro phenol [106°J. 
lodo di-nitro phenol 

C,H,I(NO,),(OH)[6 4 2 1] [10b°] (A), [108°] 

(W ) Formed from (4, 2, 1) di mtro phenol by 
treatment with iodine, potassium lodate, and 
potash (KOmer, O 4, 397) or with iodine and 
HgO (Armstrong, B 6, 649 , Weselsky, A 174, 
111) Formed also from di mtio anudo phenol 
by the diazo- reaction ^( A ), and by the nitration 
of the preceding lodo' mtro phenol (A ) Long 
slender lemon yellow needles (from hot water) 
SI sol het water — KA deep orange needles, 

V sol hot, si sol cold, water —CaA',6aq: 
orange red plates, v sol. hot water 
lodo-di-^tro-phenol 

O.H,I(NO,),(OH)[4 6 2 1} [118°] Formed from 
(6, 2, l)-di-nitro phenol by treatment with lodiao 
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and lodio Mid (Edrue*', O 4, 897) or with iodine 
and HgO (Armstrong, B 6, 649) Long, lemon- 
yellow needles (from water) , y si sol water 
and alcohol The potassinm derivative 
forms magnificent crimson needle, with green 
and golden lustre, si sol water The silver 
derivative forms small brownish red needles 
Di lodo-o-nitro-pbenol 

Cja^(NO,)(OH)[6 4 2 il [98®] From o nitro- 
phenol, iodine, and iodic acid in alkaline solu 
tion (Kdrner) Slender dark yellow needles 
(from ether alcohol) , si sol w ater, v sol boil 
mg alcohol and ether — NaA'aq dark brcwn 
prisms, with golden lustre — KA' very soluble 
reddish brown needles 
Bi iodo p mtro phenol 

C,H^(N 04 )( 0 H '[6 2 4 1] [167®] (K ) From 

p nitro phenol, iodine, KIO, and potash (K. , 
c/ Seifert, J pr [2] 28, 437) Also from p nitro 
phenol 0 sulphonic acid iodine in alcoholic 
solution, and HgO (Post a Brackebusch, A 205, 
91) Formed also by treating mtro-o oxy benz 
oic acid with iodine and HgO (Weselsky, A 
174, 107) Li&rge colourless prisms (from ether) 
turning yellow on exposure to air Decomposes 
a little above its melting point — KA' golden 
needles with violet iridescence — NaA'2aq 
efflorescent orange lamince 

Bi lodo mtro phenols appear also to have 
been obtained by Pina (A 198, 26r ) 

lOBO NITKO PHENOL SULPHONIC ACID 
JNSO, I c C.Ii^(NOJ(OH)(SO,HK2 6 1 4] 
Formed when iodine and HgO are added to an 
alcoholic solution of o mtro phenol p sulphonic 
acid (Armstrong a Brown, C J 25, 869) — KA' 
yellow scales, composed of short needles, si sol 
^^at€r - K,C„H^INbO„ red crystals — BaA'j4aq 
pale yellow silky needles, si sol water 
Iodo mtro phenol sulphomc acid 
C.H,l(NO,)(OH)(SO,H)[6 4 1 2] Formed, to 
gather with di iodo p mtro phenol, by treating 
an alcoholic solution of p mtro phenol o sul 
phonic acid with iodine and mercuric oxide 
(Post a Brackebusch, A 205, 88) —• baits 
CaC^HjINSO„3aq coarse }ellow needles, m sol 
water — BaC^H^lN bO„ 3aq long > ellow needles, 
m sol water — Pba(OH)jC^HJNSO,2iaq yellow 
crystalline pp 

BI lOBO NITB0-RE80BCIN 

C,HI,(NO,)(OH)y From mtro resorcin m alco 
holic solution by alternate addition of iodine 
and mercuric oxide (Weselsky, A 174, 111) 
Golden n edles 

IODO NITBO- THIOPHENE C,HJ(NOJS 
[74®] Formed by nitration of iodo thiophene 
(Kreis, B 17, 2073) Glistening yellow prisms 
lOBO NITBO. TOLUENE 0,H«INO, %e 
0«H,MeI(N0a)[14 2] [61°] (286®) From (4,2,1) 
di-mtro toluene (Heynemann, A 158, 337) 
Pale yellowish crystals V e sol CSj and ether 
Iodo - nitro - toluene 0,H,MeI(N0^ [1 4 3] 
[56®] From p toluidine b^ nitration and dis- 
placement of NH, by I (Beilstein a. Kuhlberg, 
A 158, 844) Large flat needles , v soL boiling 
alcohol 

Iodo . nitro - toluene 0,H,MeI(N0J [12 a;] 
[104®]. Formed by nitrating o-iodo-toluene (6 
a. E ) Minute needles 

Iodo nitro-toluene (?) [109®] formed by 

nitrating m-iodo-toluene (B* a. K.). BmaU 
needles. 


sr 

Iodo dl.nitro.toluene 0 AMeI(NO 4 6 3] 
138®] Formed by nitratmg p-iodo toluene 
Glassner, B 8, 561) Crystals 
lODO-OCTINOIC ACID 0,H„IOa 
(0,HACI COJBf lodo-dt-allyl acetic acid Arom 
(C^H4)^C(0H) COjH (17 g ) and cold fuming 
HlAq (45 g ) (Schatzky, J R 11 78) Crystals, 
insoL water, v sol alcohol and ether Easily 
decomposed 

p lOBO OCTYL .BENZENE 0|4H2,1 i^e 
C.H,(C,H, )I[14] (319®) Heavy oiL Formed 
by diazotismgp amido pnenyl octane, and treat- 
ing the diazo-ootyl benzene with £H (Beran, B 
18, 136) On oxidation with CrO, it gives j>- 
lodo benzoic acid Iodo octyl benzene obtamed 
by the action of iodine and HgO upon n-ootyl- 
benzene is described by Ahrens (B 19, 2720) as 
an oil, sohdifymg at —4°, and completely de- 
composed by distillation 

p-Iodo jec-octyl-benzene 0*H,(C,H,,)I [1 4] 
p Iodo capryUhenzene (305® uncor ) Formed 
by diazotismg p amido phenyl sec octane and 
treating the diazo capryl benzene with HI 
Heavy oiL V sol ether and acetic acid, si sol 
alcohol It 13 oxidised by CrO, to p iodo benzoic 
acid (Beran, B 18, 142) 

IODO (a) OCTYL THIOPHENE 0„H„IS ue 
O^H,SI(C,H„) (c 0®] SG|§ 12614 From 
octyl thiophene (10 g ) in ligrom by treatment 
with iodine (10 g ) and HgO (11 g) (Schweimtz, 
B 19, 644) V sol ether, cannot be distilled 
IODO OLEIC ACID t; Iodo-stfihidbnic 
A cm 

lODOOBCIN C,H,IO, C.H,MeI(OH). 
[86 6®] Formed by dissolving orem (Ipt ) and 
1 iodine (2 pts ) in ether (6 pts ), and gradually 
adding finely powdered litharge (9 pts ) The 
ether is distilled off, and the residue recrystal- 
lised from benzene (Stenhouse, Pr 22, 63) 
Prisms , decomposing when heated alone or 
' with water SI sol cold water, v sol hot water, 
alcohol, and ether Has not the astringent sweet 
taste of orcin 

Tri iodo-oroln C,H,I,Oj i e 0,MeI,(OH). 
Formed by adding to a dilute aqueous solution 
of orem a quantity of ICl„ not quite sufficient 
to ppt all the orem, and orystallismg the pp 
I first from CS, and then from boilmg alcohol 
j (Stenhouse, G J 17, 327) Lar^e transparent 
plates, tinged with brown V sol CS„ v e sol 
ether, m sol alcohol, in sol water Becomes 
brown at 100® Dissolves with decomposition 
m aqueous KOH Decomposed by hot H^SO, 
and by hot HNO, 

Iodo.(8)-orcm v Iodo betorcin 
BMOBO-OBSELLIC ACID Methyl ether 
C,H,I ,04 t e CgHjIjO^Me Methyl di-iodo-dt-oxy^ 
tohiate Formed by adding a dilute solution of 
chloride of iodine, contaimng excess of lodme, 
to a cold saturated aqueous solution of methyl 
orsellate (Stenhouse, A 149, 295) Needles 
from CS,) , sol benzene, C8„ alcohol, and boil- 
ing water Decomposed on fusion 

Ethyl ether CgHJP 4 Et Formed ix like 
manner Small needles , almost insoL cold water, 
in«8ol benzene, CS„ and boilmg alcohol Decom- 
posed on fusion 

I0B0.O OXY-BENZOlO ACID CAIO, %A. 

C,H,I(OH)(CO,H) [8 2 1] lodchsahcylic aeid. 
[198®] Formed, together with the fallowing 
eompound, by boiling a solution of salioylio acid 
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es 

and iodine in alcohol, and separated by frao 
tionally crystallising the product from water (A 
BliUer, C J 41, 406, A 220, 124) Long 
needles , y sol 'v^ater Gives a violet coloura- 
tion yith Fed, Gives the corresponding di 
oxy benzoic acid on potash fusion — BaA'jS^'iq 
ooncentncally -grouped needles S 6 at 8° 
lodo-o-ozy benzoic acid O^HJ(OH)(CO^) 
[6 2 1] [196°] (G ) , [193 6°] (F ) , [197^'] (M ) 

S 11 at 20° , 1 at 100° (L ) 

Formatum — 1 As above —2 Together with 
di- and tri-iodo oxy-benzoic acids, by fusing sa- 
licyhc acid (1 mol ) with iodine (1 mol ), and 
treating the product with aqueous KOH (Kolbe 
a Lautemann, A 115, 157) — 3 By dissolving 
equal weights of iodine and salicylic acid in 80 
p 0 alcohol, boiling for 3 hours, evaporating, and 
dissolving m aqueous Na^CO, (Lautemann, A 
120, 299) — 4 From salicylic acid, iodine, and 
HgO (Hlasiwetz a Weselsky, B 5, 380, A 171, j 
99J — 5 By agitating a hot solution of salicylic * 
acid (1 pt ) in water (25 pts ) with a mixture of j 
iodine (Ipt ) and lodio acid pt ), keeping the ! 
hquid hot for some time The resulting acid is 
converted into sodium salt, and the satiny- 
needles of the salt of the di lodo acid separated, 
if necessary by hand picking, from the lancet 
shaped laminss of the mono lodo acid (Liechti, 
A Suppl 7,129, H Fischer, A 180, 34b) —6 
From the corresponding nitro oxy benzoic acid 
by reduction to oxy amido benzoic acid and ex 
change of KH, for 1 by the diazo reaction (Gold 
berg, J pr [2] 19, 3b8 , P F Frankland, C J 
37, 749) — 7 By warming dry silver salicylate 
with iodine (Birnbaum a Keinherz, B 15, 458) 
Properties — Long needles (from water) , si 
sol water, v sol alcohol and ether Gives a 
violet colour with FeCl, On potash fusion at 
200° it gives di oxy benzoic acid [197°] When 
suddenly heated it splits up mto GO, and lodo 
phenol 

Salts — NaA'aq S 7 7 at 20° (L ) — KA'3aq 
laminfB S 19 at 20° (L ) — NH,A' 3^aq needles 
S 9 5 at 20° (L ) — BaA'jdaq Waity scales S 
(of BaA',) 8 at 8° (M), 13 at 20° (L ) — 
BaG 7 H,IO, 2aq tufts of small needles (L ) — 
CaA'sOaq — MgA'jbaq — PbA'jj.— AgA' yellowish 
PP 

Ethyl ether EtA [71°] (Schmitt,^ 1864, 
821). 

lodo-m-ozy-benzoio acid G,H,I(OH)(GO,H) 
[a; 3 1] Formed, together with di lodo phenol, 
by alternately adding iodine and HgO to oxy 
benzoic acid dissolved in 90 pc alcohol, and 
separated by solution in boilmg water (Weselsky, 
A 174, 105) Slender nee^es, si sol cold 
water 

lodo-p-ozy. benzoic acid G«H 3 l(OH)(GO,H) 
[8 41] [160°] (P) S 18 m the cold 

Formation — 1 By boiling a solution of p- 
ozy-benzoic acid for a few minutes with lodme 
and iodic acid (Peltzer, A 146, 288) — 2 From 
p oxy benzoic acid dissolved in alcohol by alter- 
nate addition of lodme and HgO (Weselsky, A 
174, 99) 

Properties — Small needles (from water) I?e- 
composes at 1^2° May be sublimed below its 
meltmg-pomt Y e sol alcohol and ether 
Gives with FeGlg a dmgy brown pp 

Salt s. — NaA' 6aq monoclinio efflorescent 
crystals. — ^Na,G,H,IO«6sq. hygroscopic silky 


needles ffrom alcohol) —BaA', 7aq trimetno 
tables — AgA white pp 

Methyl derivative GJS 3 l(OMe)GOpO[ 
lodo anisic acid [235°] S (cold ether) 7 
Formed by Seating anisic acid with iodine and 
iodic acid at 150° (P ) Formed also by oxida- 
tion of the methyl ether of lodo p cresol (Schall 
a Dralle, B 17, 2533) The same, or an iso- 
meric acid, IS formed from amido anisic acid by 
the diazo reaction (Griess, Pr.* 10, 309) Plates 
(S a D ) or needles (G ) Nearly insol boiling 
water, m sol alcohol ->NaA'2aq concentrically 
grv uped needles — BaA'^ 3aq vitreoii^ prisms — 
CaA'jSaq nacreous laminae —Pb A', (at 100°): 
curdy pp — AgA' micro-crystalline laminae 
Bi-iodo-o ozy-bei^oioaoidC,,H J (OH)(GO,H) 
Di, lodo salicylic acid S 07 a* 16° , 16 at 100° 
(L ) Formed, together with lodo <?-oxy-benzoio 
acid, by the action of iodine and aqueous 
potash, of iodine and lodio acid, or of iodine and 
HgO upon salicylic acid (Lautemann, A 120, 
304 , Liechti, A Suppl 7, 141 , Demole, B 7, 
1439 , Weselsky, A 174, 103) Formed also by 
heating dry silver salicylate with iodine (Bim 
baum a Reinherz, B 15, 459) White felted 
mass (from hot water) V sol alcohol and 
ether At 197° (L ) or 220° (W ) it begins to de 
compose, giving off iodine It gives a violet 
colouration with FeCl, On potash fusion it gives 
tri oxy benz-ic (? gallic) acid and pyrogallol 
Salts — NaA'2]aq long flat needles, mostly 
grouped in druses S 2 at 20° , much less 
soluble in water than lodo o oxy benzoic acid 
— KA' ^aq minute thick prisms S 553 at 20° 

V sol alcohol, si sol ether — NH,A' laq arbo 
rescent groups of small needles S 32 at 20° — 
BaA'jSaq needles 8 074 at 18° V si sol 
alcohol — BaG,Hjp, IJaq small silky tablets, 

V si sol water, forming an alkaline solution — 
GaA'^5aq needles S 086 at 18° 

Di lodo-p oxy benzoic acid 
C«H 2 l 2 (OH)(GO^H) Formed, together with lodo 
p oxy benzoic acid, by lodation of p oxy benzoic 
acid (Peltzer) Small needles (f|om dilute al 
cohol) Nearly insol boiling water, v e sol 
alcohol and ether Decomposes when heated 
without previous fusion Gannot be sublimed — 
NaA'7aq tufts of delicate, iridescent, efflores 
cent needles, v sol water -NaG,HJPj6aq 
trimetno tables — BaA', gelatinous pp got by 
adding alcohol to its aqueous solution — 
GaA'j 2aq nacreous lammae — PbA'^ bulky pp 
Swells up like mercuric sulphocyai ide when 
heated — AgA' — Ag^CyH^IjO, 

Tri lodo o oxy benzoic acid 
C.HI,(0H)(G02H) [0 167°] Obtained m small 
quantity in preparing mono , and di lodo o oxy 
benzoic acids by the action of iodine and KOH 
on salicyho acid (Lautemann) Weselsky {A 
174, 104) could not obtain it by treating salicvlio 
acid with iodine and HgO Tufts of needles 
(from alcohol) Insol water, sol alcohol and 
ether Decomposed by alkalis into GO. and a 
red body OgH^IgO (?) Its sodium aalt it a 
grey-green mass, v si sol water 

lODO p-OXT.BEKZOIG ALDEHYDE G^HJO, 
it OJIiI(OH) CHO [199°] Formed by heating 
the dilute aloohoho solution of p ozy benzoic 
aldehyde with iodine for some hours (Herzfeld, 
B 10, 2196) 81 sol. water and benzene, v sol 



lODO-PHENOL 


3U 


alcohol and ether Converted by potash fusion 
into protooateohuio e -nd 

lodo di-ozy-benzoic aldehyde Methyl is- 
rivattve C«H,IO, 0,H^(0H)(0Me) CHO 
Jodo vanillin [174^ Formed by warmi ig va- 
nillin with an alcoholic solution of iodine (Carles, 
Bl [2] 17, 12) Needles SI lol cold alcohol 
and ether 

Di iodo-di-ozy-benz io aldehyde Methyl 
derivative C,HL^(Ot..)(OMe) OHO Formed 
like the precedii g, using more iodine (C ) Crya 
tals , insol chloroform, sol alcohol and ether 
a lODO jS-OXY-PHENYL PEOPIONIC ACID 
C,H,IO, le CH^OH) cm COjH [ld8°] 
Formed by tr<^ating cinnamic acid with an aque 
ous solution of K^me ck’oride, the compound 
CgHj CHCl CHT COjH being probably first formed 
(Erlenmeyer a Rosenhek, B 19, 2464) Large 
cry0i.als (from benzene) With HCl it gives the 
compound CigHj^ClIO^, which may possibly be 
O.H, 0HOlLC(0ID^g']>C(0H) OHLOHCLO.H, 

Exo lodo-o ozy phenyl-propioxue acid 
Methyl derivative C*H4(OMe) C^,I CO^H 
Formed by the combination of the methyl deri- 
vative of (a) or (B) coumanc acid with m (Per- 
kin, G J i9, 429) Decomposed by aqueous 
Na.CO, into CO^, HI. and C,H,(OMe) C^H, 
TETRA lODO-DI OXY DI PHtNYL SDL 
PHONE C.^H i e SO,(C,H/ OH)^ [200®- 
270®] S (i 2 797 From di oxy di phenyl 
sulphone by treatment in alcoholic solution with 
iodine and HgO (Annaheim, B 9, 1150) Minute 
needles (from HOAc) Decomposes on fusion 
Insol cold alcohol, nearly insol boiling alcohol 
and HOAc | 

/3 lODO-a OXY-PROPIONIC ACID C,HJO, 
tc CH,ICH(OIIjCO;H lodo lactic acid [101®], 
(M ) , [85®] (G ) hormed by treating B chloro 
a oxy propionic acid ith KI at >0® (Glinsky, B 
6 , 1257) Prepared by the addition of HI to 
sodium glycidate (Mdikoff, B 14,917) Large 
prisms, V sol water, alcohol, and ether Con 
verted by alcoholic KOH into glycidic acid — 
AgA' white unstable pp — ZnA', crystalline 
powder (M ) or tables (G) — CaA'^Saq amor 

phoua (M ) 

DI lODO-OXY-PYRIDIKE C^NH^^OH) | 
[2 4 5] (?) [2o9®] borraed by heating anal j 

kaline solution of pyridine di carboxylic acid 
(quinolinic acid) with iodine and Kl at 180°- 
200® Small flat needles Sol hot acetic acid 
and am/ 1 alcohol, V si sol boiling water, alcohol, 
ether, or chloroform Dissolves in dilute alkalis 
— CjNH,Ii(ONa) 3aq colourless glistening scales, 
il sol aqueous NaOH (Pfeiffer, B 20, 1352) 
I0D0-(Py 8).0XY QUINOLINE C,H,NOIt«, 
.01 CH .CII Cl 

O.HK I or I lodo 

\n C(OH) \N C(OH) 

carbostynl [176°] Formed by boiling o amido 
phenyl propiolio acid 0,H,(NH2) C C CO^ with 
dilute HI (Baeyer a Bloem, B 15, 2149) Sub- 
limable 

DMODO-DI-OXY TOLUIO ACID v Di zodo- 

OBSELLIO ACID 

lODO-PSKTANS v Amtii iodidk . 
Di-iodo-pentane %e (CC, OHI)aOjQL 

(C 182°). Formed by heating methylene di- 


methyl diketone (CH, CO)2CH, with HI at about 
90° (Combes, A Oh [6] 12, 235) Liquid, begina 
to decompose at its boiling pomt 

lODO-PENTIHENE C,H,I» e (CH,),CH 0 CL 
140°) Formed from the sdver denvative of 
CH,)2CH C CH by treatment with a solu^ on of 
loiine in KI (Eltekoff, J R 9,225) laq^uid 
Gives (CH,)2CH C CH when heat -id with NaOEt 
DI-IODO DIPHENIG ACID v Di-iodo-dz- 

PHBSYL DI OABBOXYLIC ACID 

0 lODO-PHENOL C,H,IO % e [2 1]C,H J(OH) 

[4d°] 

Formation — 1 Probably occurs among tbe 
products of the lodation of phenol 0ohutzen 
berger a Sengenwald, 0 R 54, 197 , Kdmer, A 
137, 197, Hlasiwetz a Weselsky, Site W 60 
[2] 290, Lobanoff, B 6, 1251) —2 By the ac- 
tion of iodine on sodium phenol suspended m 
CS, (Schall, B 16, 1897) —3 By heating the 
chloride or sulphate of o diazo phenol with KI, 
distilling the product with steam, and recrystal 
hsing from water (Noltmg a Wrzesmsky, B 8, 
820, Noltmg a btneker, B 20, 3018, Bl [2] 
49,659, Neumann, A 241, 68) —4 By addmg 
powdered iodine to a dilute alcoholic solution of 
phenol, mixed with ammoma (Willgerodt, J pr 
[2] 37, 446) 

Properties — White needles, v sol water and 
other ordinary menstrua According to Schall 
{B 20, 3363) it forms m crystalline branches, 
melting at 43° or needles melting at 40° Nitnc 
acid attacks it, setting iodine free, but chlorme 
does not do so, but forms chloro lod^' phenol 
Potash fusion at 165°-250° yields pyrocatechm 
Not affected by air and light Cold cone H2SO4 
produces di lodo phenol (Neumann, B 20, 581) 
m-Iodo phenol [3 13 C,H4l(OH) [40°] Pre- 
pared from m lodo aniline by diazo- reaction 
The product is distilled with steam, extracted 
with ether, and recry stallised from ligroin (N a 
S ) It ..lay be prepared m like manner from 
VI amido p enol, by diazotismg and heating the 
product with jusKI Needles (from ligroin) 
May be sublu. u. V sol alcohol and ether It 
does not give off lod 9 when treated either with 
HNOjOr with chlorme It yields resorem when 
fused with KOH 

p lodo phenol [4 1] 0^11, 1(OH) [94°] 

Formation — 1 In the lodation of phenol — 
2 From p amido phenol by diazotismg and heat 
mg the product with KIAq (N a S ) — 3 A by 
product, together with di and tri lodo-phenol, 
in the formation of 0 lodo phenol from iodine, 
ammonia, and an alcohoho solution of phenol 
(Willgerodt, J pr [2] 37, 446) 

Propci ties —Long needles Nitnc acid sets 
iodine free, but chlorme does not do so When 
heated with cone H^SO, it gives (1, 3, 6) di lodo- 
pbenol [72°] Potash fusion gives resorom at 
high temperatures 

Di-iodo-phenol CAIi(OH) [4 21] [72«] 

Formed by mixing 0 lodo phenol (10 g ) with 
HjSO, (30 g ) at - 10° (Neumann, A 241, 71) 
Formed also m like manner from p-iodo phenol 
White needles (from water) Volatub with 
i steam Boilmg HNO, converts it into picric 
acid 

Acetyl derivative 0*H,L(OAc) [76°], 
Long flat inmetne pnsms (from wate aloobolR 
a.bx» 731 1 832 . 
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Dl.iodo-pliexiol C,H,I,(OH) [68°] Formed 
A3 a by product in the action of lodme upon 
phenol-Bodium suspended in CS, (Schall, B 16, 
1899, 1902 , 20, 3364) Apparently formed also 
in the action of lod-ne chloride on phenol (S a S ) 
'Whi*^^ glistening plates Volatile with steam — 
OgHgl^ OKa needles 

Acetyl derivative C^,Ij(OAc) [107° un- 
oor ], small prisms 

Beneoyl derivative OaH,I,(OBz) [96° 
uncor ] 

Di iodo phenol 0,H,I,(0H) [160°] Formed 
by the action of iodine and HgO on an alcoholic 
solution of phenol (Hlasiwetz a Weselsky, Site 
W 60 [2] 290 . 0 C 1870, 63) Silky felted 
needles (from dilute alcohol) , v sol alcohol, 
ether, and GS^ May be sublimed Not affected 
by boihng alcoholic KOH 

Tn lodo-phenol 0 AI,(OH) [6 4 2 1] [166°] 

Formation —1 By treating phenol with a 
considerable quantity of IGl, and eKhausting the 
product with boihng alcohol in which tn lodo- 
phenol IS not very soluble (Schutzenberger, Bl 
[2] 4, 102) — 2 From phenol, iodine, and FOH 
(liautemann, A 120, 307) —3 From phenol, 
iodine, and iodic acid (Komer, A 137, 213) — 
4. From salicylic acid, iodine and iodic acid 
(Eekul6, A 131, 231) — 6 Formed as a by pro- 
duct from the action of iodine on phenol sodium 
suspended in OS, (Schall, B lb, 18991 — 6 By 
the action of iodide of nitrogen on a dilute alco 
hohc solution of sodium phenolate (Willgerodt, 
J pr [2] 87, 447) 

Properties ~ Needles (from dilute alcohol) 
Decomposed on fusion M sol alcohol Gon- 
verted by excess of IGl into per chloro-phenol 
HNO| gives picnc acid HGl and KOlO, give 
chloranil 

DMODO.PHEKOL SULFHOKIG ACID 


0-HA(0H)(S03H)[6 2 14] [120°] Formed by 
adding a solution of KI and EIO, to one of phenol 
p-sulphomc acid m aqueous HGl (Eehrmann, 
J pr [2] 37, 11, 334, 369 , Osterr ayer, J pr 
[2] 87, 216) Monoclinic prisir e sol water, 
but ppd by HGl or H^SO^, decumposes at 190° 
Gonverted by nitric acid i ‘o picnc acid Ghro 
mic acid oxidises it to di lodo quinone 

Balts — KA' 2aq long needles or thick 
prisms — NaA' 3aq sol water, commercially 
known as ‘ sozodole ’ — GaHjE^IaSO^ dimetnc 
pnsms — BaA'2 shimng needles, v si sol 

water — ZnA'^ 6aq long needles The copper 
salt IS greenish white and v sol water 
DI-p-IODO-DIPHENYl G,^,I, i e 
0^4! 0^4! [202°] Formed by the action of 

m on the diazo* compound denved from benz 
idme (Bchmidt a Schultz, B 12, 489) Yellow 
leaflets 


o<I0D0 PHENYL-ACETIC ACID 0,H^O, t e 
OJBlJL GHj GO^ [96°] Prepared by digesting 
its nitnle with fuming HGl for four hours at 
126° The nitnle is formed by treating o-iodo- 
benzyl bromide with KCy (Mabery a ^bmson. 
Am 4, 102) Slender needles (from water), sol 
hot w^ter, alcohol, ether, GS^, and hgroln — 
AgA curdy pp ; si sol water 

p-Iodo-phenyl-acetic acid GeHJ GHj.GO*H* 
ri86°) Prepare<* by heating its nitnle with" 
fuming HOlAq in sealed tubes at 100° (Jackson, 
A. Mabery, Am. 2, 263 , P Am A 18, 206 , B 
11, 66j. Narrow white plates (from water) with 


agreeable odour like sweet allysium , v sol hot 
water, alcohol, ether, benzene, and GS^ Gives 
p-ir do benzoic acid on oxidation — ^BaA', aq 
minute white needles, v sol water — AgA' 
glist^ing plates, si sol boiling water 

Nitnle O3H4I CH« GN p lodo bentyl cyan- 
ide [60 6°] Prepared by boiling p-iodo benzyl 
bromide with alcoholic KGy Pearly plates 
insol water, v sol alcohol, ether, and GS, 
lODO PHENYL-AC^xYLENEG^Hj G GI Ob- 
tained from phenyl acetylene polleman, B 20, 
8080) Brownish-yellow liquia^ 

lODO-PHENYL-ACRYlIC ACID t; Iodo oin 


KAX 10 ACID 

Exo • lOD 0 - DI-PHEN YL - AM YLIDE NE-DI- 
AMINE G„H2,N2lt.e C3RoI(NHPl^h Formed by 
heating lodo isovale 0 aldehyde with aniline 
(Ghautard, -4 Ch [6] 16, 169) T,arge brownish 
yellow needles , v sol water and alcohol, m sol 
other solvents Decomposed on fusion Forms 
uncrystallisable salts 

DI . IODO - DIPHENYL - DI • CARBOXYLIC 
ACID GhH,I 204 le G3H,I(GO,H) G,H,I GOjH 
[262°] Prepared by the action oi^^HI on the 
diazo* derivative of di amido di phenyl dicar 
boxylic acid (Schultz, B 11, 217 , A 196, 21 , 
203, 95) Amorphous , v si sol boiling water, 
V Bol alcohol, acetone, and ether 

DI IODO PHENYLENE OXIDE so called 
G^HjIjO Tetra iodo diphenylene qumonc 
Formed in tl 1 action of iodine and KOH upon 
o , m , or p oxy benzoic acid and on phenol 
(Lautemann, A 120, 309 , Kammerer a Benzin- 
ger, B 11, 667) Formed also by boiling tn 
iodo phenol with aqueous Na CO,(L ), and by 
distiUmg di iodo diphenyl dioarboxylic acid with 
hme (Schultz, B 11, 217) Beddish brown 
powder, insol water, alcohol, ether, chloroform, 
and benzene Dissolves m GS, with deep red 
colour Boiling KOHAq has little action on it 
Gone HNOj forms picnc acid It decomposes 
at 200° Aqueous BO, at 100° forms colourless 

m-exo lODO-DI-PHENYL-ETHYLENE 

G,4H,ol2 1 e CIPh CIPh Formed bv heating di- 
phenyl acetylene (tolane) with dry iodine and 
crystallising from chloroform (E Fischer, A 211, 
238) Rose coloured plates , v si sol alcohol 
Decomposed by heat 

IODO DI - PHENYL - ETHYLIDENE - DI 


AMINE C,4H,3lN3te CH,! CH(NHPh), Obtained 
by heating iodo acetic aldehyde with excess of 
aniline (Chautard, A Ch [6] 16, 166) Yellow 
needles or tables Cannot be melted wi' aout de 
composition V sol alcohol, sol ether, benzene 
and GB, With strong acids it forms unoryetal- 
Usable salts, v sol water and alcohol 


DI-p-IODO DI-PHENYL-ODANIDINE 
CijH.j^Ng te CN,H,(C.H 4 l),? From p-iodo- 
aniline m ethereal solution and GyGl (Hofmann, 
A 67, 148) Crystalline — B'jH,PtCL 
Tii-p-iodo-tri-phenyl-guanidin e 
From m jp^iodo di phenyl thio-urea and lo^na 
(Losamtsch, B 6, 168) 

Exo -107)0 -m- PUN YL . HEPTYLIDENE • 
DIAMINE C,H„I(NHCA)». Formed by heat- 
ing iodo heptoio aldehyde with aniline (Chau- 
tard, A Oh [6] 16, 178) Lemon yellow deU- 
quescent tables , t sol alcohol, si sol bensena 
and GHOl, Decomposes on heating Does nol 
give crystalline salts 
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P-10D0.PHEHYL-HTD34ZIKE 

cAiNHNH, [10*'®] Formed. by reducing' 
the ^zo< derivative of p-iodo aniline [60®] m tb 
an exoesB of SnC4 (Neufeld, A 24b, 98) Silky 
needles (from hot water) , v sol alcohol, ^ther, 
ohloroform, benzene, and dilute I^Ac With 
acetone it forms G^H^l N^H CMe2 crystallising 
from petroleum ether in white plates [114®] 
With acetic aldehyde i^ gives C„HJ NjH CHMe 
[107®] crystalhsing frof[i petroleum ether in 
yellow needles ^ 

Di - iodo - phenyl - hydrazine C„HJjj(N H.) 

[4 2 1] [112®] From di lodo aniline by diazo 

tising and reducing with SnCl, (Neufeld, A 248, 
99) White silky needles, v sol alcohol, ether, 
and benzene, f;l sol hot water and petroleum 
ether The hydrochloriue [162°] crystallises 
from water in wnite needles 

Dt-iodo*e di-phenyl hydrazine te 

[8 1] C.H J NH NH C,H,I [13] Hydrazo du 
todo benzene TOO®] Formed by heating the 
azoxy compound C,H, I N^O C„H,Ihvith alcoholic 
ammonium suipnide at 100° (Gabriel, B 9, 
1408) V sM ordinary solvents 
l)i*AOdo-5 di phenyl hydrazine 
[4 Ij C,H,I NH NH C.H,I [1 4] Formed by 
heating the corresponding azoxy compound with 
aloobohc ammonium sulphide at 100° (G ) Flat 
needles , decomposed before melting 
n lODO PHEKYL OXAMIC ACID 
0,H,I NH CO CO^ [0 200°] 8 072 at 25® 

Formed by the action of alcoholic potash on the 
di lodo di anilide of oxalic acid (Djer a Mixter, 
Am 8, 357) Long white fibres Sol alcohol 
and ether —*Ba A', white pp — *Kgk.* white 
pp— KA' sol hot wakr 

p-IOBO PHEHTTL PHTHALIMIDE 

(1) C=0 

o,h/ yo 

(2) C— N 0,HJ [227°-228®] Prepared by I 

heating p lodo aniline with phthalic anhydride I 
(Gabriel, B 11. 2261) Needles V sol j 

less sol ether < 

o IODO PHEKYL PROPIONIC ACID | 

C,H,IO, C^,I C2 H^ C0,H o Iodo hydrocin j 
namvc acid [103°] Plates (from water) j 
Formed by reduction of o iodo cinnamic acid , 
(Gabnel a Herzberg, B 16, 2037) ' 

m Iodo>phenyl propionic acid | 

C.HJ C H, CO,H m-Iodohydro cinnamic aad \ 
[66®] Colourless plates Formed by reduction | 
of m iodo -cinnamic acid (Gabnel a. Herzberg, B 
16, 2039) 

^lodo-phenyl-propionio acid 
CJH41 0^4 COjH p Iodo hydrocinnamic acid 
[141®] ‘White prisms Formed by reduction of 
p-iodo*oinnamio acid with HI and P (Gabriel a 
Herzberg, B 16, 2010) 

3«Iodo*phen7Lpropionio acid 
CA Om CH, CO^ [120®] Formed by add- 
mg fuming HIAq to a concentrated aqueous 
•mution of 0 oxy phenyl propiomo aoid (Glaser, 
A 147, 97) Formed also from cmnamio acid 
and oono HlAq in the cold (Fittig a. Binder, A 
196, 183) Small crystals (from CS,) Becom* 
poi^ on fusion Boihng with water converts it 
into HI and cinnamic aoid Aqueous Na,COg 
idvet HI, styrene, ard 00,. * 

W.IODO-DI PHBNYL.PBOPYLXBBNl.Bl. 
Ammi 0uH,4N, OH,IO£^OH(NRPh),. 


Formed by heating /S-iodo propiomo aldehyde 
with excess of anihne (Chautard, A Ch [6] 16, 
159) Brownish yellbw needles or tables, v sob 
all ordinary solvents Decomposed by heat with- 
out previous fusion Gives no crystalline salts 
DMODO-DI PHENYL SULPHIDE 
t e (C^H4l)jS [139®] Formed by heating di 
phenyl sulphide with iodine anu iodic acid in 
sealed tubes Got also from di amido di phenyl 
sulphide by the diazo reaction (Krafift, B 7, 
1165) LaminsB 

p IODO PHENYL THIOCARBIMIDE 

CgH,! N CS [65®] Formed by the action of 
iodine on an alcoholic solution of di p iodo di- 
phenyl thio urea (Losanitsch, B 5, 158) 

Crystals 

DI p lODO DI PHEKYL-THIO UREA 

C„H,.I,N.S CS(NH C.HJ)^. [173®] From 
p iodo aniline, alcohol, and CS, (Losanitsch, B 
5, 157) Y si sol alcohol and ether 

IODO ISO PHTHALIC ACID C,ftI(CO,H), 
[6 3 1] [204°] Formed by oxidation of i^o- 

tolyl methyl ketone C^jH.Mel CO CH, [1 2 5] with 
CrO, (klingel, B 18, 2701) Fine white needles. 
Sublimable V sol alcohol, acetic acid, and 
ether, insol cold water 

Salts— A"Ba very sparingly soluble fine 
white needles — A'Ca* microscopic needles — 
A"Ag,* white crystalline pp— A"Cu* green 
crystalline pp 

IODO PROPANE V Proptl iodide 
D i iodo-propane CjH^I, i e CH, CHI CH^ 
Pfopylene iodide S G LL? 2 49 From propyl- 
ene and iodine (Berthelot a Be Luca, C R 89, 
748) From allyl iodide and gaseous HI at - 18® 
(Malbot,C B 107,114, Bl [2] 50. 449) Liquid 
Split up by alcoholic potash into iodine and 
propvlene 

Di-iodo-propane CH,I CH, CH,I Trt methyU 
ene iodide (227°), (169° at 170 mm) 8G 
V 2 6631 , I 2 5962 , ^ 2 6614 Obtained by 
heating s di oxy propane (trimeth> lene glycol) 
with fuming HIAq at 100® (Freund, M 2, WO) 
Also from tnmethylene bromide, alcohol, and 
KI (Perkin, jun , C J 61, 12) 

bi-iodo-propane CH, GI,.CH, Allylene di- 
hydro-dt wdide (148°) S G « 2 16 (O ) , 2 46 
(S ) Obtained by direct combination of all} lens 
with HI (in cone solution) (Oppenheim, Bl [2] 
4, 434 , Semenoff, Bl [2] 6, 446) Heavy oil 
Palely decomposed by distillation, but may be 
distilled with steam or with any indifferent gas 
SI sol alcohol, V sol ether Becomes coloured 
in air and light Alcoholic potash forms 
CH, Cl CH, Ag,0 gives acetone (Sorokin, Z 
1871, 264) 

lODO-PROPIOLIC ACID C,HIO, t s 
ICC CO,H Iodo propargyltc acid lodo-acefyU 
ene carbwylic acta [140®] Small colourless 
prisms or ghstenmg needles 

Formation — 1 By saponification of the ethyl 
ether ~ 2 By the action of a solution of iodine 
m El upon the cuprous compound of calcium or 
banum propargylate 

Reaettone — It combmes wntb HBr to form 
brom iodo aorvho aoid [96®] , with HI it yields 
iodo aorylio aoid [133®] , with bromine dis- 
solved m omoroform it yidds di-bromo-iodo- 
aoryUc aoid [147®] , with an ethereal solution of 
pomne, in lodo-aorylio acid [207®] , and wiHi 
iodine bromide, bromo-di-iodo acryhoaoid[183®]* 
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Ou the other hand, an aqueous solution of brom- 
ine converts it into di-bromo lodo ethylene 
IBrC CHBr with evolution of CO^ 

Salts — A'K .small glistening very hygro- 
scopic needles— A'Ag white pp, decomposed 
by warming with water forming Agl — A'^Ba 
easily soluble amorphous solid — A^^Cu 

Ethyl ett er AOEt [68°] , large colourless 
pnsms Formed by the action of a solution of 
lodme in KI upon the cuprous compound of 
propargyhc ether (Baeyer, B 18,2274, Homolka 
a. Stolz, B 18, 2282 , 19. 636) 

a-IODO PROPIONIC ACID CsHsIO^ t e 
OH, CHI COgH Prepared by digesting syrupy 
lactic acid ^1 mol ) with PI, (1 mol ), pouring 
the product into water and extracting with ether 
(Wichelhaus, A 144, 862) Oil, nearly insol 
water 

jS-Iodo-propiomo acid GHJ CH, CO^jH [82'’] 
Formation — 1 By the action of iodide of 
phosphorus on glyceno acid (Beilstem, A 120, 
226, 122, 366, Erlenmeyer, A 191, 284) — 

2 From acrylic acid and cono HIAq (Wish- 
cenus, A 166, 1) 

Preparation — The product of the oxidation 
of glycerin with nitric acid is evaporated on the 
water-bath, and the syrupy residue diluted 
with water until it possesses S»G 1 26 This 
solution j30 c c ) 18 then poured into a flask con- 
taining iodine of phosphorus prepared from 
iodine (60 g ) and yellow phosphorus (6 5 g ) 
After the vigorous action has taken place, the 
sohd residue is recrystalhsed from water (V 
Meyer, B 19,3294, 21,24) 

Properties —Colourless laminas, v sol hot, 
v si sol cold, water, v e sol alcohol and ether 
May be converted mto propionic acid by HI or 
by sodium amalgam (Moldenhauer, A 131, 128) 
By boiling with water it is converted into hy 
dracryhc acid and a little acrylic acid Boiling 
with water and AgaO forms hydracrylic acid, 
para adipi malic acid CaH,oO^, dihydracrylio 
acid and paracrylic acid CJH4O2 [69®] 

(Beilstem , Wislicenus, Z [2] 4, 683 , Socoloff , 
Edimenko, Bl [2] 34, 321 , v also Acrylic acid) 
j8-Iodo propionic acid is converted into adipic 
icid by heatmg with reduced silver (W ) AgNO, 
gives in an aqueous solution of /9 lodo propionic 
acid an immediate pp of Agl 

Methyl ether MeA' (188®) SC 1 1 841 
(Henry, 0 B 100, 114) Colourless oil, turning 
brown in light Is not pungent Formed from 
the acid, alcohol, and 

Ethyl ether EtA' (202®) (Fittig a Wolff, 
A 216, 128) S G 1 707 (Henry) Formed by 
heating an alcoholic solution of the acid after 
adding a few drops of H SO4 Formed also by 
dissolving the acid (1 pt ) in alcohol (3 pts ) and 
saturating with HCi , the yield is only 50 p c , 
for much EtI is evolved (Lewkowitsch, J pr [2] 
20, 167 ; Wichelhaus, B 1, 25 , Wislicenus, A 
193,129) Oil Partly decomposed on distillation j 
Amide CEy CH^ CONH, [101®] Formed | 
by the action of aqueous NH, on the methyl j 
ether in the cold (Henry) Colourless tables, 
turning yellow in light Y sol water Its solu- 
tion gives a pp. with AgNO, 

iS-IODO PiajIONIC ALDRHYDE 
OBy CH, CO H S G. 2 21 Prepared by the 
acfbion of iodine (26 g.) and iodic acid (10 g ) on* 
propiomc aldehyde (18 c 0 ) diluted with alcohol 


(50 0 0 ) It IS washud with EOH solution and 
poured into water (Chauta d, A Ch [6] 16, 167). 

Properties —Heavy colourless liquid, not in- 
flammable, wich an exceedingly irntatmg vapour 
Miscible with alcohol, ether, and acetone , si sol 
water Is totally decomposed at 100® Verv 
dilute solutions of KOH, NaOH,or NH^HO attack 
it slowly in the cold Cono solutions resimfy 
it Mineral acids beha^ a similarly HNO, oxi- 
dises It to CH^I CH, rO^H [82°] Ag(C,H30,) 

forms propyl acetate (90’) \gCN and silver 
Bulphocyanide give CHj (CN) CH, CO H and 
CH., (CNS) CHo CO H Aniline gives the com 
pound CH,I CH CH (N^" C^HJ,. 

lODO PROPYL ALCOHOL v lodhydrxn of 
Propylene glycol 

Di lodo - propyl alcohol CsHgl^O 1 a 
CH I CHI CH,OH Di iodide of allyl alcohol 
[45®] Prepared by dissolving iodine in allyl 
alcohol (Hubner a Lellmann, B 13, 460, 14, 
207) Colourless needles Easily decomposed 
by light or heat Sol alcohol, ether, and benz 
ene, insol water On heating the chloioform 
solution it gives a compound crystallising in 
colourless piisms [160®], which is probably an 
lodo allyl alcohol 

Di lodo isopropyl alcohol CHJ CH(OH) CH,I 
Glycerin di wdhydnn [0 - 1B°] S G 2 4 
Prepared by heating the s dichlorhydnn of 
glycerin with K I and water on a salt bath 
(Nahmacher,B 5,363, Claus, 168,24) Faintly 
yellowish oil Decomposes when distilled 
p-IODO PROPYL -BENZENE CaH4(C,H,)I 
[1 4] [260°] Formed by heatmg p diazo pro- 

pyl benzene with HI (Louis, B 16, 110) Vola 
tile with steam Colourless oil Sol ether, m 
sol alcohol, almost insol water On oxidation 
with cold CrOj in acetic acid it gives p lodo 
benzoic acid 

p lodo iso propyl benzene C3H4(C,H7)I 
(234°) Prepared by heating p diazo iso propyl 
benzene with HI (Louis, B 16,114) Colourle«i3 
oil On oxidation it gives p lodo benzoic acid 
w-IODO PROPYLENE v Allyl iodide 
o lodo propylene CH, CHI Clf, Allylene 
hydro wdide (82®) (S ) , (9^°-101°) (O ) S G 
- 1 835 , is 1 803 Formed by decomposing di 
lodo propane CH^ CI,.CH, (1 mol ) with alcoholic 
KOH (1 mol ), and mixing the distillate with 
water (bemenoff, Bl [2] 6, 446 , Z 1865, 726 , 
Oppenheim, Bl [2] 4, 434 , Z 1865, 719) 

Di iodo propylene CjIIJ, i e CH, Cl CHI 
Allylene di iodide (198°) Obtained hy expos- 
ing allylene for two months to a solution of I m 
aqueous KI in sunshine (Oppenheim Oil, 
Turns brown in light Yields allylene ith alco- 
holic KOAo 

Tri iodo propylene CHI Cl CH,! Di lodo* 
allyl iodide Propargyl tri iodide [41®] Formed 
by the combination of propargyl iodide with 
iodine (Henry, B 17, 1132) Small colourless 
needles 

Tri iodo-propylene CH, Cl Cl,. lodo-allylene 
di iodide [64°] From silver allylene and 
lodme m ethereal solution (Liebermann, A 136, 
273) Needles Decomposes at 78® V e sol 
ether, m sol alcohol. Alooholic potash gives 
lodo-allylene 

IOSO.^BOPTI.SHS.OLTCOI v lodhydnm ol 

OliTCaBlH. 
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lODO.PBOPTL.THIOiPHEIlE C,H,1S te 
O 4 H 2 IS CjH, From n propyl thlbpheae (Rufei, 
B. 20, 1743) Oil, volatile with i|team 

J/d-IODO PYBOTAETARIC ACID 0^,10, 
[185°] From itaoonio acid an^ HI at 160° 
(Swarts, Z 1806, 722) Nodules Reduced by 
further treatment with HI ^o pyrotartanc acid 

TETRA lODO PYRROLE CJ,NH *Iodol » 
S 02 , S (90 p c alcolAol) 6 at 15° , S (ether) 
60 Formed by^the action of an ethereal solu- 
tion of iodine oh pyrrole potassium (Ciamician 
a Dennstedt, G 13, 18. B 16, 2582), and by 
the action of iodine on an alkaline soluticAi of 
pyrrole (Ciamician a Silber, O 16, 543 , B 18, 
1766) Lor-T yellowish brown flat pnsms or 
minute yellow needles (frc jti dilute alcohol) Sol 
ether, acetic ac d, and hot alcohol, nearly insol 
cold alcohol, insol water and aqueous acids 
Decomposes at about 140°-150° Gives a white 
pp with AgNOj instantly blackening, green 
colouration with HgCl^ Has no basic properties 
It 18 not decomposed by boiling water, but boil- 
ing HClAq blackens it It does not dissolve in 
aqueous KOH, but alcoholic potash dissoKes it 
forming a potas'^ium dci native which is decom 
posed bv acids (eNon CO ) but not by water 
Zinc dust and KOH reduce it to pyrrole (Ciami 
cian a bilber, B 19, ^027) When heated gently 
with cone H^SO* it gives at first a green, then a 
dirty violet colouration Its alcv nolic solution 
gives a red colour with nitric acid (Vulpius) It 
18 employed pharmaceutically as a substitute for 
iodoform for suppurating sores, fungoid growths, 
hay fever, Ac , having the advantage of possess 
ing no odour, and exerting no poisonous effect 
upon the s\ stein 

lODO-QUINOLINE C,H,IN [63°] (abo%e 
300 ) S G 1 93 Prepared by heating quinoline 
with a KI solution of iodine and HIO, (La Coste, 
B IS, 780) Monoclinic prisms, or long thin 
needUs I asily volatile with steam 

Salts -B'lICl ^aq small yellow needles — 
B'jH PtCI^ 2aq long orange needles, si sol 
water — B^HCi^O, sparingly soluble jeliow 
needles or plates 

Methylo todiAcBMel glistening golden 
plates, sol hot water v si sol cold water and 
alcohol, insol ether 

Methylo chloride B'MeCl aq fine yel- 
lowish needles or thick jellow prisms, dimor- 
phous (Lehmann, Z K 12, 377), v sol water — 
(B'MeCl)2ptCl4 fine orange crystals, si sol cold 

water 

.CH CH 

(Py 3) lodo qumohne C-H^ I 
\n CI 

Formed bv heating {Py 3) chloro quinoline with 
HI (Friedlander a Weinberg, B 18, 1531) 
White needles 81 sol water, v sol other sol 
vents - B HI long needles -~B'^Cl,PtCl, aq 
red needles 

Di-iodo-qninohne C^HjI^ [90° uncor ] 
Formed by the action of iodine m CS^ on quino 
line (Claus a Istel, Ji 16, 824)^ Dull-green 
metallio needles Sol alcohol, ether, and aoetio 
aoid 

DI lODO-aDIKOHE O.H,I,0,. [169°] 

Formed by the action of lodio acid oi» the diaoetyl^ 
derivative of hydroquinone (Metzler, B 21, 26551 
Yellovr needles (from alcohol) aIs converted by 


the action of sulphurous acid into the hydro- 
qumone [142°] 

Di io'*o qumone [3 5 41] [180®] 

From di-iodo p amido-pheno', (5 v ), H^SOi and 
K^Cr.O, (Seiffert, J pr [2] 28, 438) Formed 
also by oxidising di lodo phenol sulphonic acid 
with CrO, (Kehrmann, J pr [2] 37, 336) Golden 
plates (from benzoline) Readily sublimes, almost 
msol cold, V si sol boilmg, water With HCl 
and SnCl, it gives di lodo hydroquinone [146*^ 
FeCl, reconverts this mto di-iodo qumone 

Di iodo qumone chlonmide 

[123°] From C,Hj2(NH,)(OH), hydne chloride, 
and bleaching powder solution (Seiffert, J pr [2] 
28, 438) With NMe,Ph it gives 

lODOEESOECIN C,H,IO, ,« O.H,I(OH)r 

[67°] Formed by agitating an ethereal solution 
containing resorcin (10 pts ) and iodine (24 pts ) 
with PbO (110 pts ), distilling off the ether and 
recry'^tallising from benzene (Stenhouse, C N 
26, 279, A 171, 311), Trimetrio prisms, soL 
water 

Tn lodo resorcin C.Hr,(OH)^ [145°] (M a. 
N ) , [164°] (C ) Formed, together with a brown 
substance insoluble in CSj, when ICl is added to 
an aqueous solution of resorcin (Michael a. 
Norton, B 9, 1752) Formed also by adding an 
aqueous solution of resorcin to a solution of 
KIO„ iodine, and KI (Claasen, B 11, 1443)i 
Prepared by adding bleaching powder to a dilute 
alkalme solution of resorcin (1 mol ) and KI 
(7 mols ), and then acidifying (Degener, J pr [2] 
20, 324) Needks (fiom CSj), si sol hot water, 
v sol alcohol and ether May be subluned 
Boiling HNOg gives tn nitro resorcin 

Di acetyl dertiattve CrtHI,(OAc)«. 
[170°] Needle'^, v sol alcohol and ether 

lODO RESORCIN SULPHONIC ACID 
C«H;I(OH)^(SO,H) From potassium resorcin 
sulphonate and iodine (H Fischer, M 2, 340) — 
KA' 3aq minute crystals 

lodo resorcin disulphonio aoid 
C„HI(OH)^(SOjH)^ Formed by digesting potas 
Slum resoicm disulpbonate (30 g) with lodme 
(33 g ) m dilute alcohohe solution at 100° (F ) — 
KA long needles 

IODO SALICYLIC ACID v looo 0 oxv-bemzoio 
xriD 

IODO STEARIC ACID From di 

oxy stearic acid and HI (A Sa^tzeff, J pr [2] 
33, 309) Oil 

Iodo stearic acid CnHjJOj. From oleic 
acid, PI,, and a httle water The product lA 
mixed with water and exti acted with ether 
(M 0 a A Sajtzcff, J pr [2] 35. 384) 

ProptrtKt — Oil Resembles the preceding 
aoid 

Bcacivons--l Reduced by Zn and HCl to 
steano aoid —2 Moist Ag^O forms a substance 
that 18 unsaturated (taking up 56 p c I from its 
solution m HgCl^q), but is converted by alco- 
holic KOH into oxy steano acid — 3 Alcoholic 
KOH forms solid iso oleic acid [46°], and also 
ordinary oleic acid 

lodo-steario acid 0,„H,;,iO^ Formed by 
heating iso oMo aoid with tn iodide of phos- 
phorns and water (Const a Saytzeff, / pr [S] 
87, 276 , BU [2] 47, 169) Oil, sol other. 
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lODO-STEAKIO ACID, 


RtactMns — 1, Yields an oxysteanc acid 
[85°3 on treating with silver oxide — 2 Aloohoho 
potash regenerates iso-ole!o acid [40°^45°], but 
forms no ol^o acid —8 Alkahne EMnO^ oxidises 
H to di-oxy-Bteario acid [78®] 

lODO-STEAEIDENIC ACID 0„H„IO, lo^o- 
oUKe aetd From ricmoleic acid OjgHj^O,, water, 
P, and iodine at 100° (Claus, B 9, 1917) Oil 
Deduced by boiling with zmo and HClAq to 
steano acid Combines with bromine 
DI-IODO-SVCCIHAMIC ACID 
CO^ OH, OI,,CONH, 

Ethyl ether AfBt [134°], long needles, 
slightly soluble m cold water Formed by the 
action of iodine upon diazo succmamic ether 
00,£t CH, ON, CONH, in ethereal solution( C ur 
tins a Koch, B 19, 2462, J pr [2] 38, 485) 
lODO-TARCONINE V Narcotinb 
lODO-THIENYL METHYL KETONE 
O4SH3I CO OH, lodo-acetothi^none [129°] 
Formed by the action of acetyl chlonde upon 
mono- or ^ lodo thiophene in presence of Al^Cl* 
(Oattermann a Kdmer, B 19, 692) Long 
colourless needles (from alcohol) Very volatile 
with steam Strong odour By alkaline KMnO, 
it IS oxidised to lodo thiophene carboxylic acid 
[131°] 

Phenyl hydraz%deO,SB^l C(N,HPh) CH, 
[184°] , yellow tables , si sol alcohol 
(a) lODO-THIOPHENE C^HjIS ♦ e 
CHCHv 

I \S (182° cor ), Oil Formed by the 
CHOI / 

action of iodine and HgO on thiophene at the 
ordinary temperature (Meyer a Krcis, B 17, 
1558 , Egli, B 18, 544) With sodium and EtI 
it gives ethyl thiophene With Na and n butyl 
bromide it forms w-butyl thiophene (182^) 
Gives an lodo-nitro thiophene [74°] (Kreis, B 
17, 2073) 

Di-iodo-thiophene C^EyjS [404°] White 
crystals Formed by the action of 2 mols of 
lomne and HgO on thiophene at the ordinary 
temperature (Meyer a Kreis, B 17, 1558) 

lODO- THIOPHENE CABBOXYLIC ACID 
04SH,I(C0,H) lodo thwphentc acid [131°] 
Formed by oxidation of lodo thienyl methyl 
ketone with alkaline KMnO^ (Oattermann a 
Bdmer, B 19, 693) Colourless silky needles 
(from water) Subhmes in glistening tables — 
NH4A' needles, si sol cold water 

(a).10D0.THI0PH£N£.(j3] DI SDLPHONIC 
ACID 04HIS(S0,H)2 Formed by sulphonation 
of (a)-iodo thiophene On reduction with sodium 
amalgam it yields thiophene (/3) di sulphonic 
acid (Langer, B 18, 559) 

lODO-THlOXENE is Iodo di methyl thio- 
phene (g t;) 

IODO- THYMOL 04H,MePr(0H)I [14 3 6] 
[69®] Prepared by adding iodine (8 5 g ) to a 
solution of thymol (5g) in ammonia (6co) 
mixed with alcohol (2 0 c ) and distilling the 
oily product with steam (Willgerodt a Korn- 
blnm, *r pr [2] 39, 289) Lustrous white 
needles, insol water, sol other solvents Oxi- 
dised by MnO, ank ^804 or by FeOl, to thymo- 
qmnone Not attacked by aqueous KOH at 
300^ HNO, forms nitro thvmol, displacing I 
by NOr H,S04 forms a sulphomo acid. 


Ethyl dertva five C4H,MoPrI(OEt) [52°] 
Opaque white urimetno tables, insol cold water, 
si sol hot water and alcohol 

Acetyl derivative C4H,MePrI(OAo) 
[71°] White needles 

Benzoyl derivative 04H,MePrI(OBz), 
[95°] Large tables 

Ptcryl derivative [166°], yellowish 
crystalline aggregates 

IODO THYMOL SITLx'HONIC ACID 
C.HMePr(OH)ISO,H [1 4 3 2 6]- From thymol 
by successive sulphonation and lodation (Kebr- 
marn, J pr [2] 39, 392) Gives an iodo thymo 
quinone on oxidation HNO, gives di nitro 
thymol [53°] — KA' 2aq crystals melting in 
water of orystallisati'^n at 80°, decomposed at 
120° -BaA',— AgA' 

IODO - THYMOQDINONE C^HMePrlO^ 
[6264 1] [61°] Formed by oxidising i^do- 

thymol sulphonic acid with CrO, (Kehrmann, 
J pr [2] 39, 392) Yellowish red prisms Be 
duces to an iodo hydrothymoqumone [74°] 

Oxim C«HMePrIO(NOH) [52 64 1] [130°] 
Formed by heating the quinone wifli hydroxyl- 
amine hydrochloride in diluted (75 pc) alcoholic 
solution Long yellow prisms and needles, sol 
alcohol and ether, insol cold water Its acetyl 
derivative C4HMePrIO(NOAc) crystallises in 
golden needles [70°] Its sodium derivative 
crystallises ir greenish laminae 

Iodo thymoquinone CJIMePrIO, [5 2 3 4 1] 
[66°] From iodo carvacrol sulphonic acid by 
oxidation with chromic acid mixture (Kehrmann, 
J »r [2] 40, 188) Garnet red tables, sol alco 
hoi and ether More volatile with steam than 
its isomende Smells like quinone Hydroxyl 
amine slowly forms an oxmi 

o IODO TOLUENE C,H,I le C^H,! CH, 
[2 1] (205°) (B a K ) , (211° 1 V ) (K ) S,G 

^ 1 697 (B a K ) Formed from o toluidine by 
the diazo reaction (Beilstein a Kuhlberg, Z 8, 
102, A 158, 347 , KekuU, B 7, 1007 , Mabery a 
Bobinson, Am 4, 101) Oil 

Ileacttons — 1 Oxidised by dilute nitric acid 
to 0 iodo benzoic acid [157°] ~2 Viith CICO Et 
and Na it forms C^H^Me COJ'lt —3 CrO^Cl, 
gives C^H,! CHCl^ and a little C^H^I CHO (Stuart 
a Elliott, C J 63, 805) ~4 Wlien heated with 
H2SO4 it forms iodo toluene sulphonic acid, di 
iodo toluene, and tn iodo toluene (Neumann, A, 
241, 62) 

w Iodo toluene C.H4I CH, rS 1] (204°) 

S G 22 1 698 From m toluidine by tb« diazo 
reaction (B a K ) 

p Iodo -toluene C4H4I CH, [4 1] [36°] 

(2116°) From p toluidine by the diaro- reac- 
tion (K5rner, Bull Acad Belg 1867, 157) The 
same body appears to be formed from mercury 
ditolyl and iodine, although the melting point is 
given as 20° (Dreher a Otto, A 154, 171) 
Laminee May be sublimed Gives p iodo 
benzoic acid when oxidised by ohromio acid 
mixture HgSO, forms lodo-toluene sulphonic 
acid and di- and tn-iodo-toluene (Neumann, A. 
241, 58) 

w-lodo-toluene v Benzyl iodide. 
o-IODO TOLUENE SULPHONIC ACID 
OyH^SO, e CH, OgH,! SO,H From o-iodo- 
,tolnene and SOg (Mabery a Palmer, Am 6^ 
170) Sympy liquid >~BaA\ 14 aq : needlaa. — 
OaA'g2iaq--Pb.V^2aq 



DMODO-VINYL-AMINE. 


0 ^Mo-tolaen« (a)>fulphonic aeid heating lodo acetic aldehyde with ji-tolmdine 

Clf, SOsH Formed, together w.th the (Chautard, A Ch [6] 16, 156) Orange yellow 
(i9) isomendo, by gra<!kially adding p lodo toluene prisms or tables, decomposed by heat Doee 
to SO|, both dissolved m chloroform (Glassner, not fumirh crystalline salts 
B 8, 660) -BaA' 4aq needles , v e soL water lODO TOLYL METHYL KETONE 


p lodo toluene (i8)-8ulphonio acid 
CH, O^H,! SO,H Formed as above Deliquescent 
crystalline mass — KA'aq very soluble lamin» 

— NaA'^aq dense aggrej^ates of whetstone 
shaped very soluble c’^ystals — CaA'^ 3aq very 
soluble silky needles — 3aA', aq thin laminaa, 
il sol water — C|juA",6aq light blue needles, v 
sol water 

Amide C,H,MeI SO, NH [179®] CryBt|l8. 
m. sol hot water, v so alcohol 
lodO'toluene disulphonic acid 

0,.X,MeI{S0,H), [1 4 3 X] 

From C,H,Me(NR,)(SO,H;, by diazo- reaction 
(E Rictiter, A 230, 325 , Limpncht, B 18, 
217*" Slender white needles, v sol alcohol 
and water -~BaA"6aq prisms, v sol water — 
K,A" 2aq small prisms 

Chloride C,H,McI(SO Cl), [143®] After 
one fusion it melts at 126^ Long white prisms, 
sl sol 

Amide [130°-132®] White needles (from 
water) 

^IODOhj-TOLUIDINE C,H,MeI(NH,) [14 2] 
[49®"' (273®) From lodo o nitro toluidine by 

reduction (Heynemann, Z [2] 6, 402, A 158, 
338) Needles Boils, with rapid decoraposi 
tion,at273® V e sol alcohol, ether, and CS, — 
B'HNO, colourless nacreous laminae S 95 at 
16® 

lodo-toluidlne C,H,MeI(NH ) [1 4 3] X80®] 
From p lodo toluene by nitration and reduction 
(Glassner, B 8,561) Needles or plates , v sol 
alcohol — IV HCl needles — B'HNO, plates — 
BXljSO, needles 

Di-iodo-p-toluidine C,H,MeI,(NH,) [13 5 4] 
[124 5°] Formed by the action of ICl on p tolu 
idme dissolved in HClAq (Michael a Norton, B 
11, llo. Am 1, 263) Ilamiified gioups of slender 
needles, m sol cold alcohol, sl •^ol hot a ter 
lODO-TOLIJIDINE STTLPHONIC ACID 
C,H^e(NH )I(SO,H) [1 2 4 6] From the diazo 
derivative of C,H,Me(NO,)(NH,)(SO,H) [1 2 4 5] 
and cone HI at 140° (Limpncht a Foth A 230, 
308 , B 18, 2185) Satiny needles (containing 
aq) Sl sol cold water, m sol hot water — 
BaA',* trimetnc tables , v sol w ater 

lODO-TOLVQUINONE C,H;MeIO, [6 2 4 1] 
[117°] Formed by oxidising a solution of lodo 
oresol sulphonio acid m sulphuric acid with 
chromic acid (Kehrmann, J pr [2] 37, 340 , 39, 
392) Long reddish yellow needles, m sol ether 
Reduced by stannous chloride to lodo hydrotolu- 

S uinono [111®] With hydroxylamine it gives 
be mono>oxim crystallising in short yellow 
pnsms [166°] 

Di-iodo-toluquinone C,HMcI,0, [3624 1] 
[ 118 ®] Prom di lodo m cresol sulphonio acid j 
and CrO, (Kehr nann, J pr [2] 39, 392) Garnet* 
red laminn, t sol organic solvents May be 
fubhmed 

DMODO-DITOLYE ^3 4 1] C.H,MeI C,H,MeI 
[1*8 4] [100®]. From li amido ditofyl by Sand- 
meyer's modification of the diaso* reaction (Stolie, 
a. 21, 1(»96) YeUow needles 

• -XOBO - Dl . TOLYL • STHYLUHkNE . BI . 
AMINK OH4.0H(NHO,H«Me),. Obtained by* 


0,H,MetCOCH, [12 6] [39®] Formed by 

beating diazo tolyl methyl ketone (from amido* 
tolyl methyl ketone [102®]) with an excess of HI 
(Klingel, B 18, 2700) Yellowxsh pnsms V 
sol ^cohol and ether , sl sol hgroiii and 
benzene , insol water By CrO, it is oxidised to 
lodo iso phthalic acid [204®] 

/3 lODO-VALERIC ACID i c 

(CH,),CI CH, CO,H [80®] Sohdifaes at 69° 
Separates as crystals when HI is passed mto a 
concentrated solution of /3 oxy isovaleno acid 
(bchirokoff, J pr [2] 23, 286) Converted by 
sodium amalgam to isovaleric acid 
I lodo valeric acid CEtMel CO,H (?) Hydros 
iodide of tujlic acid [86 5®] Formed by the 
combination of tiglic (methyl crotonic) aciawith 
HI which may be effected in the cold (Schmidt 
a Berendes, A 191, 117) Formed also, together 
with the following, when angelic acid is heated 
with HlAq (Schmidt, A 208, 254) Needles, sL 
sol cold water , decomposed by boiling with 
water Converted by zme and dilute H^SO, into 
CEtMeH COjH Aqueous AgNO, gives Agl, 
tiglic acid and CO,. 

lodo valerio acid CH, CHI CHMe CO,H 
[46°] Hydro iodide of angelic acid From 
angelic acid and cone HIAq m the cold (Fittig, 
A 216, 162) Pnsms, v sol water Zinc and 
dilute H^SO, converts it mto CEtMeH CO,H. 
Aqueous AgNO, gives Agl, tiglic acid, and 
Aqueous NajCO, at 0® gives CO„ ^ butylene 
CH, Cn CH CH„ and ^ V ^so Amoruo 
icin, vol 1 p 266 

lODO-ISOVALERIC-ALDEHYBE C,HJO 

(CH,),CH CHI CHO (?) 8 G Lt 2 17 

Mwi —Isovaleno aldehyde (24 o.c) 
dissolved in alcohol (50 c c ) is treated with 
iodine (20 g ), and lodio acid (8 g ) The reaction 
takes place at the ordinary temperature, and is 
complete in about 15 days The liquid is poured 
into excess of water, and decolourised by alkali 
or reduced silver (Chaulard A Ch [6] 16, 160). 

Properties — Colourless liquid, blackening on 
exposure to light, and having an extremely 
imtating and suffocating odour It is completely 
decomposed at 100®, and is not solidified at 
— ?0® V sol alcohol and ether, less sol bens* 
ene, CHCl, and CS Sl sol water 

Bcacitons — Rapidly decomposed by alkalis. 
The action of ammonia is complex, giving valene 
aldehyde ammonia, valendiiie C,^.,N, and 
valeritrine C^H^N Forms a crystalline com- 
pound with NaHSO, Ag(C 5 H,Oj) at 100® yields 
amyl acetate (138®) AgCN and AgSCN react 
forming Agl and the corresponding denvativea. 
Forma a mono* and a di anilide with aniline. 

lOBO-YANlLLIN v Methyl derwative of 

I0I>0*DX OXY-BXKZOIO ALDEHYDE 

DMODO*VINYL.AMIHECI,CH(NHJ [192° 
with decomposition] Formed by the action 
of cold aqueous NH„ CO, and alcohol being 
eliminated upon the di lodo oxy acrylic ether 
El, C(OH) CO,Et, obtamed by treating dlazo- 
j oxy acrylic ether CNj,C(OH) COnEt with an 
I ethereal solution of lo^e (Buchner a. Cortiut, 
[ B. 19, 861) Small yellowish prisms. Very 
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ipanngly tolcble in cold water and ether, more 
easily in hot water and hot alcohol Volatile 
vnth steam It is stable towards acids, bat 
alkalis set free NH, in the cold 

DI-w-IODO-o-I^TLENE C.H4(CBy)*. (hXylyl 
M’todtde [110®] Pnsmatic crystals Formed 
by heating phthalyl alcohol (di « oxy-xylene) 
with HI (Leser, B 17, 1826) 

Di-»-iodo p-xylene [o 170®] 

Obtained by boiling [4 1] CgHdCH^OH), with 
oono HIAq lor a few minutes (Grimaux, Z 1870, 
895) Slender needles, si sol ether, v sol 
boiling alcohol and chloroform Turns yellow 
tn air Not very volatile with steam 

lODOPIUMBIC ACID H^bl^, v Lead. 
tODiDE OF, ComhinatwnSy No 3 

lOKS. The elements or radicles into which 
a compound is primarily separated by electro 
lysis (v Phtsical methods, section Electrical 
methods) 

IPECDAKIC ACID G„H„0, An acid exist 
ing, according to WiUigk (^1 76, 342), along with 
emetine (g v ) in the root of Cephahs Ipecacu 
anha It is extracted by boiling alcohol, ppd. 
by basic lead acetate, and the pp decomposed by 
HjS Beddish brown, very bitter, amorphous 
mass, m sol ether, v sol alcohol and water 
Colours feme salts green, the colour being 
changed to violet by ammonia Its dilute solu 
tion does not ppt Pb(OAc)2 but ppts basic lead 
acetate Its alkaline solution absorbs oxygen 
from the air It thus somewhat resembles gallic 
acid Podwyszotzky {Ph [3] 10, 642) by ex- 
tracting ipecacuanha with ether and light petro- 
leum obtained an acid (‘ Erythrocephalem ’), 
which formed a purple red alkaline salt, and 
which crystallised from chloroform in coloured 

IPOMIC ACID C«H,oO, [104®] Produced 
by the action of nitric acid on jalapin (Mayer, A 
83, 143 , Poleck a Samelson, C C 1884, 813) 
Besembles sebacic acid 

IBIDIDM Ir At w 192 6 Mol w un 
known [2200®] (Van der Weyde) , [1950®] 
(VioUe, C R 89, 702) , [2500®] (Pictet, C R 88. 
1317) SO 22 42 at 17 6° (Deville a Debray, 
P M [4] 60, 651) S H 0®-100® = 0323, 
0®-1400®= 0401 (Violle, C R 89, 702) CE 
linear 000007 (Fizeau, G R 68, 1125) 

Occurrence — As metal, alloyed with Pt, Os, 
Bn, Bh, and Pd Specimens of platin indium, 
osm indium, &c , contain from 25 to 78 p Ir 
(v Deville a Debray, A Ch [3] 66, 431 , Berze- 
hus, P 13, 436, 627 , 16, 208) In 1802 Tennant 
{T 1804 411) noticed a metallic residue when 
he dissolved Pt ore in aqua regia , this residue 
was examined by Descotils {Oehlen's Joum 
Chem 2,273),andFourcroya Vauquelin(Ge/iic?i’s 
Joum Chem 3, 362) In 1804 Tennant (Ic) 
jBhowed that the residue contained two new 
metals , to one he gave the name Iridium be 
cause of the varied colours of its oxides, and 
to the other the name Osmium because of the 
peculiar smell of its volatile oxide 

Formation —1 By digesting Ir^O, or IrCl, 
with ^ormio acid — 2 By action of sunlight oa 
an alcoholic solution of Ir sulphate 

Preparation —When Pt ore is heated witl 
ftqua regiaoem ihdium andplatin-indium remain 
as black insoluble scales Ir is prepared from 
^he residue by various methods 1 W von 


Schneider (A. Suppl 6, 261) mixes the insoluble 
in ague regia with N.«C1, and heats to low red- 
ness in a stream of 01 , Os i thus removed The 
restuual mixed chlorides are triturated with the 
smallest possiule quantity of water, and then 
washe i on to a filter , the solution is treated with 
Cl, mixed wuh a little HGlAq, and shaken up 
with excess of KGl, thepp is washed with water, 
and then with saturated KOI Aq Thepp is now 
nearly pure K^MCl,, M = Tr, Bu, and Pt The pp 
18 dissolved in much boiling water, and H is 
passed in for several days (the fiask being closed 
by a caoutchouc cork) until the supernatant olive- 
green liquid treated with potash becomes colour 
less and then blue or t irbid Pt and Bu aie 
thus wholly ppd as metals, and most of the Ir 
remains in solution as IrGl, H is "emoved by a 
stream of GO^ — otherwise explosions occur on 
opening the flask from the actio i of the ppd Pt 
and Bu on the H and 0 in the flask — the cork is 
removed, and the liquid is again saturated with 
H, Ir IS ppd on the surface of the liquid m 
large lustrous lammte —2 Matthey (Pr 28, 463) 
prepares Ir free from all metals except Pt as 
follows Ordinary Ir, finely divided, is fused 
with 10 times its weight of Pb , the Pb s dis 
solved in HNOjAq, and the insoluble is digested 
for a long time with aqua regia , the insoluble 
IS fused with KHSO4 (to remove Bh), and then 
melted with 10 times its weight of KOH and 3 
times its weight of KNO,in a gold crucible, the 
cold mass IS created with cold water, in which 
K iridate remains insoluble The insoluble is 
well washed with water containing a little KOH 
and NaClO, and then with water , fairly cone 
cold NaClOAq is added to the residual blue solid , 
after a time the water is distilled oil , the residue 
IS again fused with KNO, and KOH, and treat- 
ment with dilute NaClOAq and KOHAq is re- 
peated The blue solid is now dissolved in agua 
regia^ the liquid is evaporated to dryness, and 
the residue is redissolved and filtered , the dark- 
coloured liquid IS slowly poured into cone 
NaOHAq containing NaClO, and Cl is passed in, 
the liqmd being kept in a distilling apparatus , 
the blue oxide of Ir thus obtained is collected, 
washed, dried, and reduced in a mixture of GO 
and GO2 (made by gently warming oxalic acid 
with sulphuric acid) Metallic Ir is thus ob 
tamed, while any Fe present remains as oxide 
The mass is heated to redness with KHSO,, and 
repeatedly washed with ClAq to remove Au, and 
with HFAq to remove SiO^ , it is finally washed 
with water and dried Pt may be removed by 
dissolving in ofma regia^ saturating wit 1 NH4CI, 
dissolving the double NH^ Ir and NH, Pt chlor 
ides in hot water, reducing by SO^ when 
IrGl, 3NH4GI 18 formed, and dissolves with olive 
green colour, while PtCl^ 2NH4GI remains in 
soluble , the reduction should be stopped before the 
whole of theIrCl, 2NH4GI is reduced (the presence 
of a httle of this salt gives a deep red colour to 
the mixed chlorides) The soluti'^n is oxidised by 
HNO„ NH4GI 18 added, and the ppd IrGl4 2NH,G1 
18 washed with NH4ClAq, and strongly heated, 
when Ir remains as a grey metallic powder 
(Glaus, J pr 42, 261) Wdhler a Muckl6 (A. 
104, 868) reduce the mixed Pt NH4 and Ir KH| 
chlorides by digesting with slightly warm KCNAq 
till the undissolved is light vellow brown, takmg 
oare to avoid excess , IrGlt.8NH4Cl it formed and 
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d]«golTes, while PtOli 2 NH 40 t remains unreduced America, California, Australia, Ural Mountains, 
and insoluble For other methods of prepanng Ac Hexagonal prisms, lustrous, steel grey 
Ir V Deville a Debra^f \A Oh [8] 6f , 431) , CUus Slightly malleable , S G 19 3 to 21 1 Analyses 
(O 0 1862 129), W6hler(P 31,161, 104, 3bd; show composition approximating to formula 
107, 867) , Fremy (A Oh [8] 44, 886) , Martius Ir,Os, IrOs and IrOs,, with Ir more or less re> 
(X 107, 860) , Bunsen (A 146, 274), placed by Pt, Rh, and Ru, but it is probably 

Properties --As prepared by heating non homogeneous (D a D) Heated in air, 
IrCl 4 2NH^Cl, Ir forms a grey spongy mass , Ir OsG^ is given off, heated with KNO, and KOH 
as a grey powder is produced by heatmg K osmate and iridate are formed scarcely acted 
IrCl 4 2KCl with excess Na^CO,, washing and on by aqua regia Alloys with Fe (F ) 
reducing m H , by heal ng to whiteness and Platinum indium alloy Occurs native m 
compressing, a compact lustrous mass is obtamed octahedra 1 pt Ir heated in O H flame with 10 
When fused in a very powerful 0 H flame, Ir pts Ptgivesaductilealloy.Pt alloyed with 15-20 
forms a white, lustrous mass resembling polish^ pc Ins insoluble in aqua regia For accounts 
steel , brittle when cold, somewhat malleable at of the Pt-Ir alloy used for making the normal 
red heat (D a D ) Harder than iron S G of standard metre v D a D and also M Alloys 
porous Ir varies from 16 to 19 Ir which has of Ir with Pt and Rh, and with Pt, Rh, and Sn 
been very strongly healed is insoluble in all ' were prepared by D a D Alloys of Ir with Cu, 
acids , Ir black is sol in aqua regia Heated in i Au, Pb, Hg, Ru, and Sn have been prepared 
Cl, Ir black forms IrCl, 1 Indluin, ammonio salts of, or Irld am 

The atomic wt of Ir has been determined by ! monium salts {Ammoniacal indium bases ) 
heating IrCl, 2KC1 in H (Berzelius, P 18, 436, j IrC4 dissolves in (NH 4 ),CO,Aq and on neutralis 
627 , 15, 208), by reducing IrCl 4 2NH,Cl in H ing with HClAq, the compound IrCl,.2NH, is 
and weighing the residual Ir, and by reducing produced , treated with H^SO^Aq, this compound 
the double K chloride in H and dissolving i yields IrSO, 2NH, lrCl 2 2NH, dissolves in boil 
out the KCl (Seubert, B 11, 1767) As no com ing NH^Aq, and the compound IrG44NH, forms 
pound of Ir has been gasified, the valency of the on cooling, this compound gives a sulphate and 
atomof Inn gaseous molecules 18 not determined nitrate, SO, and 2NO, replacing Cl^ From 
From the crystalline form of osm indium G Rose IrCl, 3NH,C1 is obtained IrCl, 5NH„ and this 
(P 77, 143) concluded that Os and Ir are iso again yields a basic hydroxide Ir(OH), 5NH„ a 
morphous, and that both belong to the hexagonal ' carbonate ^^(CO,), lONH,, and other salts 
•yatem , Finallybytreating IrCl, 2NH, with cone HNO,Aq 

In its chemical reactions, Ir is closely re , the compound irClj(NOj)j 4NH, is obtained, 
lated to Os and Pt, and less closelv but very , AgNO,\q does notppt Cl from this salt , treated 
distinctly related to Ru, Rh, and Pd , all these ' with HClAq the salt IrCl^C44NH, is produced 
elements are metallic, but the instability of their from which AgNO^Aq ppts only half the Cl 
salts, the solubility of the hydrated oxides MO, j The foregoing compounds may be formulated as 
in alkalis, and the formation of acids H^MCl, and double salts of IrCl,, IrCl„ IrCl,, Ac , with NH, , 
H,MBr„ show the non metallic tendencies of the I but many of their reactions are better explain^ 
Pt metals (t? Noble mfials) j if we regard them as salts of condensed ammo 

Ir IS used alloyed with Pt for making instru ' mums containing Ir The following classiflca 
ments, Ac , which remain unchanged in air, e q j tion is that usually adopted — 
for making the normal metre preserved as the ' 1 Iridosamjsomdh compooivds N H, It 

standard of reference Stylographic pens are i and N,H,,Ir\*, , or NH{NH,)IrX 3 , and 
sometimes tipped with Ir When Ir powder is j N,H,(Ml,)jIr \„ Ac , obtained fiom IrCi-, 
heated to whiteness with \ its weight of P the i Indosammonium chloride N^H^IrCl 
whole melts , on cooling, the mass may be readily i (simplest fonnula IrCl,.2NH, = di-ammonxo^ 
worked, by strongly heating with lime, the P is indium dichlonde) A yellow, curdy pp , ob 
entirely remov ed tamed by dissolving IrCl, in excess of 

Reactions and Combinations ~~1 Heated in (NH,),CO,Aq and neutralising the greenish 
oxygen, compact Ir is not oxidised , Ir black is yellow liquid with HClAq Insol hot and cold 
oxidised to Ir^O,, which decomposes again at c water Heated gives NH,C1, HCl and Ir 
1000° (Deville a Debray, G R 1878 441, cf (Skobhkoff, A 84,275) Heated with H,SO,Aq, 
Dissociation, vol ii p 397) — 2 Ir black is easily soluble orange coloured indosammonium 
oxidised uy fusion with nitre, potash, potassium sulphate, N-.H„Ir SO,, is produced 
carbonate, or potassium hydrogen sulphate —8 Indoso dtammonium chloride N 4 H„IrCl, or 
Heated in chlonnc IrCl, is formed, mixed with N,H,(NH,)Jr Cl, (simplest formula IrCl,4iSH, 
NaCl or KCl, and heated in Cl, soluble ^tetrammonw indium dichlonde) IrCl, 2\H, 
IrCl, 2Na(K)Cl is formed — 4 Heated in an is boiled with NH,Aq until almost all dissolved, 
aZco/ioi /faww, Ir becomes covered with a black the solution is filtered and allowed to cool 
ish layer which disappears on heating in air, Nearly white pp , insol in cold water , heated, 
leaving a portion of the Ir combined with C (t or placed in boiling water, goes to IrCL, 2NH, 
Iridium carbid*’) ~6 Ir probably combines (Skobhkoff, I c ) The sulphate, N,H„Ir SO,, is 
With phosphorus when the elements are heated obtained by the action of H 3 SO,Aq on the 
together , when the product is heated m air, Ir chlonde , and the nitrate, N 4 H„Ir (NO,),, by 
and a phosphate of Ir pre formed addition of Ba2NO,Aq to a solution of the sul- 

Iridlam, allojrt of Faraday a Btodart (A phate in warm water 
Oh, 21, 78) , Deville a Debray (0 R 81, 839) , * 2 Irido ammonium compounds N^H^Ir, 

Fiaeau (C B 78, 1206) , Morm (C R 78, 1602) , or N 4 H,(NH,);[r, , obtained *lom IrCl, 

Wohler (A 146, 876' Indo peniammonium chlonde 

Oemium^iTxdyuim aUoy Occurs in South ^(simplest formoia Ir,Ci« 10NH,«<ZiMmmcmiO- 
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vndium inehloride) IrOl, SNH^Ol is dissolved 
m water, an equal volume of cono NH^Aq is 
added, a flask is quite filled with the liquid, and 
allowed to stand for several weeks m a warm 
laoe until the olive green colour of the liquid 
as changed to deep rose red , after gentle 
warmmg, to remove excess of NH,, the liquid is 
saturated with HClAq and evaporated to (.ry* 
ness , the greenish yellow salt which separates 
during evaporation is washed with cold water, 
and then crystallised from water acidified with 
HCl Flesh-coloured, crystalline, powder , v si 
sol water (Claus, J ^ 63, 99 , A 98, 317) 

Indo pentammonium hy dioxide 

(OH)j Known only in solution which 
18 obtained by digesting the chloride with moist 
AgjO Solution 18 alkaline , neutralised by acids 
gives carbonate, nitrate, and sulphate 

8 Inmi AMMONIUM COMPOUNDS N^Hi^IrCl^ X*, 
or N2H4(NH4),Cl8.Ir X*, , obtained from senes 1 
by oxidation. 

Irtdi-dmrnmonmin chloride ? better chlor- 
trtdi - dtammomum chloride N,H,,IrC4.Cl, 
^simplest formula IrCl, 4NH5 = tetrammonio 
indium tetrachloride) Obtained by slowly 
warming iridosammonium chlonde (N^H^Ir Cl^) 
with cono HNO^q, dissolving the salt which 
separates in hot water, adding excess of HClAq, 
and crystallising from hot water Violet octa- 
hedra, AgNO,Aq ppts only ^ the Cl from this 
salt The salt which separates after treating 
NjHglrCl, with HNOj is the nitrate, 
N^Hj^rCl, (NOj)j, AgNOAq does not ppt Cl 
from this salt When this salt is evaporated 
with dilute HjSO^Aq, the s«lpfta<e,N4H,2lrClj SO,, 
IS obtained (Skoblikofl, 2 c ) Palmaer (B 22, 15) 
descnbes N^H.^Ir Cl Cl«, N»H„IrCl SO, 2H,0, 
N,H, JrCl (NO,)^ N,H JrCVCl, and 

(N^H.^rCy^SO, 2H2O 

References —For other memoirs besides those 
referred to, v Weltzien, A 97, 19 , Gibbs a 
Genth, J 1858 214 , Bimbaum, B 12, 1544 
Indium, bonde of When Ir is heated with 
B to a very high temperature a fusihle mass is 
obtained , no definite boride has been isolated 
(Wdhler a Deville, A Ch [3] 62, 71) 

Indium, bromides of (Birnbaum, A 133,161) 
Only one bromide has been isolated, IrBr, dH^O , 
there are mdications of the existence in solution 
of a tetrabromide, IrBr, Ir does not combine 
directly with Br , nor is it soluble in a mixture 
of HNO, and HBrAq ^ 

Ibidium tbibbomioe IrBr, 4H.0 (Indo- 
bromide Indium sesquihromide) When the 
blue hydrate Ir04H, (obtained by heating a solu- 
tion of IrCi, with alWi) is dissolved in BLBrAq 
and evaporated m vacuo, olive green six-sided 
crystals separate, and then steel blue needles 
The olive-green crystals are IrBr^ dH^O, and the 
steel-blue crystals are IrBr, SHBr dH^O The 
bromide loses SHjOat 100°-120® , it is sol water, 
msol alcohol or ether, aqueous solution is green, 
but becomes blue probably with formation of 
IrBr, 

Indo- bromhydnc acid 

IrBr, SHBr 3HjO( = H,IrBr, SH^O) Crystallises 
m steel-blue crystals which melt at 100°, giving 
of! 8H.^O, deliquescent, easily sol water, al<k>- 
bol, ether , oxidised by HNO„ probably to IrBr, 

^ Ammomum-tndium tnl^omide, or Ammo- 
mum mdobrofwde or brotaindite 


2(IrBr, 8NH,Br) 8H,0, is obtained by reducing 
IrBr,2VH,Br (formed by adding IrCl,2NH,Cl 
to hot NaBrAq and cooling' by SO, and neutral- 
ising by (NH,),CO, The following other double 
salts are described by Birnbaum (A 133, 161) 
IrBp,;8HgBr, IrBr, SAgBr, IrBr, 3KBr 3H,0, 
IrBr,8NaBr i2H,0 

Iridium TBTRABROMiDig (Indibromide) When 
IrO,H, IS dissolved in HBrAq, or when 
IrBr, 2KBr is decompoe''d by H,SiF,Aq, a solu 
tion 18 obtained which loses Br on evaporation, 
and on addition of HNO,Aq, a^ter evaporation, 
gives a deliquescent, blue, crystalline mass, 
easily sol in water and alcohol The blue solu- 
tion probably contains I Br, 2HBr (Bimbaum) 
This solution does not yield double compounds 
with other metallic bromides 

Ammonium inaium tetrabromide, or 
Ammonium indibromide or brommdate 
IrBr,2NH,Br ((NH,),IrBr„) Dark blue '^cta- 
hedra , by adding IrCl4 2NH,Cl to hot NaBrAq, 
and cooling 

Potassium bromindate IrBr, 2KBr(K,IrBr,) 
When solution of IrCl„ or IrCl, 2NaCl, or 
IrCl, 2NH,C1 18 warmed with con-* KBrAq, a 
greenish blue liquid is obtained from whicn very 
dark blue crystals of K,IrBr, separate , the salt 
IS recrystalhsed from hot water 
Sodium bromindate also exists 
Iridium, carbide of (? IrC,) When a coherent 
mass of Ir ir held in the flame of a spirit lamp, 
black masses appear on the surface , these burn 
when heated in air and leave 80 2 p c Ir (Ber 
zelius, P 16, 213) 

Indium, chlondes of Three chlorides are 
known IrCl,, IrCl,, and IrCl,, as none has 
been gasified the formulas are not necessanly 
molecular (v Indium, haloid compounds of) 
When Ir black is heated in Cl, IrCl, is form^ , 
when Cl is passed over a heated mixture of 
Ir black and KCl, IrCl, 2KC1 is produced 

Iridium dichloride (Jndosochlonde) IrCl, 
A blackish green, insoluble, solid By passing 
Cl over Ir black heated to low redness (Berzelius, 

I P 13, 470) The change is not complete, as the 
I temperatures of formation and uecomposition 
are nearly the same (Claus, A 69, 219) By 
heating Ir sulphite in Cl (Fellenberg, P 60, 66) 
By carefully heating IrCl, (Skoblikoff, A 84, 
276) Seubert (B 11, 1761) describes an acid 
IrCl, H,SO, 4NH,C1 from which salts of NH, 
and Na are obtained 

Iridiitm trichloride (Indochlonde In 
dium aesquichlonde) IrCl, Olive gioen solid, 
msol in acids or alkalis (Claus, A 107, 129) 
Obtained by heating Ir black in Cl, also by 
strongly heating an alkali double salt of IrCl, 
with cono H,80, and pounng into cold water 

S erzelius, P 18, 470) A soluble hydrate 
[Jl, 4H2O IS obtained by dissolving IrO,H, in 
HClAq, reducing by H,S, and evaporating 

Double salts Ammonii m indium tn» 
chlonde (Ammonium chlorvndite) 

2(IrCl, 8NH,C1 )8H20 , formed by slowly eva- 
porating mixed solutions of IrCl, SNaCl and 
NH,C1, or by reducing IrCl, 2NH,ClAq by H^S, 
adding cono NH,CiAq, filtering if necessary, 
and slowly evaporating (Claus, J pr 42, 861 ; 
Seubert, B. 11, 1761) , olive green, rhombie, 
plates 
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Potassium ehlortrtdth IrCl, 3KC1 3H,0 
Dj reducing IrOl4 2K01Aq by H2S, and evapo> 
rating with addition of ECl Olive-grt an 
efflorescent prisms The following double 
salts are also known — 2IrCl, (12NH, CJo )C1., 
IrCl,3HgCl, IrCl,3AgCl, IrCl, £Na01 12H2O 
(Claus, I c , Karmrodt a Uhrlaub, A 81, 120) 

Ibidium TErRACHLOBiDB (Indichlortoe) 
IrCl^ The solution obtained by decomposing 
IrCl^ 2NH4CI suspended in water by Cl contains 
IrCl4 ^Vauquelin, A Ch 89, 150, 225) , a solution 
of IrCl^ 18 also obtained by dissolving IrO^H^ in 
HClAq, digesting IrCljAq with aqua regw>^ or 
decomposing IrCl4 2KC^ with BLjSiP^Aq (Ber^e 
liUB, P 13, 470) By evaporating these solutions 
to dryness at temperatures not above 40*^, IrCl4 is 
obtained as a black mass, tr nslucent with dark- 
red colour at the edges , very deliquescent , 
decomposed by heat to IrCl, and Cl, and 
then tO Ir , combines with alkali chlorides to 
form double salts Ammonium xmitum 
tetrachloride {Ammonium chlorirxdate) 
IrCl4 2NH4CI , obtained by mixing cone solu- 
tions of NH,C1 and IrCl4 or IrCl4 2NaCl Crys 
talliser from hot water m dark red brown octa 
hedra, isomorphous with PtCl4 2NH4CI S 5 in 
cold water Educed by SOj to the more soluble 
IrClr3NH4CL 

Potassium chlorxridate IrCl4 2kCl Formed 
by mixing cone solutions of its constituent salts , 
also by dissolving Ir04H4 in HCL q (solution 
probably contains H^IrCl*) and adding KCl , also 
by passing Cl at a gentle heat over an intimate 
mixture of Ir black and KCl, dissolving in hot 
water, filtering from Ir, evaporating to dryness 
with addition of aqua regia, dissolving out KCl 
by small quantities of cold water, dissolving in 
hot water, adding a little aqua regia, and evapo 
ratmg to the crystallising point Black octa 
hedra, very si sol cold watei, much moie sol 
hot water, insol alcohol Heated, goes to 
IrCl, ^KCl and at higher tempeiature to Ir 
and KCl 

The following chlonridates have also been 
obtained -IrCl4 2(NII. CH,C1) (Vincent, C R 
100, 112), IrCl4 2NaCl 6H,0 (Vauquehn. Zc, 
Berzelius, I c ) 

Indium, cyanides of, also Iridicyanides, v 
vol 11 p 3^2 

Indium, haloid compounds of The only 
haloid compound certainly formed by direct 
umon of the elements is IrCl, When an inti- 
mate mixture of Ir black and KCl is heated in 
Cl, or of Ir black and KI is heated in I, the 
double salt K^IrCl, or K^Irl, is obtained The 
following formulsB present the composition of 
the haloia compounds and the double salts 
which they form with alkali haloid compounds — 


double alkali-indium haloid salts are probably 
better regarded as salts of the acids B[2lrX4, 
H,IrX, and HjIrXj The chlonridates (salts of 
HjIrClf) are readily reduced to chlorindites (salts 
of HjIrCl,) 

Indium, hydroxides of, v Indium, oandcs 
and'hydrated oxides of 

Indium, iodides of (Oppler, Ueher lodver 
bindungen des Indiums [GSttmgen, 1857] , J 
1867 263) Two iodides, Irl, and 1x14, have 
been isolated There are mdications of the 
existence of Irlj Ir and I do not directly com 
bine 

Ibididm di iodide {Indoso wdide) The 
brown solid obtained by leading SOj into Irl^ 
suspended in water is perhaps Irl^ When a 
solution of IrCl4 2NH4CI in boiling KIAq is 
allowed to cool, a black crystalline powder sepa- 
rates , this 18 ammonium indium di iodide, 
Irl^ 2NH4I 

! Ibidium tbi iodide {Indo iodide Indium 
SBsqui iodide) Irl, A black crystalline pp , by 
adding KH4CI to Irl4 2KIAq Very slighUy sol 
cold water, more sol hot water 

Double salts — Ammonium indium tn 
iodide {Ammonium lodxndite) 2(IrI, 3NH4I) HjO 
Crystalline needles, by dissolving IrCl4 2KH4Cl 
m boihng KIAq, ooolmg, ffltermg from 
Irl2 2NH4l, concentrating, and recrystallising 
from hot water 

Potassium lodindite, Irl, SKI Green lui 
trous crystalline powder, by reducing IrCl4 by 
HjS with addition of KIAq Silver lodinaite, 
Agl SKI, has also been obtained 

Ibidium tbtba iodide {Iridi iodide) IrCl, A 
black powder, by boiling IrCl4Aq with O m 
presence of a little HCl 

Double salts — Ammonium indium tetra 
iodide {Ammonium xodiridate) Irl4 2NH4I Se 
parates after some weeks from solution of 
lrCl,2NH4Cl in cold cone KIAq, dark brown 
lustrous crystals, easily decomposed by heat, 
aqueous solution gently heated deposits Irl4 and 
IrljiNHJ Potassium xodindatc,lL^Tl^ Sepa 
rates, after Irl*, from solution of IrCl* in KIAq 
Also formed by dissolving Irl* m KIAq, and 
allowing to crystallise , also, in small quantity, 
by action of I vapour on an intimate mixture of 
Ir black and KI at 60®-70° Sodium lodindatef 
Irl* 2NaI, has also been obtained 

Iridium, oxides and hydrated oxides of 
The only oxides of Ir which have been oer 
tsinly isolated are lr,0, and IrO The former 
forms a hydrate with SH^O, and another hydrate 
probably with SH^O IrO^ forms the hydrate 
Ir0,.2H20 Hydrated IrjjO, dissolves m alkahs 
probably with formation of indites , IrO^SH/) 


IrX, 

IrX, 

IrX* 

IlXrSMX 

Doable salts. 

IrX, 3MX 

Br, 

? Br* in solution 

— 

Br, 

6^ 

Cl. 

Cl* 

ca. 

Cl. 


I, 

I4 

I. 

I. 


None of the Ir haloid oompoonds nas been 
gasified The formulas are given from the ana- 
lones between these compounds and those of 
Other Pt metals The 9nly binary oomp<nind8 of 
Pt metals which have been gasified are OsO* and 
BuO* The acid H«lrBr« has been obtained The 
Von. ni 


dissolves m some acids, but no salts have thus 
be^n prepared Alkahne indates appear to exist. 
There are indications of the existence of an oxids 
with less 0 than Ir^O,, probably IrO When Ir 
black is hefted in O, Ir|Oa is formed , the oxide 
decomposes again at 0 1000^ IrO, is the most 

E 
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■table oxide , lr,0, xRfi rapidly absorbs O from 
the air, and passes into irO^ucHsO 

laniouB oxiDB (Indium monoxide) IrO 
When IrOljis boiled with EOHAq a black powder 
separates , this is probably IrO (Berzelius, P 18, 
479) Claus (A 69, 249) thinks that this oxide 
IS obtamed by heating one of the double salt^ of 
IrSO, with m a stream of COj. On add- 

ing EGlAq to IrCl, SNaClAq, and filtering, a 
solution of IrOls is obtained , when E^GOsAq is 
added to this liquid (or to IrGl, SEGlAq) a 
greyish green pp is formed, which is probably a 
hy^ate of IrO, the pp is sol m excess of 
l^GOgAq (Berzelius, Ic) A few salts derived 
from IrO are known, e g IrSO, 4H3O , they are 
not, however, formed directly from the oxide, 
but by reducing IrOj 2H2O or chlonridates by SO, 
Ibidio oxide and hydrate (Indium dioxide) 
IrO, and Ir0,.2H,0 By addmg excess of alkali 
to IrGliAq and heating, a heavy indigo blue pp 
IrO, 2H,0 18 produced The same compound is 
obtamed by using IrCl,Aq in place of IrCl^, 
and allowmg the pp to stand in the air, when 
it absorbs 0 The pp is soluble m HClAq with 
formation of IrGl^ , it is insoluble in dilute 
H2S04Aq or HNO,Aq When the hydrate is 
heated in a stream of GO,, IrO, remains as a 
black powder quite insoluble in acids (Claus, A 
59, 249) No salts corresponding with IrO, have 
been prepared By adding CaOAq to a solution 
of Ir04H4 in HGlAq a blue pp is obtained, 
which IS a compound of IrO, with CaO When 
Ir black is fused for some time with ENO„ and 
the blaokish-green mass is treated with water, 
part dissolves, forming a deep indigo blue solu- 
tion, and part remams as a black crystalline 
powder The quantity of E in this powder is 
vanable, but the ratio of Ir 0 is always 1 3 
(Glaus, A 69, 249) The powder is probably an 
indate of E, IrO, a;E,0 

Ibido-ibidio oxide and hydrates (Indium 
see^ioxide) lr,0, and lr,0, a;K^O The oxide 
lr,0| IS obtamed by heatmg IrCl4 2ECl with 2 
parte E,CO„ or NajCO,, m a stream of CO„ 
washing the fused mass with boiling water, and 
then with water containing NH^Cl, heatmg to 
remove NH4GI, treating with acid to remove 
alkali, and again washing with water (Glaus, A 
69, 249) A hard blue black powder , decom- 
posed by heatmg to 0 1000^ into Ir and O 
(Deville a. Debray, O E 1878 441 , cf Disso 
oiation, vol 11 p 397) Reduced to Ir by H 
at the ordinary temperature The hydrate 
lr,0, 8H20( » IrOgH,) is obtamed by addmg to 
IrGl4 2NaGlAq so much EOHAq that all remams 
dissolved, and then heatmg or ppg by alcohol 
Black pp insol m acids except cone HClAq, 
which dissolves it very slightly By adding a 
little EOHAq to solution of an alkaline chlor- 
indate, and quite filhng a flask with the liquid, 
a yellow green pp forms, which is probably 
lr,0, 6H,0 , it oxidises very easily to the blue 
Ir0,.2£[,0 , easily soluble in the slightest excess 
of alkali De Boisbaudran (0 E 96, 1236, 
1406, 1651) describes a violet coloured pp , which 
IS probably lr,0, a;H,0, obtamed by addmg 
alkah to 11,(894)1 3E,S04Aq (this salt is formed 
by heatmg Ir compounds with EHSO4, and 
teeatmg the product with E,S04Aq) A few 
■alts, and some double and basic salts, corre- 
■ponding with lr|0, are known , they are pro- 


duced indirectly. 'Hie sulphites and double 
Bulnhites are produced reducing IrO,2H,0 
or jhlonridates by SO, By addmg GaOAq to 
lrGl,Aq a yellow pp of IrgO, 8GaO is pro- 
duced (Glaus, A 69, 249) Gompounds of lr,0, 
with NO, and with mtntes are described by 
Gibbs (B 4, 280) 

Iridium, oxychloride of An oxychlonde of 
Ir IS said byBerzehus (P 18, 484) to be formed 
as a yellowish-brown pp by adding a small 
quantity of HgNOjAq to IrOl4 2EGlAq , HgOl, 
goes into solution , addition of more HgNO, 
causes ppn of HgOl 

Indium, phosphide ot When Ir is very 
strongly heated with 4 its weight of P, the whole 
melts By heating the product with CaO the 
P IS removed Ir and P probably combine when 
heated together, but no phosphi ie of Ir has been 
isolated 

Iridium, salts of Very few salts of ir are 
known other than the haloid compounds Iridous 
sulphite, IrSO, 4H,0, and some double sulphites, 
indo iri^c sulphite, Irj(SO,), 6H,0, and several 
double and basic sulphites, and a few other salts 
(chiefly double and basic), corresponding, with 
ItjOj, have been isolated None of these salts 
18 obtamed from the corresponding oxide , the 
sulphites, which are the best known salts, are 
formed by reducing IrOy2H 0, or chlonridates, 
by SO^q 

Iridium, sulphides of Three sulphides of 
Ir are known, IrS, Ir^S,, and IrS^ Ir combines 
with S when heated with it 

Iridous sulphide IrS (Indium monosul 
phide ) A blue black solid , by heating Ir 8, or 
IrS, (Berzelius, P 13, 487 , Bdttger, J pr S, 
227) The pp obtamed by passing H^S into a 
solution of an iridous compound is probably IrS 
Does not decompose by heating m absence of 
air, roasted m air gives SO, and a basic sul- 
phate The ppd sulphide dissolves in EHSAq 
Iridic sulphide IrS, (Indium disulphide ) 
A black powder , obtained by strongly heating 
Ir black with S and NajCO,, and washing with 
water (Fellenberg, P 60, 66) Heated in air 
gives SOo and Ir Berzelius (Z c ) obtained a 
dark brownish-yellow pp by passing HjS into 
IrCl4Aq, heated, this gave IrS 

Irido miDio sulphide Ir,S, (Indium sesqui 
sulphide ) A brown black pp by passing H^S 
into solution of an indo indic compound Heated 
gives SO, and S, and leaves IrS (Berzelius, te) 

M M r M 

IRIDOLIKE C,oH,N (252°-257^, S G W 
1 072 A base occurring m coal tar oil (Q 
Williams, Tr E 21, 377 , 0 J" 16, 376) 
IBIDOSHIUM V Indium^ Alloys bf^ p 47 
IBIS CAMPHOR OgHiflO, Occurs m the root 
of Ins floreniina (Dumas, A 16, 168) Pearly 
plates , volatile with steam Insol water 
Fluckiger (Ar Ph [3] 8, 481), by distilling ins 
root with steam, obtamed crystals of myristic 
acid saturated with a fragrant oil 

IRISH PEARL MOSS v Garaqheen icobs 
IBISIH 60«H,oO,aq [a]p - -61® A carbo- 
hydrate extracted from the rhizomes of the water 
lily (Ins pseud a>corus) with water and then ppd 
with lead acetate Probably identical with 
graminih (Wallach, A 284, 864 , B 21, 396) 
Properties — More strongly Imvorotatory 
than inuhn — 1 Does not reduce Fehlmg*i sola- 
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kion Is very easily converged into sugar ('ihiefly 
levulose) by weak ac’ds Gives no oolouratton 
with iodine V sol strong HI solution from 
which solution KaOH separates iodoform Also 
sol HOI, and NaOH Insin is nearly 4 times as 
soluble as muhn in water at 22^, Under the 
microscope the globules of irisin resemble those 
nf inulin, but do not exhibit double refraction 
IRON Fe At w 65 9 Mol weight un 
known [1660®] (Pouili^t) . [1587®] (Darnell, 
Tr 1880), [1600®] (Pictet, P M 1879 446) 

S G determinations vary from 6 96 (Roberts a 
Wrightson, A Ch [6] 30, 274j to o 8 2 Almost 
pure Fe has S G c 7 85 -'t 16*^ according to Caron 
(0 R 70, 1263) , 8 139 according to Chandler- 
Eoberts (0 N 31, 137) SH 111641 at 0®, 
112369 at50®, 113796 at IOC" (BystrSm, Oefvert 
k Vetensk FOn^handl [Stockholm, 1860] 17, 
307, V also Weinhold, P 149, 214) CE 
0000x233 at 13® to 100® (Kopp, A 81, 1 , v 
also Fizeau, A Ch [4] 2, 143 , C P 68, 1125) 

T 0 (Ag = 100) 11 9 (Wiedemann a Franz, P 89, 
497) EC (Hg at 0®-l) 9 68 at 0®, 619 at 
100® (Lorenz W 13, 422, 682) Crystallises in 
regular system (Fuchs, A 84, 257) Emission 
spectrum is very complex (Angstrom, P 94, 141, 
Cornu, Spectre Normal [Pans, 1881], Liveing a 
Dewar, Pr 29, 402, 32, 402) Some of the 
thermal data for Fe are presented in the following 
table (Th 3, 293) — 

X [Fe,X^Aq] 

Cl = 99,950 
Br = 78,070 
I -47,650 

[Fo,Cl«,Aq] = 127,720 , [Fe».0».3irO] - 191,150 , 
[Fe*0«H*,3H SO'Aq] - 33,840 . 
[l«e,H^SO«Aq]- 24,840 
For further details regarding physical pro 
perties v Rnmmelsberg’s Haiid der Kujst 
physikal Chcmte, 1, 193 For the physical pro- 
perties of different kinds of pig iron, wrought 
iron, and steel, v Dictionary of Applifd 1 
Chemistry 

Occurrence — The metal it«5olf is found in ! 
small quantities in rocks of volcanic origin and ' 
in lavas , it ai&o occurs in meteorites Com ' 
pounds of iron are very widely distributed, and i 
occur in immense quantities The spectroscope 
shows the existence of iron (or iron compounds) 
in the sun and other stars The chief ores of | 
iron are haematite, Fe O, , brown %ron ore^ 
Fep, B[,0 , yellow ochie, FaO, 2H^O , magnetic 
iron orCt Fe,04 , spathic ore, FeCO, , pyrites, 
FeSj (the formulas express approximately the 
compositions of the ores) 

Preparation — Commercial iron, whether pig 
iron, malleable iron, or steel, always contains 
more or less C and Si, and generally small 
quantities of P and S , sometimes also traces of 
Mn, Ti, Ni, Co, Cu, Sb, and As 1 Wdhler {A 
94, 126, 96, 192) prepares Fe^O, by heating 
FeS04 crystals with 2-3 parts NaCl m a crucible 
and washing with water, and reduces the Fe,0, 
by heating in H (c/ G de Claubry, 0 C 
1869 214, Luca, 0 R 1851 832 , 1362.202). 
Moissan (C R 89, 176) says the reduction must 
be earned out at c 700® —2 By reducing FeCl, 
m a stream of H (Peligot, 0 P 19, 670) , or m 
neutral solution at b point by Zn(Capitain6,C7 R 
9, 767) , or by Zn vapour at a high temperature 
(PoumarMa, 0 P 29, 618) —8 Troost melts 


pig iron m a lime crucible by the 0-H flame (BL 
[2] 9, 260) — 4 A mixture of dry Na,S04 and FeS04 
18 heated in a Pt crucible so long as SO, comes 
off, the residue is washed with cold water, and 
the crystalline Fep, is reduced m H in a Pt 
crucible, and the Fe is melted m the O-H flame 
(Ma'thiessen a Prus Szczepanowski, C N 20, 
601) —6 By electrolysmg FeSG4Aq saturated 
with NH4CI , Fe appears at the negative pole (a 
large iron plate) , it contains H and other gases, 
which may be removed by heating (Varrentrap, 
D P J 187, 162 , Lenz, J pr 108, 438) 

Properties — A lustrous, greyish white metal 
Crystallises in regular cubes or octahedra An- 
nealed wrought iron wire is extremely tenacious. 
Such mechanical treatment as hammenng, bend- 
ing, or torsion changes many of the physical 
properties of iron The physical properties 
which have been determined are for the most 
part those of iron containing small quantities of 
foreign substances Iron is magnetic {cf Fara- 
day, P 70, 24 , Gore, P M [4] 40, 170) Pure, 
or almost pure, Fe is softer and more malleable, 

^ but less tenacious, than ordinary malleable iron 
I The iron obtained by reducing Fe^O, in H at 
I temperatures below 0 600® is pyrophoric , the 
I powder obtained at c 700® is non pyrophoric 
' (Moissan, G R 89, 176) By passing a weak 
electric current through FeSO^Aq mixed with 
MgbO,, Lenz(C C 1870 188) obtained a greyish, 
non crystalline, very brittle mass, easily pul- 
verised by the finger , this iron contained c 200 
times its volume of gases, chiefly H (v Iron, 
j hydrides of), mixed with CO, COj, N, and H,0 
1 vapour , by heating in vacuo the gases were re- 
mo\ed, and the iron then resembled Pt in ap- 
pearance Iron IS unchanged in dry O, but in 
moist 0 or m ordinary air it is slowly oxidised 
to Fe 0, a;ILO , heated in air or O a mixture of 
Fe 0, and FojO, is produced Iron combines 
directly with the halogens, also with S, C, B, 
Si, P, As, it forms alloys with many metals 
Iron dissolves m the common mineral acids with 
formation of salts Finely divided Fe decomposes 
water at 100® 

The atomic weight of Fe has been deter- 
mined (1) by analysing and determining VJ) 
of FeCl, and FeCl, , (2) by determining S H of 
Fe , (3) by reducing Fep, in H (Berzelius, P 8, 
185 , Svanberg a Norlin, A 50, 432 , Erdmann 
a Marchand, J pr 33, 6 , Rivot, A Ch [3] 30, 
192) , (4) by transforming Fe into Fa^O, (B , A 
60,432, S a N, fc , Maumen6, A Ch [3] 30, 
380) , (6) by determining the Cl m FeCl^ and in 
FeCl, (Dumas, A Ch [3] 65, 167) The atom of 
Fe IS tnvalent m the gaseous molecule FeCl,, 
and divalent in the gaseous molecule FeCl, (v 
Iron, chlorides of) 

Iron 13 distinctly a metallic element , it re- 
1 places the H of most acids, forming two series 
I of salts, the simplest formulas for which are 
j FeX, and FeX, respectively, X-01, NO,, 

Ac The ferrous salts, FeX„ are 

2 B 

^ easily oxidised to femo salts, FeX, , very many 
saltj, both normal and basic, of both series 
have been isolated , numerous double salts 
are also known. Fe,0, forms compounds with 
several oxides more oasio than itself, e g with 
Kfi, BaO, CaO, MgO , these compounds may be 
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regarded Mfemtei derived from the hydroxide 
There are also some 
Balts known as ferrates^ e g and BaFe04, 

which may be looked on as derived from the hypo- 
thetical feme acid H.^e04, but neither this acid 
nor its anhydride, FeOj, has been isolated {v 
Ferbates and Ferrites, vol ii pp 646-7) 
FejSj, like Fe^O,, forms some double compounds 
witii more basic sulphides , these double com- 
pounds may be regarded as thiofemtes (v Iron, 
sulphides of) Fe is closely related to Co and 
Ki , these three metals show some marked 
analogies with the Pt metals , Fe is also related 
to Or and Mn, and it shows some resemblance to 
A1 and the other earth metals (v Iron group 

OV ELEMENTS, alSO NOBLE METALS , and cf 

Chromium group of elements, and Earths, 

METALS OF THE) 

Reactions and Combinations — 1 Heated in 
aw or oxygen Fe is oxidised to Fe^Oj and FejO^ 

2 Unchanged in dry air at ordinary tempera- 
ture, but rusts in moist air to Fe^O, a;Hp — 

3 Finely divided Fe decomposes water at 100° 
(u Bamann, B 14, 1433), and rapidly decom 
poses steam Compact Fe decomposes steam at 
red-heat , FcjO^ is produced Iron slowly rusts 
m contact with water and ordinary air, the 
formation of FejO, xB.fi proceeds slowly at first, 
and then more rapidly, probably because the Fe 
and Fe^O, exert an electrolytic action on the 
water, presence of ammoniacal salts increases 
the rate of rusting , alkalis and alkaline car- 
bonates hinder the rusting According to Cal- 
vert (O N 23, 98) Fe does not rust in water 
if CO2 18 absent For an account of the retard 
ing or hastening action of various salts on 
the rustmg of Fe v Wagner, D P J 218, 70 
Various processes have been used for preventing 
iron rusting , covering the iron with Zn is fre 
quently done , Barfif a Bower heat the iron to 
0 660° in water vapour, whereby a hard protect 


nitric poid, nor does t ppt Cu from CuSO^Aq ; 
such Fe 18 said to be passv^e Co and Ni, an<z 
peraaps Bi, also show passivity According to 
Varenne (A Ch [6] 19, 251 , 20, 240) immersioo 
of iron in acid of 100 p c HNO, is not accom- 
panied by evolution of any gas , if the acid hag 
SGI 882 (c 68 p 0 HNO3) NO is evolved co- 
piously for 3 to 20 seconds and then ceases , in. 
both oases the Fe becomes passive Acid of less 
B G than 1 299 (c 47 c HNOj) does not pro 
duce passivity If part of a rod of Fe is dipped 
into cone acid, and then the whole is carefully 
immersed in a dilute acid, the whole rod is pas- 
sive These facts are e’^plained by Varenne by 
supposing that a gaseous film is deposited on the 
surface of the iron, and protects the iron from 
the action of the ac i , the gas dissolves m the 
more dilute acid , in the case ''f the partly im- 
mersed rod the gas bubbles are removed from 
one part and then adhere to the other part uf the 
rod This view was also upheld by Mousson (P 
39, 830), but was controverted by Faraday and 
Schfinbein (P 39,342),and Beetz (P 67,286,366) 
Bamann {B 14, 1430) considers the passivity to be 
due to a layer of FejO*, which is soluble in dilute, 
but insoluble in cone , nitnc acid R thinks that 
immersion in the acid produces Fe(NOj)j, and 
that this then reacts with the Fe to produce- 
FejO, and NH^NO, , iron wire, according to R , 
becomes passive when partly heated, also by 
making it the positive electrode in an 0 con 
taming liquid Various oxidising agents acting 
on Fe render it passive, e g HClO„ CrO„ H,Oj 
(Keir) The passivity of Fe is removed by 
strongly rubbing the iron, or beating it in re- 
ducing gases, also by bringing it into contact 
with Zn According to Saint Edme (C R 106, 
1079) commercial sheet Ni is passive in ordinary 
HNOjAq , Fe in contact with Ni becomes passive 
in the acid , passive Ni remains passive when 
heated to bright redness in H, whereas Fe loses 


mg film of Fe],04 is formed on the surface of the 
iron — 4 Fe decomposes solution of hydrogen 
peroxide, forming FejO^Hn , the Fe becomes 
covered with bubbles of O (Weltzien, A 138, 
129) —6 Iron dissolves in dilute sulphuric or 
hydrochlonc acid with evolution of H Cold 
cone sulphuric acid is almost without action on 
Fe , when heated, SOj is evolved, and Fe3(804)g 
formed Dilute nitric acid dissolves Fe, form- 
ing Fe(NO,), and NH4NO3 with evolution of N 
oxides Gone nitric acid is almost without action 
on Fe, V infra. Passivity of iron— 6 Heated 
repeatedly with caustic soda solution Fe forms 
crystals of Fe^O, H^O (Brunck a Graebe, B 13, 
726) — 7 When Fe is heated to redness in a 
stream of ammonia a nitnde of Fe is formed, 
according to Stahlschmidt (P 126, 87) — 
8 Fe heated in a closed tube with solution of 
sulphur dioxide to 200° forms solution of FeSO, 
and FeSjOg, and crystals of FeS, (Geitner, A 
129, 360) — 9 Fe is oxidised to Fefi^, or KjFeOg 
(v vob 11 p 647) by fusion with potassium 
mtrate — 10 Fe combmes with the halogens, 
with arsenic, boron, ca/rbon, hydrogen, nitrogen, 

« orus, and sulphur (v Iron, chlorides of, 
of, carbides of, Ac), it also fof^ms 
alloys with several metals Iv Iron, alloys of) 

1 Passivity of iron Iron is not acted on by 
cone mtne acid , iron which has been immersM 
in cone nitric acid does not dissolve in dilute 


its passivity 

Detection and Estimation — -Fe compounds 
are detected by giving a reddish green colour to 
the hot borax bead in the oxidising flame, which 
becomes bottle green to nearly colourless when 
cold , also by the ppn, of brown red Fe^OjurH^O 
by alkalis from ferric compounds, KjFeCygAq 
gives a deep blue pp with ferrous salts, and 
no pp but a brownish colour with feme salts 
Fe IS estimated, gravimeirically, by ppn as 
FejO, jjH^O and weighing as Fefi^ , volumetric 
cally, by titration with KMn04Aq or K^Cr^OfAq 
For details and for other methods t> 'Ianuals or 

ANALV8I8 

Metallurgy of iron Pure iron is too soft 
and has too little tenacity for use in making ma- 
chinery, Ac Ordinary iron is divided into three 
kinds pig or cast won containing from 2 to 6 75 
p c 0, b.3Bide8 small quantities of Si, P, S, and 
traces of metals other than Fe (chiefly As, Ti, V, 
Cr, Mn, Cu) , malleable or wrought troncontaiin- 
ing less than 6 p c 0 , and steel contaming about 
1 p 0 C Pig iron 18 obtained by very strongly 
heating Fe ores with hme and coal m large fur 
naces, and blowing in air at the bottom of the 
furnaces , the G of the coal is burnt chiefly to* 
CO, and this reacting with oxides of Fe producea 
Fe, which then combines with, or it may be only 
dissolves, carbon , the 0 seems to be produced* 

, by a reaction between the partly reduced Fafip, 
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4ind CO (v Bell, 0 J [2] 7, 203) The reduction 
of Fe^O, IS probably pided by cyanides present in 
the furnace The greater part of the for ugn 
matter of the iron ores is removed in the form 
4>f a fusible slag conbisting of silicate of Fe, Ca, 
Mg, Al, Mn, <ftc Wi ought iron lo obtained by 
puddling oast iron , in this process the cast iron 
IS strongly heated along with lumps of Fe^O, in 
a reverberatory furnace , the Fe 20 , is partially 
deoxidised, and the 0 is used in burning the G, 
Si, S, and P, the C being thus almost entirely re- 
moved as CO or CO^ Steel is obtained by com 
pletely removing the C from wrought iron by 
’blowing in air, and then adding a sulhcient quUn 
tity of Fe containing a known quantity of C 
Steel 18 also f "imetimes made by causing wrought 
iron to take up C by stro gly heating the iron 
with charcoal Cast iron is more fusible, harder, 
and more brittle than wrought iron, which is 
more ductile and malleable than cast iron Steel 
combines the malleability and ductility of 
wrought iron with the fusibility of cast iron , 
ft IS also very hard and elastic Cast iron 
IS divided into two kinds grey cast iron , 
granular, with low malleability, S G c 71, 
melting at c 1600^, this variety contains C 
partly in combination with Fe and partly un 
•combined as graphite , white cast iron, harder 
hut not BO strong as grey, S G c 7 6, melts 
at a lower tempi rature than grey, this varietv 
contains only combined C By me ving grey, and 
cooling rapidly, white, cast iron is obtained , by 
melting white, and co<ding slowly, grey,ca*?t iron 
IS produced I or details of the metallurgy of 
iron 1 ? Dictionary oj Api hfd CiiEMibTRV 

Iron, alloys of lion allo}8 with many me 
tals , the softer mt t ils— Ag, &n, Zn Ac — become 
harder and more tenacious when allojed with a 
few parts of iron per thousand , the alloys mav 
generally be prepared by fusing the various 
metals with iron wire, a little le^Ojbeing added 
to remove C from the iron 

Alloys with aluminium have been described, | 
approximately AlJFc (Wuhkr, A 115, 102) ap 
proximately AUFc, and AlFe, (Calvert a John 
son, J 185{> 32b) Sonnenschein (J pr 6b, 
168) described an alloy with lead having a com 
position approximating to PbjFe An amalgam 
of iron IS formed by mixing finely divided be with 
Na amalgam, adding a little water, and squeez 
mg out excess of Hg , the crystals correspond in 
composition to Hg^Fe^ , they slowly undergo de 
composition, rapidly when much compressed 
{Ramanu, B 14, 1433) Alloys with the fol 
lowing metals have been described - Sb, Cu 
<Mu8ket, P M [3] 6, 81), Mn (M,fc), Mo 
^Heine, J pr 9, 176 , Stromeyer, P 28, 651 , 
Wiggens, P 28,565, Steinberg, J" pr 18,379), 
Ni, Pd (Faraday a Stodart, Tr 1822 264), Pt 
^Sohdnbein, P 42, 17 , Boussingault, A ck [2] 
fi3, 441) , K (Calvert, P ilf 1656) , Rh (F a S , 
le) t Sn (Laspaigne, J Chtm mid 6, 609) , Ti 
{Riley, C J 16,387) , W(Bemouilh,P 21,673), 
Zn (Percy, Metallurgy, 2, 163) 

Iron, arBonides of The mineials arsenical 
pyrites and mispickel are compounds of Fe with 
As and with As and S respectively , their com 
poaitionB approximate to the formuln FeAs,and 
FeAsS Bnttle masses are obtained by fusing 
together As and Fe out of contact with air, but 
they have oof been much examined 


Iron, bondet of When Fe is heated in a 
stream of BGlt vapour, a hard, white substance 
18 obtamed, which is decomposed by boiling water 
formmg Hj|BO. (? and Fe^O,), and evolving H 
(Fremy, Wurtz’s Diet de cum 1, 1417) by 
heating ferric borate in H, Lassaigne {J Chtm 
m4i 3, 636) obtained a similar compound, no 
analyses are given 

Iron, bromides of Two exist, FeBr, and 
FeBr, , both are produced by the direct union of 
their elements Neither has been gasified , the 
formulse are given because of the analogies be- 
tween these salts and FeCl^ and FeCl, (v Iron, 
chlorides of) 

Ferrous BRomnE {Protobromide of iron ) 
i FeBr, A yellow solid , obtained by heating 
excess of Fe in Br vapour , soluble in wateri 
I solution deposits crystals FeBrj bH^O , decom 
posed by heating in air to FeBr, and FcjO, 

( (bcheufelen, A 231, 166) Thomsen gives 
’ [Fe,Br^Aq] = 78,070 {Th 3, 294) 
j Ferric bromidf (Sesquibroinide of iron ) 
FeBr, Dark red crystals , obtained by heating 
Fe in excess of Br vapour, may be sublimed, 
with partial decomposition, out of contact with 
air , deliquescent Aqueous solution very easily 
partially reduced by heating to FeBr^ (L de 
Konmek, Zeit anorgan Chemu , 1889 149) 

Iron, carbides of Whether pig iron is a 
carbide of iron, or a mixture of carbides and free 
C, cannot yet be regarded as finally settled The 
presence of a few per cents of C in iron very 
much modifies the properties of the whole, by 
making it more fusible , if from 2 to 1 5 p c C is 
piesent, the mass is only fusible with difhculty, 
but IS very hard and tough, it has the properties 
of wrought iron or steel, according to the quan 
tit> of C Iron takes up C directly, and by so 
doing has its properties changed On the tem- 
peiatures at which carburation of Fe occurs with 
amorphous C, diamond, and graphite, t Hempel, 
B 18,998 

The following carbides of Fe have been de- 
sciibed, but the investigation of none of these 
bodies 18 complete -(1) le^C, a bnttle, fusible 
mss'-, by melting togethei an intimate mixture 
of equal parts of Fe and C (Faraday a Stodart, 
G ^ 66, 183) , (2) FeG,, a black pvrophono 
powder, by heating H^FeCj,, or (NH^)^FeCy,, 
out of contact with air (Berzelius), or by fusing 
K^FeCy^, and washing away the KCN produced 
(Rommelsberg) , (3) FeC, was obtained by Karsten 
bj the action of dilute acids on grey pig-iron 
(5 68, 182), (4) FeC, by the action of Br or I on 
pig iron (Berthier, J 1862 127) 

Iron, chlorides of Two chlorides of iron. 
FeCl, and FeCl,, have been isolated, and a third. 

I FcjCl,, perhaps exists When Fe is heated in 
! a stream of Cl, both FeCl^ and FeCl, are pro- 
duced 

Ferrous ohiiOribb FeCl, (Iron dichlonde 
or^protochlonde ) Mol w 126 64 {v infra) S G 
2 528 (Filhol, A Ch [3] 21, 415) , 2 988 at 17 9® 
(Clarke’s Specific Qratity Tables [new ed] 24) 
V D 62 79 at 1300®-1400° . 61 66 at 1400° rl600° 
(Nilaon a Pettersson, C J 63, 828) VD at 
yellow heat 94 4 (V Meyer. B 17, 1336) , oalo 
for FeCl, 63 82, for FejCl. 126 64 {v infra), 
H JP CFe,Cl*3 - 82,060 , CFe,Cl*,Aq] - 99,960 ; 
[Fe01*,4H^03« 16,160 (TA 3,293) 

Formation, — 1. Byheatingexcess of Fe filings 
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or wire in CL — ^3 By partially reducing FeCl, 

H (Wohler, A 4, 266) —8 By dissolving Fe in 
HClAq ont of contact with air, evaporating, and 
drying in a stream of H — 4 By heatmg Fe 
filmgs with NH4CI out of contact with air 

Pre^ration — Fe wire is heated in a stream 
ef dry HCl, and the product sublimed in the seme 
gas (Wohler a Liebig, P 21, 258) 

Properttes and Reactions — White, lustrous, 
six-sided, dehquescent, tablets Heated very 
strongly m N forms FcClj and Fe (V Meyer, B 
17, 1336) Heated in 0, forms Fe^O, with evo- 
lution of 01 Oxidises readily in air to a mix- 
ture of FeCl, and Fe^Og Heated to redness in 
steam forms Fe,04, HCl, and H Heated to red 
ness in a stream of KH^, Fe^N, is produced 
(Fremy, C R 62, 321) Heated with PH, forms 
HCl and Fe phosphide A mixture of FeClji and 
O IS reduced by Zn vapour with separation of Fe 
in crystals (Poumar^de, 0 P 29, 620) S c 60 
at 80° , less sol m HClAq 

Molecular weight of gaseous ferrous chloride 
By volatihsmg m HCl at a yellow heat, V 
Meyer got values for V D which were about the 
mean between those calculated for FeCl, and 
FogCL (B 17, 1335) , calculated for FeCl,« 63 32, 
lor Fe^CL 126 64 , observed 92 32 and 96 51 
Moyer concluded that molecules of Fe^CL pro 
bably exist at lower temperatures and molecules 
of FeCl, at a very high temperature Nilson a 
Pettersson (0 J 63, 827) obtamed values for 
VJ) at c 1400° agreeing with that calculated 
forFeCl, , calculated «=63 32, observed at 1300°- 
1400° » 62 79, at 1400°-1600° = 61 66 There 
can be no doubt then that molecules of the com 
position FeCl, exist at 0 1300°-1600° 

Combinations — 1 With water to form the 
hydrates FeOl^ 2H2O and FeCl, 4H^O The for 
mer is obtained by saturating warm cone HClAq 
with FeCl, or by passing HCl mto saturated 
FeCLAq , the latter is produced by dissolvmg Fe 
m HClAq and concentrating out of contact with 
air FeCL, 4B[,0 forms blue green, monochnic, 
deliquescent, transparent crystals , S G 1 93 — 
2 With nitnc oxide, solution of FeCl,, espe- 
cially an alkaUne solution, absorbs NO forming 
a green -brown liqmd which contains FeCl, NO , 
NO IS removed by warming —3 With ammonia 
to form Fe01a6NH, and 3FeCl,2NH, (Bog 
stadius, J pr 86, 810) The former is a white 
powder, prrouced by passmg NH, over FeCl, at 
the ordinary temperature , the latter is formed 
by slowly heating FeCl, 6NH^ to melting By 
strongly heatmg 3FeCl3.2NH, mNH, the nitride 
Fe^N, IB formed (Fremy, C B 62, 321) —4 
With anmomum chloride to form FeCl, 2NH4CI , 
obtamed by crystallising mixed solutions of 
FeCl, and NH.Cl, or, according to Hismger a 
Berzehus {Q A 27, 273) (with evolution of NH, 
and H), by boiling Fe fihngs with NH^ClAq (c/. 
Winkler, P. P. 69, 171 , Vogel, J pr 2, 192) A 
compound Fe01,2KCl 2H,0 is also known (Scha 
bus, W A B 1860 476) Compounds with 
CdCl, and HgCl,, viz FeCL 2Cd01, 12H,0 and 
desonbed {v Hauer, 

Febbio OHiiOBiDB (Ifon sesquichlortde o 
perchlonde ) FeCl,. Mol w 162 01, and probably 
also 824 02 (v infra) (280°-286°) (Fnedel a. 
Grafts, a P 107, 301) SG 2 804 at 10 8<» 
4Glarke*s Tables of Specifle Qravtby [new ed.], 


24) y D varies from 0 166 at 820° to 0 80 at 
1000°-1800° (o infra) CrystalUses m hexagonal 
forms a o»l 1 285, NordenskiOld (u. Bammels 
berg*s Hand der Krystal physikal Chemie, 1, 
260) HF [Fe,01«]--96,040,[FeCP,01]-18,990, 
[Fe,01*,Aq] - 127,720 , [FeOPAq.Cl] - 27,770 (Th 
8 , 293) 

Occurrence — In the craters of volcanoes 
Formation — 1 By heating Fe m a stream of 
Cl — 2 By heating FeCl, in Cl — 3 By strongly 
heatmg FeCl, m a wide mouthed vessel , Fe,0, 
remains and FeCl, sublimes — 4 By passing HCl 
over strongly heated amorphous Fe,0, (Deville 
a Troost, C B 46, 821) -5 By heating a mix 
ture of calcined FeSO^ with CaCl, or NaCl The 
product obtamed by boiling dowr a solution of 
Fe,0, m HCl always contams oxychloride 

Preparation — Fine iron wi e is strongly 
heated in a hard glass tube in a stream of dhy 
Cl, and the product is sublimed in the same gas 
To prepare a solution of FeCl,, hydrated 
Fe O, IS dissolved in hot HClAq, the solution is 
decanted. Cl is passed in until K.FeCy^ ceases to 
give any trace of blue colour, and excess of Cl is 
removed by warming , or 2 parts warm KClA(j 
are saturated with Fe (filings or wire), to the 
clear decanted liquid 1 part HClAq is added, the 
bquid is warmed and HNO,Aq is ^ded little by 
little until all FeCl, is oxidised to FeCl, , excess of 
HNO, 18 removed by evaporation with a little 
HClAq Gei8Dler(Ar P^ [2] 68, 159) recommends 
to evaporate the ferrous solution to S G 1 1 at 
17° and then to add HNOsAq to the cold solution, 
when oxidation proceeds rapidly 

Properties — By slowly coohng the vapour, 
FeCl, condenses m hexagonal crystals which 
appear very dark red by transmitted, and green 
ish by reflected, light (Deville a Troost, C h 
46, 821) As ordinarily prepared FeCl, forms a 
brownish black crystalline mass Volatilises at 
somewhat over 100° Melts at 306°-307° in a 
sealed tube (Cam elley a Williams, C J 87,126) 
Deliquescent , cone solution in water is dark 
brown and somewhat viscid , it becomes limpid 
and yellow on dilution , a very dilute solution is 
colourless when cold (v Reactions, No 4) 

Franz {J pr [2] 6, 283) gives the following 
table showing S G and percentage composition 
of FeCl,Aq at 17 6° — 


g Q. P 0* 

Fed, 

1 0146 2 

1 0292 4 

10439 6 

1 0578 8 

1 0734 10 

1 0894 12 

1 1064 14 

1 1215 16 

1 1878 18 

1 1642 20 


tamed the following results at 14 6° 


ao 

po. 

Fed, 

ao 

pc 

Fed, 

1*1746 

22 

18870 

42 

11950 

24 

14118 

44 

12155 

26 

143C7 

46 

123b5 

28 

14617 

48 

12568 

80 

14876 

60 

12778 

32 

16163 

52 

12988 

34 

16439 

54 

13199 

36 

1 6729 

66 

18411 

88 

1 6023 

58 

13622 

40 

16317 

60 

skand 

Naturj 1868 462) ob- 


so Ped.Aq 
10882 
10918 
11617 
12107 
12818 


po Fed, 

4 66 
10 46 
16 80 
22 54 
24 60 


8.0 FeCi,A.q 

1839 

18824 

14361 

1664 


pa Fed, 
38 25 
36 96 
410 
49 61 


FeOl, 11 soluble in alcohol or ether, the solution 
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easily decomposes in sunlight with form>^tion of 
FeCla 

Molecular weight of gaseous feme chlortc 3 — 
DeviUe a Troost (C B 46, 821) found the V D 
of feme chloride at 440° to be 162 7 , this 
corresponds to the formula FejCl* Gninewald 
a V Meyer (B 21, 687) made a senes of deter- 
minations of V D , in an atmosphere of N, with 
the following results 151 75 at 448° (mean of 4), 
138 5 at 618° (mean oi 8), 121 3 at 606° (mean 
of 6), 78 66 at 760° (mean of 2), 71 2 at 1036°, 
77 6 at 1077°, i4 8 at 1300° These numbers 
seem to indicate a gradual resolution of mole 
cules of Fe^Cl, into F"C1, , none of the results, 
however, agrees exactly with the value calculated 
for FeCl, (81 005), but this was to be expected, 
as G a M showed tha^ even at 618° ferric 
chloride is partially resolved into FeCl^ and Cl 
in an atmosphere of N According to Friedel a 
Gratis {G B 107, 301) feme chlonde is not dis- 
sociated at 440° in an atmosphere of Cl , F a 0 
made a series of detcrmmations of V D in Cl, 
usmg a modidcation of Dumas’ method , the 
results are appended — 165 1 at 321 6°, 180 4 at 
825 2°, 174 2 at 356 9°, 171 6 at 367°, 168 7 and 
163 6 at 4 12 2° These values are all somewhat 
greater than 162 1, the value required by the 
formula Fe Cl, The most probable conclusion 
from all the results seems to be that at high 
temperatures, c 700° and upwards, the vapour 
of ferric chlonde consists of molecules of FeCl,, 
but that as temperature falls these molecules 
are mixed with more complex molecules, some 
of winch at an\ rate have the composition Fe,Cl, 
(cf \oung, N 39, V)^) 

Reactions — 1 Wlien leCI, is heated m oxy 
getVt Fep, and Cl are produced {cf Schulze, 
J m [2] 21, 407) —2 Heated in hudrogen^VeCl^ 
18 formed (\\ oh lor, A Sui>yl A.lob ) — 3 Heated 
in water vapour, he^O, and HCl are formed — 
4 FeCl, dissolves m uater, the cone solution 
13 a syrupy dark brown liquid, becoming yellow 
ou dilution, and colourless when very dilute and 
cold By heating FeCl,\q, colloidal soluble 
Fe,0, yH O and HCl are produced , fairh cone 
FeClaAq forms oxv chlorides, be,0, a:JeCl„ at o 
100°, and at higher temperatures FejO, is 
formed The amount of decomposition and the 
composition of the products depend on the con 
oentration of the solution and the temperature , 
very dilute solutions, c 30,000 water to 1 leCl,, 
are decomposed with formation of colloidal 
soluble ferric hydrate even without warming 
{cf Ron, hydrated oxules or hy dioxides of, 
p 69) Krecke {J pr [2] 3, 28b) gives the 
following table {cf Tiohborne, O N 24, 123 199, 
209, 230, 25, 133, Muller, J 1873 40, Fous 
sereau, C B 103, 42) — 


FeCl,Aq containing A p o FeCl, or less is de 
composed bv light at 6°~6° (Krecke, I o ) When 
FeCl,Aq is heated in a sealed tube to 260°>300° 
it decomposes to Fe^O, and HCl (Senarmont, 
O R 32, 762) From a very dilute cold colour- 
less solution of FeCl,, E,FeCy,Aq ppts a pure 
bit e pp , and NaCl produces no change If the 
solution IS heated it becomes yellow, and oontams 
soluble feme hydrate and HCl From this solu- 
tion K^FeCyfAq ppts greenish blue sohd, and on 
addition of NaCl a soluble feme hydrate sepa- 
rates, which, after long contact with NaClAq, 
becomes msol in water (Debray, C R 68, 913). 
Evaporation of FeCl,Aq is accompamed by evo- 
lution of some HCl , the residue contams oxy- 
chloride or hydrated oxide FeCl, is not volab 
lised from violently boiling FeCl,Aq containing 
HCl (Fresenius, Fr 6, 92) G Wiedemann con 
nects the decomposition of FeCl,Aq, and also of 
other feme salts, with the different magnebc beha- 
viour of colloidal soluble FejO,jrH^O, and that 
hydrate which remains m combmation with the 
acid ( W 6, 46) — 6 FeCl, dissolves m alcohol or 
ether An ethereal solution mixed with alcohol 
and allowed to stand m sunlight loses its yellow 
colour, and FeCl, and chlorinated denvatives of 
alcohol and ether are formed. — 6 An aqueous 
solution of FeCl, is readily reduced to FeCl,, e g 
by As, Sb, Bi, Fe, Pb, or Zn , also by finely 
diyided Pt, more slowly by Pd and Au {cf 
B^champ, C R 62, 757 , Saint Pierre, C R 64, 
1077) Also reduced by stannous chlonde, sul 
phurous acid, or sulphuretted hydrogen , hydnodro 
acid reduces dilute FeCl,Aq slowly {v Mohr, A 
105, 63) Many organic compounds also reduce 
FcCl,Aq, especially in sunlight, e g alcohol and 
ether, or tartaric acid {v Schoras, B 3, 11, 
Poiteyin, G R 62, 94) — 7 A very httle FeCl, la 
said to be formed by passing hydrogen for 48 
hours through FeCl,Aq (Brunner, J 1864 125) — 
8 FeCl, dissolves freshly ppd feme hydrate 
forming oxychlorides {g v) — 9 When FeCl,Aq 
18 dropped into solution of potassium nitrite, m 
an atmosphere of CO , brisk evolution of NO pro- 
ceeds, and a pp of soluble feme metahydroxide, 
bOjO, HO, separates (Pesci, O 18, 183) — 
10 FeCl,Aq reacts with potassium iodide to 
form FeCl^ I, and KCl , probably Fel, is at 
first produced, and is then resolved mto Fel, 
and I, and then the Fel, reacting with unchanged 
FeCl, forms FeCl, and I (v Carnegie, G N 60, 
87; — 11 V>fhen electrolysed, cone FeGl,Aqg^ves 
FeCl, at the negative, and Cl with a little 0 at 
the positive, electrode 

Gombinatwns —1 With wafer to form vanous 
hydrates (1) FeCl, 6H 0 , yellow solid, formed 
by dissolving 100 parts FeCl, in 63 5 parts H,0 
(S G of solution 1 67 at 25°) , or by slowly eva- 


Pa FeCl. 
in solution 
pc. 


82 

16 

8 

4 

2 

1 


•6 


25 

126 

•0625 


Formation of Graham’s 
oolloidal hydrate 

100-180) 

100-120 FeCl, re formed 

100-110 j on cooling 
00-100 
87 ^ 

83 
76 
64 
64 
86 


Formation of colloidal hydrate Formation of 
of P de Samt-GiUes oxyohloridea 

over 100 


XOO-130 


90 

87 


Formation 
of Fe,0, 

140 

120 

110 


FeCl, not re formed 
on cochng 
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poratmg FeCl^q on the water bath, and allow- 
ing to crystallise , or by exposing FeCl, to the 
air (Mohr, A 29, 178) , or by passing HCl over 
commercial ferric chloride, filtering the liqmd 
which forms thrdagh glass wool, and evapora 
ting over KOHmvoctto (Engel, 0 B 104,1708), 
melts at 35 5°, and solidifies agam at 28^ (Ord- 
way, Z 1866 23) (2) 2FeCl,6H,0, reddish 

tablets, melting at 31°, formed by melting the 
hexahydrate, warmmg to 100°, for some hours, 
and cooling slowly (Engel, Zc), or by evapo- 
rating FeOljAq to a syrup (S G o 1 6), with 
addition of a little HClAq, and crystalhsmg 
(Fntzsche, J pr 18, 479 , Gobley, J Ph [8] 6, 
301, 26,269) According to Witt8tein(R P [2] 
36, 30) and Ordway {Z 1866 23), the hydrate 
thus obtained is FeCl, SHjO The hydrate 
2FeClg 5H2O IS said to be formed by placing 
FeClg 6H2O over H^SO^ , the hexahydrate at first 
liquefies and then loses water — 2 With hydrogen 
chloride and water ^ to form FeCl, HCl 2H2O , 
thin, transparent, amber yellow lammas, formed 
by passing dry HCl gas over 2FeCl3 6H2O, satu 
rating the liquid thus produced with HCl at 26°, 
and coolmg to 0° (Engel, 0 B 104, 1708 , Sa 
batier, Bl 1881 197) — 3 With ammonia^ to 
form FeClg NHg When heated, this compound 
partly sublimes, and is partly decomposed, giving 
FeClj — 4 With phosphoric chloride, to form a 
brown fusible compound, FeCl^ PCl^ (Weber, J 
pr 76, 410) — 5 With hydrocyanic acid, to foim 
a brown liquid, which then crystallises to 
FeClg 2HCN (Klein, A 74, 87) ~6 With cyano 
gen chlot'ide, but the compound has not been ob 
tamed pure (v Klein, I c ) —7 With nitrosyl 
chloride, to form FeCl, NOCl , a dark coloured, 
very deliquescent mass, obtained by placing dry 
FeCl, in the fumes of aqua regia placed over CaCl , 
(Weber, tT pr 89,162) —8 ^lih alkali chlorides, 
to form FeCl, 2MC1 H,0 , M = K, Na, Rb, NH, 
The NH^ compound forms garnet red crystals , 
by evaporatmg mixed solutions of the consti- 
tuent salts The crystals are rhombic according 
to Fntzsche {J pr 18, 484), dimorphous accord- 
ing to Genth {J pr 71, 164) The double com 
pounds FeCl, 2MC1 H,^ decomposed by 

water The K salt is desenbed by Fntzsche 
{J pr 18, 483), the Na salt by Deville (C B 43, 
970), the Rb salt, said to be FeCl, 3RbCl, by 
Godeffroy (Ar Ph [3] 9, 343) According to 
Kremers {J pr 66, 191), a compound of the form 
FeCl, 2MC1 HjO, in which M is partly K (12 1 
pej, partly Na (16 pc), and partly NH, (6 2 
p c), IS found in certain volcanic craters ~9 With 
ihaUium chloride, to form FeCl, 3T1C1 (Wdhler a 
AJhrens, A 144, 250) — 10 With magnesium and 
beryllium chlorides, to form FeCl, MCI, H2O , 
formed by addmg MgCl, or BeCl, to a cono hot so 
Intion of FeCl,m HClAq (Neumann, A 244, 328) 
Febboso febbio CHLOBii)EFe,Cl,(FeCl2 2FeCl,) 
When Fe,04 is treated with a little HClAq, 
FeCl, goes mto solution, and Fe203 remains, 
but FojO, dissolves wholly in considerable 
excess of cone HClAq When the solution is 
cooled and placed in vacuo over H2SO4, yellow 
crystals of Fe,Clg ISHjO are said to separate 
(Lefort, 0 B 69, 179) The crystals are del. 
^escent , at 60 they lose water , heated to 90° 
HCl 18 given off and 0 absorbed , by warmmg an 
aqheoufl solution of the crystals, FeCl, and FeCl, 
are formed. 


I Irpn, cyanides ol No cyanides of iron have 
been isolated, but fern- and ferro cyanides are 
nuinerous , v vol 11 pp 332, 834, 338 

Iron, ferrioyanide and ferrooyanide of, v 
vol 11 pp p34 a 838 

Iron, fluCndes of Two fiuorides of Fe are 
known, FeF, and FeF, The former is pro- 
duced by dissolving Fe m HFAq, the latter by 
dissolving Fe,0, JcHgO in HFAq 

Febbous fldobidb FeF, Small green crystals 
of this composition separate from a solution of 
Fe in HFAq (Soheurer Kestner, A Ch [3] 68, 
472) By careful heating, FeF, is obtained as a 
white solid FeF, is ur changed by heat , the 
hydrate is partly decomposed to HF and FejO, 
Slightly sol m water, more easily on addition of 
HF The double oalt FeF2 2KF is a green 
pp , obtained by adding KF2 q to FeS04Aq , 
the salts FeP.KF2Hp, FeF 2NH,F, and 
FeF, NH4F 2H2O are described by Wagner {B 19, 
896) The FeF, Sil,(-FeSiPJ 

18 said to be formed as blue green crystals by 
dissolving Fe m HoSiF^Aq and crystallising 
(Wurtz, Dictionnaire, 1 1408) 

Febbic FLUOBiDEFeF, Crystals of the hydrate 
2FeF, OH Care obtained by dissolving Fe O, a!H,0 
in HFAq and evaporating, or by oxidising FeF, 
m HFAq by HNO, The crystals are yellowish 
accoiding to Berzelius, colourless according to 
Scheuiei Kestner {A Ch [3] 68, 472) At 100" 
3H 0 is removed , at higher temperatuies HjO 
and HP escape By heating the salt diied at 
100° m a Pt ciucible colourless crystals of FeF, 
are formed on the surface of the mass, isomor 
phous with AIF, (Doville, C B 43, 070) Slowly 
dissolved by wate I , addition of NH,Aq ppts the 
\oxyfluoiide SFep^ iFeF, 4H2O Fchj forma 
double salts with K, Na, and MI,, these 
are obtained by addmg FeFjAq to solutions of 
the alkali fluoiides , the salts described ar® 
FeF,3KF (Berzelius, Wagner, B 10 806), 
2FeF, 4KF II 0 (Nickl^s, Z 7, 480) , hel, 3NaF 
(B , W, Ic), FeF.2NaF (Nicklis, J 1869 
268) , FeF, 2NH4F (N , Z c ), to this salt Mai ignao 
gives the formula FeF, 3NH,F(A Ch [J]b0,306) 
Iron, haloid compounds of Iron readily 
oombmes with the halogens With each halo 
gen, two compounds are formed, ferrous FeX 
and ferric FeX, , ferric iodide, however, has not 
been isolated with certainty , the compound 
I FcsClg, corresponding to Fe304, also perhaps 
exists The only compounds that have been 
gasified are ferrous and ferric chloride The 
former has the molecular formula heCl, at 
1300°-1500° , but there are indications of the 
possible existence of molecules of Fepl^ at 
lower temperatures , the latter appears to exist 
as a gas both as Fepi,and FeCl, The haloid 
compounds of Fe are soluble in water , solu 
tions of FeBr, and FeCl, are decomposed by 
much water, the compounds all form several 
double compounds with the c''lorides <fcc of 
the more positive metals 

Iron, hydrides of No definite hydride of 
Fe has been certainly isolated, but there are 
several indications of the existence of a com 
pound or compounds of Fe and H Fe heated 
to redness absorbs about 46 vols H (Deville a 
Troost,C ^ 67,966,69,162) Electrolytically 
deposited Fe contains H along with N, CO, ana 
CO| (Lenz, P. Ergdnzbd 5, 262, cf Meidinger, 
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Z> P J 163, 283, Chandler Roberts, C N 
51, 137; Iron wild takes up H when m 
merged m dilute H^SO^Aq (Johnson, Pr 23, 
168 , Reynolds, C N 29, 118) According to 
Cailletet {C R 80, 319) Fe npd electro- 
lytically from neutral FeCl^Aq containing 
NH 4 CI gives off 235-238 vols H when heated 
♦n vacuo Observations on the supposed 
«xiBtence of a gaseous 1 ydnde of Fe were made 
by Thomson, Dupasquier (C R 14, 511), and 
Reinsch (J 1858 1 90) The non existence of such 
a gas was proved by Fresenius a Schlossberger 
{A 61, 416) and by Erlenmeyer {N J P 9, 
^7) Thoma has investigated the conditions 
under which H is absorbed by Fe {2 P C 3, 
01) He finds that when Fe is made the negative 
electrode in a voltameter, or when it is placed 
in ddute HjSO^Aq, it absorbs much H, but that 
Fe I aced in an atmosphere of H does not 
absorb any of that gas, a certain portion of 
the H absorbed is given off again on exposure 
to air or immersion in water, the rest of the H j 
is more firmly retained by the Fe According 1 
to Wanklyn a Carius {A 120, 69) when Fel^ 1 
reacts with 7nLt, in piesence of ether, larious 
gases including CjH^, C C^H,^, and H are | 
evolved, and a metal like poi^der remains, | 
which, after washing with ether, is decom|>o9ed ^ 
fcyH^O giving H and a mixture of H and leO 
They regard this powder as a liy’ride of he, 
perhaps I eHj, but no analyses are given 

Iron, hydrated oxides or hydroxides of | 
Compounds with water of each of the three | 
oxides of iron are known The compositions of 
the various hydrated oxuUs are differently 
representtd by difft rc nt chemists the> apptar | 
to vary with small changes of conditions, so that 
it 18 impossible to say whethei all the bodies 
described art true h}dratc 8 or not Ihe readi 


allows pp to settle, draws off water by a syphon, 
carefully pours warm water which has been boiled 
for some time on to the surface of the cold watei 
in the flask, withdraws water by a syphon, dro , he 
then quickly transfers the moist pp by a syphon 
to a retort containing ether, and having attached 
to it a long glass tube dipping under Hg, the 
ether covers the pp and drives the air out of the 
retort , on warming, the water vapour and con- 
densed water escape through the Hg When 
the ether is removed and the retort is cold, dry 
air free H (not CO , as the hydrate combines 
with this gas) 18 parsed through the apparatus, 
and portions of the solid are transferred m an 
atmosphere of H to small wide mouthed 
stoppered tubes Dried in this way, the hydrate 
j 18 a pale greenish, friable solid, which rapidly 
oxidises and glows in the air 

A de bchulten (C R 109, 260) states that 
FeO HjO may be obtained in green six sided flat 
priHins, which almost instantly become red in 
air, by mixing 5 grams beCl, dissolved in 100 c c 
air free water, and 200 c c NaOHAq, contaming 
20 grams NaOH, in a flask filled with coal gas, 
heating, and allowing to stand for 24 hours 
According to Bineau (C JR 41, 509) ferrous 
hydrate is soluble in c 150,000 parts water 
Ferrous hjdrate is very easily oxidised, it is 
therefore an energetic reducer, eg \i i educes 
salts of Au, \g, and Pt, and also HIOjAq It 
dissolves in acids to foim ferrous salts FeXj, 

X=sNOj, Ac (c/ Ferrous oxide, 

Z 3 

undei Don, oxula of) 

HvDlUTtb 01 lERRObO FERRIC OXIDE 

FojO^ H,0 and FcjO^ 4H 0 , composition of both 
' doubtful Hydrates of Fe ,04 are produced by 
ppg a mixture of equivalent quantities of a 


Dess with winch most of the hjdrated oxidt s , 
undergo change of composition points to their j 
being hydiates, 1 C compounds of water, rather ' 
thanh>droxides,i c compoundsof OH rhonism ' 
{Th 3, 291) gives the thermal data -[be , O*, ' 
3H 0]- 191,1.0, [2FtOH^ O, HO' -51,590, 1 
[Fe, O, H^OJ-68 280, [FeO H , HSO^Aqj- I 
24,920 , [beD^H- HI SO’Aq] = 33,840 

Only one hydiate of ferrous oriiU , boO H O, 
appeals to exist, but it is doubtful whether aiiv 
hjdiate of this oxide has been obtained free 
from hydrates of bOjO, Desciiptions are given 
of two hydrates of ferroso ferric oxwie, viz 
Fe^O, H^O and Fe^O, 411^0 , but here again there ] 
is great doubt as to the composition of the sub | 
stances described as definite hydrates Many 
hydrates of ferric oxide have been obtained, 
the following are knowm as minerals (M = Fe^O,) 

M H,0, M 2H,0, M IH^O, 2M H O, 2M 3H.O, 
8M6H,0,tlie following are said to have been 
obtained artificially M H,0, M 2H,0, M 311^0, 
2M H,0, 2M 3HjO , many of these appear to 
exist in different modifications each distinguished 
by special properties , broadly they fall into two 
classes, those which are insoluble in water, and 
those which dissolve m water 

Htdrxte of ferrous OXIDE FeO H,0 The 
white pp obtained by adding air-free KOHAq to 
an air free solution of a ferrous salt, and wash- 
ing out of contact wiuh air, is probably FeO H^O 
To obtam the pp nearly free from feme oxide 
8ohmidt (A 86, 101) ppt« m er closed flask, 


ferrous and ferric salt by alkali, and also by 
digCbUng ppd b ep, arHp with Fe The black 
powder obtained bv Wohler (A 28, 92), bv ppg 
a mixture of equivalent parts of feiious and 
feme sulphate^ by slight excess of NHjAq, 
boiling, washing by decantation, and diving 
under 100"* is said by Lefort (C R 69, 179) to 
be bCjO^ 4H 0 By ppg a mixture of equivalent 
quantities of a ferrous and feme salt by hot 
cone KOHAq, Lefort [Ic) obtained a hvdrate 
more stable than that got by using NHAqt 
to this hydrate he gives the formula FCjO^ H^O 
! The black hydrate obtained by digesting 
1 ep, tH O with Fe under water does not seem 
to have been analysed {v Preuss, A 26, 9b) 
Ferroso feme hydrates are described as brown 
black, magnetic, brittle, powders , when heated 
out of contact with air they give FeaO^, heated 
in air, Fe 0, is pioduced Ferroso feme hy- 
drates dissolve in acids to produce mixtures of 
ferious and ferric salts , in some cases definite 
salts of the form FejX^, X = SO 4 , Ac , are formed, 

I according to Lefort (C R 69, 179) {cf Ferroso- 
feme oxide ^ under Iron, oxides of) 

Hydrates or ferric oxide A great many 
supposed hydrates of FeP, have been described, 
b«]it there is much doubt as to the composition 
and properties of definite hydr'^^tes of the form 
FoyO, scHp The following occur as minerals, 
the compositions of which more or less ac- 
curately agree with the formul® —UmontU 
Fe,0.2H,0, Fep,3H,0, and 2Fe,0,3HPj 
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gbthite Pe^O, H,0 , turgtte 2Fe,0, H^O and 
SFosO, 6HjO According to Ramsay (C J 82, 
895), and Brescius (J pr [2] 8, 272), tlie pp ob 
tamed by adding .slkali to a ferric salt, either 
hot or cold, washing, and drying at 100°, la 
PejO, H^O , by ppg FeCl,Aq with NH,Aq, washing 
first with water and then with alcohol and ether, 
and drymg at 100° the hydrate Fe.p, 2HjO is 
obtained, according to Brescius (Ic) Witt 
stem (C C 1853 867) says that the hydrate 
obtained by ppg a ferric salt by NHaAq. wash- 
ing with cold water, and drymg at a gentle heat, 
or at 100° for a short time, is FejO, aHjO The 
experiments of Camelley a Walker (C J 63, 89) 
on the dehydration of ppd Fe^j, xH^O through 
a range of temperature showed that thepp after 
diying at 16° for 18 days contained more water 
than IS required by Fe^O, 6Hp, that when 
heated to 55° the residue had the composition 
Fe^O, SBLjO, but that water was gradually and 
continuously given off from 16° upwards until 
FejOj was formed at 600°, the composition, 
however, remained constant from 385° to 415°, 
and corresponded with the formula lOFe^Oj 
Van Bemmelen (R T 0 7, 106) has examined 
the composition of the colloidal pp by adding 
NH^q to FeCljAq, his experiments, which 
were very extended, showed the great readmess 
with which the ratio of Fe^Os to H 0 vanes , e g 
exposed to air for a year the composition became 
constant with the ratio Fe^Oa 4 or 4 IH^ , 
after 4 months in dry air the ratio was 
FcjO* 1 6H^O , heated to 100° m dry air the 
ratio was Fe20, ObHjO , the same sample kept 
for 6 years m a closed flask and then heated to 
15° until constant gave Fe^O, H^O , at 100° 
FesO, 45H.^O , between 100° and 300° the final 
state was Fe^Oj 25H2O, and so on Besides 
the papers referred to above on the composition 
of ppd. Fe^Oa xHaO, the following are of im 
portance — Lefort {J pr 64, 305) , P de Saint 
Gillesf/pr 66, 137), Schaffner (A 61,177), 
Muck \Z [2] 4, 41) , Davies (G J [2j 4, 69) , 
Tommasi (R 12, 1929, 2834) 

The monohydrate Fe^O, H,0 is said to be 
obtained (1) by adding NaOHAq and KClOAq 
to boiling FeSO^Aq, washmg, and drying at 100° 
^uck, Z [2] 4, 41), (2) by keeping ppd 
FejO, xHjO in contact with boiling water for 6-8 
hours (P de Samt-Gilles, A Ch [3] 46, 47) , 
(8) by repeatedly meltmg NaOH m a cast i^on 
vessel and washmg (Brunck a Greebe, B 13, 
725), (4) by keepmg ppd Fe^O, xH^O under 
water for many years at the ordinary tempera 
ture (Schiff, C G 1860 1768) This hydrate 
also occurs native as gbthite Fe,0, H^O is 
descnbed as a dark-red powder, slowly dis 
solved by dilute warm HClAq, H^SO^Aq, or 
HNO, , msol m cold cone acids The mono 
hydrate obtamed by Brunck a Grasbe was in 
the form of small tabular, brownish-violet, 
hexagonal crystals , S G 2 91 Gothite forms 
rhombic crystals, S G 8 8 to 4 2 The mono- 
hydrate obtamed by P6an de Samt-GUles, by 
keepmg FejOaurH^O m contact with boUmg 
water for 6-^ hours, is described as a bnek-r^ 
pow der, scarce^ly acted on by cone boiling 
HKOaAq, slowly dissolvea by cone hot 
HdAq , it dissolves m dilute HNOtAq,^ 
HClAq, or acetic acid, forming a red liquid 
which appears clear by transmitted, but 


turbid jy reflected, light, and is ppd bv a very 
smf U quantity of an alkaL salt , on addition A 
cone HNOjAq or HClAq, this solution gives a 
red pp which dissolves on adding water This 
modification ,of Fe^, HjO does not form Prus 
Sian blue with E^FeCy, and acetic acid 

The dxhydrate Fe^O, 2Hp is said to be ob- 
tained by ppg cold FeSO^Aq by NaOHAq and 
KClOAq or HjOA^tWai'iing, and drymg at 100° 
^eltzien, A 138, 129, Muck, le) This hy- 
drate also occurs native as hrnentte 

The hydrates^Fefi^ H^ and 2Fe,0, 8H,0 
arc said to be formed by the action of water on 
ppd FePjjXHjO, the fiist by boiling for 100 
to 1,000 hours, Davies (C [2] 4, 66) , the second 
by long continued action of water at the or- 
dinary temperature (VVittstem, Ar Ph 74, 158), 
or, crystalline, by freezing Fe^Oj xH,0 suspended 
in water (Limberger, C G 1863 783) By heat- 
ing any of the hydrates m sealed tubes Fe,0, 
IS eventually produced (SSnarmont, O R 82, 
762) 

Muck (Z 1868 41) thinks that the feme 
hydrates obtained by oxidising fen 3us hvdrate 
or carbonate m air differ essentially in properties 
from the ferric hydrates obtained directly from 
ferric salts Tommasi {Bl [2] 38, 152 , T a 
Pellizzari, Bl [2] 37, 196) arranges the ferric 
hydrates in two classes the red hydrates ob- 
tamed by p^'g ferric salts by alkali, and the 
yellow hydrates obtained by oxidising hydrates 
of FeO or Fe^O^, or by oxidising FeCO, 

Feme hydrates give up 0 to readily oxidised 
compounds such as SOAq* SnCl^Aq , in contact 
with decaymg organic bodies the hydrates part 
with 0, but again take it up if exposed to air, 
they absorb gases eg NIIj and CO^ (v Rein 
hart, Fr 7, 187) They dissolve m acids to 

form ferric salts FeX,, X^NO,, <fcc 

2 8 

These hydrates when freshly ppd also dis 
solve m FeCljAq forming oxychlorides {q v) 
{v Feme oxidcy under Iron, oxides of, p 62) 
Soluble fekkio hydrates A modification 
of Fe^O, H^O soluble in water was prepared by 
P de Saint Gilles m 1856 {A Gh [3] 46, 47) 
Ordinary ppd FejO, xHjO is dissolved m acetic 
acid, the solution is heated to 100° for a long 
time m a closed vessel , the blood red colour of 
the liquid changes to brick red, the liquid appears 
opalescent in reflected light, and the taste is no 
longer metallic but merely that of acetic acid , 
on now adding cono HClAq or HNO,Aq, or the 
merest trace of HjSO^Aq or an alkali salt, the 
whole of the Fe is thrown down as a brown red 
curdy pp , which, when dned on a porous tile, 
appears as a brown, lustrous, /arnisn like solid, 
having the composition FCjO, H^O This modi 
hcation of ferric hydrate, sometimes called feme 
metahydratet IB mBol in cone acids, but dissolves 
easily m water, forming a deep -yellow, opales- 
cent, tasteless hquid, unchanged by K^FeOy, or 
EGN S Traces of 1^04 or alkali salts, and ^so 
cono HClAq or HNO4A ppt the hydrate from 
its aqueous solution The same hydrate has 
been obtamed by Scheurer Kestner by prolonged 
heating ^n aqueous solution of basic feme ni- 
trate m a ..ealed tube at 100° (0 R 48, 1160) 4 
also by Debray by heatmg dilute Fe01»Aq to 100° 
(0* B 68, 913 , c/. Feme cklortde, Biaetxoni^ 
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No 4 , p 65) Another salable modification of 
femo hydrate, sometimes called duilysed oi] col- 
loidal feme hydrate^ is obtained by dialysmg a 
solution of FeOl, containing Fe^O, so long 
as the dialysate contains HCl (Oral^am, Tr 1861 
183) The solution is prepared by digesting 
FeGl,Aq with ppd Fe,0, xHjO, or by adding 
(NHJ^COsAq to FeCl,Aq sd long as the pp dis- 
solves on stirring , the solution should contain 
4-6 p 0 of solid matter, and have 6-6 equivalents 
of ferric hydrate in it After dialysis a deep red 
liquid IS left on the dialyser , this liquid gela* 
timses by exposure to the air for some dayfs or 
by traces of aAcalis, alkaline salts, but 

not by HCl, HNO„ or acetic acid , the jelly Uke 
mass thus outained slowly becomes insol m 
water, and is then sol m dilute acids , it appears 
to be changed to the ordinary Fe,0, (Gra- 
ham lx , cf Shuttleworth,PA [dj 8, 646 , Bee 
querel, A 126, 208) 

Krecke {J pr [2] d, 286) has examined the 
formation of soluble ferric hydrates from FeCljAq 
Formation of the colloidad hydrate occurs in 
FeCljAq cor taming to | p c FeCl, at ordinary 
temperatures , solutions containing 8 to 32 pc 
must be heated to above 100° in closed tubes , on 
cooling the more cone solutions (if not heated 
too long and too highly) re formation of FeCl, 
occurs, but in solutions of less than 1 p c the 
base and acid remain uncombined cooling If 
a solutjou containing less than 1 p c is boiled 
for some time formation of feme metah> 
drate begins, and after a time the hydrate is 
ppd as an orange yellow powder A table 
showing the various products obtained bv heating 
solutions of FeCl^Aq of different concentrations 
to different temperatures is given under Femo 
chloride^ Reactions, No 4 (p 65 ) 

Iron, iodides of Only one iodide of iron, 
Fel,, has been isolated with certainty 

Ffkkocs iodidf {Proto wduie of iron ) Fel, 
HP [Fe,P,Aq] » 47,050 (T/i 3,294) Fe and I 
combine by rubbing together with or without 
water , Fe and I heated together form a crystal 
line grey ma* i which melts at 177° (Carius a 
Wankljn, A 120, 69) According to De Luca 
Fel, 13 white, but goes green on addition of 
water (C R 65, 615) Green deliquescent 


sidue A large excess of I is required to dis- 
solve all the Fe, and a large excess of Fe is re- 
qmred to* convert all the I into Fel^ P sup- 
poses that Fel, is at first ^^rmed and is then 
decomposed by the heat to FojO, and HI, and 
the HI then acta on the free Fe formmg Fel, 
Mohr observed that a very dilute solution of 
FeCl, (1 m 12,300) gives a blue colour on addi 
tion of starch and KI only after a considerable 
time (A 106, 63) Nicklls found that a solu 
tion of Fe O, xK.fi in HlAq in presence of ether 
did not at once give a blue pp with K,FeCy, 
(A Ch [4] 5, 161, cf Ordway, Arru S [2] 26, 
197) A solution made by digesting 126 parts I 
with sufficient iron, filtering, and adding 63 parts 
I, gives an apple green pp on addition of 201 
parts citric acid previously neutralised by alkah 
carbonate (Creuse, Ph [3] 3, 953) According 
to Canus a Wanklyn (A 120, 70) if Fe is heated 
with excess of I until a little I is vaporised, and 
the mass is allowed to cool in a covered crucible, 

I I IS suddenly evolved, and the residue consists of 
I Fel^ 

Iron, nitndes of A nitride of Fe, Fe,N„ 

I 18 found as a silver hke lustrous deposit in the 
lavas of Ltna (Silvestn, P 157, 165) , heated m 
H it yields Fe and NH, Finely divided Fe, 
prepared by heating ferrous oxalate or reducing 
Fe^O, by H, takes up about 2 p c N when heated 
m N (Geuther a Bneglet, A 133, 228 , Rog- 
I stadius, J pr 8b, 307 , Remsen, Am % 134) 
By heating Fe m NH, the be increases m weight 
12-13 p c and becomes brittle (BerthoUet, G A 
30, 378) By electrol>sing a mixture of NH^Cl 
and a ferrous salt a lustrous deposit is obtained, 
supposed by Kramer to be a nitnde of Fe with 
' 1 5 p c N (Ar Ph [2] 106, 284), but said by 
Meidinger {D P J lb3, 283) to be an Fe NH* 
I amalgam \ nitride (or nitruUb) of iron seems 
to be produced by heating FeCl, or FeCl, m 
NH, The product is a brittle, grey white, 
solid , heated alone it gives N and Fe , heated 
ID H it gives NH, and Fe, it is slowly and 
, partially decomposed by boiling water , soL 
in acids with formation of H, ferrous and NH* 
salts, not acted on by Cl, Br, or I in presence of 
H O at ordinary temperatures, but when heated 
feme and NH* salts are fonued, and H, and 


crystals of Fel, 5H,0, S G 2 873, are obtained probably also N, are evolved The formula 


by digesting 1 part Fe filings with 3 4 parts I in 
presence of water, adding Fe filings, evaporating 
out of contact with air, and filtering Felji, 
especially FeI,Aq, rapidly abs<^b8 0 with for- 
mation of oxyiodide (q v ) Adfdition of sugar 
mup to FeL renders the solution more stable 
H,0^q decomposes Fel, with formation of 
Fe,O.^H^ and separation of all the 1 FeI,Aq 
dissolves I , addition of K,GO, to a solution con 
taming 3FeI, 21 forms KI and Fe,0*uEH^O , the 
solution may contain Fe,I, 

Fbbric lODiDS (?l'el,) This iodide has not 
been isolated , it la probably contained in a solu- 
tion of Fel, to which I is added in the ratio 
Fel, I, Fel^q containing I is separated by 
heating to Fel, and fr8^> I Fleory (J Ph [5] 
' 16, 629) says that the action of I on Fe in pre- 
sence of water soon ceases if the temperature is 
kept down to 15° , on fidtermg, only Be is ob- 
tamed , if, however, <he mixture is Boiled the 
red colour of the liquid disappears and a eon- 
•iderable quantity of Fe,0, is fouhd m the re- 


Fe,N, agrees with most of the analyses , the 
forraula Fe*N2 was given by Stahlsohmidt (P, 
125, 37 , cf Rogstadius, J pr 86, 307 , Fremy, 
O R 52,821) 

Iron, nitroprusside of, v voL ii p 340 

Iron, nitrosnlphides or nitrososulphides ol 
In 1868 Roussin obtained a salt by the reaction 
of NH*HS and KNO, on FeCl,Aq, which con 
tamed Fe, but in which Fe could not be detected 
by the ordinary tests (A Ch [3] 62, 286) 
Firoozmsky (A 126, 302) obtained the same com- 
ponnd by adding NH*HS to a solution of a 
ferrous salt saturated with NO A similar salt 
was obtained by Pavel by using KjS m place of 
I NH*H3 (B 12, 1407) By treating these aalts 
with alkali others were obtained more or less 
ol^selv related to the original salts The com- 
pounos thus obtained were analysed and ez- 
ammed by Bou83m(i c ), Proezmsky (I e ), Rosen- 
berg (B 8, 812 , 12. 1716), Demel (B 12. 461), 
and Pavel (B 12, 1407, 1949, 16, 2600) Bous- 
sm*8 analyses of the compound formed by usmf 
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KH4HS led to the formula Fe,S5Hj(NO)4, to the 
same compound Proczmsky gave the formula 
FeaS3(NO)4 2HoO , and Rosenberg assigned the 
composition F”ea^/NO),o4H30 In his second 
paper R showed that the compound prepared by 
using contained E . this was confirmed by 
Pavel All the observers admitted the presence 
of the NO group in these compounds 

Pavel (B 15, 2600) has given an account of 
the compounds of which Roussin’s salt is the 
type, and has indicated what appear to be their 
relations to other compounds of iron As the 
compounds contain the group NO in addition 
to S they are better called nitroso than nitro- 
sulphides Pavel regards the nitroso sulphides of 
Fe as salts of acids, the acidic radicles of which 
are composed of Fe, NO, and S , the salts may be 
formulated generally as derived from the acids 
HMFea;(NO)j^S* P compares the ferromtioso 
sulphides with the ferronitrosocyanides or mtro- 
prusstdes^ which are salts of H^e(NO)Cy^ (v 
Nilroprussidest vol 11 p 340) According 
to P there are two series of ferronitroso 
sulphides derived from the two acids HFe4(NO),S3 
(or H,Fe3(NO),4S«), and HFe(NO)2S (or 
H3Fe3(NO)4S2) The former acid has been 
isolated, the latter is not as yet known in the 
free state The two series may perhaps be called 
femmtroso and ferronitroso sulphides In the 
following account of the salts PavePs formula 
are adopted — 

Series I Ferrinitrososulphides 
MiFe4(NO) 8, 

Potassium ferrmitrososulphide KFe4(NO) Sj 
A solution of KHS, made from 44 grams KOH in 
400 0 0 water, is added to a boilmg solution of 
36 grams pure NaNO, in 400 0 c water, the mix 
ture is heated just to boilmg, and a solution of 
159 grams ferrous sulphate in 1200 cc i^ater, 
to which a drop of dilute H^SO^Aq has been 
added, is allowed to flow into it with constant 
stimng, the liquid is kept warm on a watdt 
bath, and is shaken from time to time until a 
greenish red pp (of FejO,, FeO, and 8) forms on 
the sides of the flask, when the liquid is rapidly 
Altered, a little dilute KOHAq is added to it 
when cold, and it is allowed to stand for 48 hours 
The salt which separates is dissolved in water at 
70°, a little KOHAq is added as the liquid cools, 
and the crystals thus obtained are recrystallised 
in the same way, after standing 48 hours ; the 
crystals are then dried over in vacuo pro 

tected from the light About 30 grams of the 
pure salt are thus obtained (Pavel, D 15, 2601) 
If more KHS is used than directed above double 
sulphides of Fe and K are obtained and no ni> 
troBosulphide 

KFe4(NO), 8, crystallises in large, nearly black, 
lustrous, rhombic prisms , it is fairly stable in 
the air, decomposition begins at c 115° with 
evolution of NO , at c 130° 8, (NH4),SO„ NH,NO,. 
&c , subhme , heated in air H^O, NO, N, SO* are 
evolved, and the residue consists of FeS, Fe,04, 
Fe^Qa, and K2SO4, strong mineral acids evolve 
H,S Vanous metalhc salts form metallic sul- 
phides and NO, while Fe salts remain m solution , 
heated with all|sli, crystalline Fe^Of is ppd , NO 
evolved, and ferronitrososulphide ^e(NO)aS is 
formed (Pavel, I c ) KFe4(NO),S, is soluble iit 
about 2 parts hot water, slightly sol in cold 
water, veiy sol with decomposition (Pavel, B, 


12, 1410) m alcohol or ether , the salt is ppd by 
NI ,Aq or KOHAq The baits of this series do 
not react with KgFeCy, 

The following salts of this series have been 
isolated NII4X, BaX , CsX (the most stable salt 
of the series), CaX^, FeX„ LiX, MgX^, RbX, TlX 
(X •= Fe4(NO),Sa) The Na salt is formed similarly 
to the K salt , also by the reaction of Na^CS, 
with NaNO„ the comp und Fo4S(NO)4 CS^ said 
by Low (0 C 1865 948) to be formed in this 
reaction does not exist according to Pavel (B 16, 
2603) For other reactions of the salts of the 
senes v Pavel, B 16, 2604 

FemniU ososulphydi ic acid HFe^(NO),8, 
seems to be obtained by adding a slight excess 
of dilute H^SO.Aq to a dilute solution of the Na 
salt, it IB insol m water, alcohol, and ether, 
sol in CHCI3 or CS The acid has not been 
I obtained pure (P , Z c ) 

Series II Ferronitroso^nlphides 
M*Fe(NO)^S These salts are formed b;y the action 
of dilute alkali solutions on the salts of Senes I , 
in these reactions NO is evolved and Fe ppd , 
but NH, 18 not evolved except fr^m the salt 
NH4Fe4(NO),S3 The salts of Series II are very 
unstable , they easily pass into Senes I , the 
Cs salt 18 the most unstable of all , these salts 
are insol in ether (except the Fe salt), CS^ and 
CHCI3 , they decompose in the air with separa 
tion of 8 ard Fe^Oj and evolution of a little H 8, 
the solutions then have an alkaline reaction, and 
contain salts of Series I along with alkaline ni 
trite and thiosulphate If CO is passed into a 
solution of KaFeCyg and the K salt of Series II 
18 then added, NO is evolved, S and Prussian 
blue are ppd , and the hltrate contains K^FeCy* 
and some KNO 

Potassium ferronitrowsulphide 
KFe(NO)3S 2H2O is obtained by warming 
KFe4(NO),S3 on the water bath with dilute 
KOHAq, washing, and drying in lacuo over 
H 8O4 and CaO in the dark , it is verj unstable, 
aiiti can be obtained approximately pure only with 
dilhculty (P , B 15, 2b0(>) By warming an alco 
holic solution of KFe(NO)28 wit 1 considerable 
excess of EtI, quickly distilling, washing the re 
Bidue first with water and then with aqueous al 
cohol, and crystallising from benzene, ethyl fer 
ronitrososulpliide (C3Hj)Fe(NO)2S is obtained in 
black, lustrous, monoclinic crystals (P , Z c ) For 
a discussion of the probable constitution of these 
nitrososulphides and a comparison of them with 
the nitropruBSides t Pavel, B 15, 2613 

Iron, oxides of Three oxides ot iron have 
been isolated, FeO, Fe,04, and Fe^O, The mo- 
lecular weight of none is known with certainty, 
as none has been gasified FeO and Fe^O, are 
basic oxides , they produce salts by reactions with 
acids, of the forms FeXj and FeX,, X = Cl, NO,, 
SO PO 

— i, <fec , FeP, also combines with some 
2 3 

more positive metallic oxides to form compounds 
Fe,0, a5M“0, which are usually called /erriZes (o 
vol 11 p 647) Fe,04 eacts with acids to form 

both ferrous and feme salts, FeX, and FeX, , 
according to Lefort a few salts corresponding 
with <Fe,04 are known, e g Fe,Cl„ 
Fe,(S04)42S0, 16H2O (v Ferrosofemc oxtde^ 
p 61) Besides the femtes a senes of ferrates 
18 known (0. vol. u p 546) , these salts art of 
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the form * they may be regarded as salts temperature Berthelot (A Ch [S] 33, 118) de^ 

of the hypothetical ferric acid H2Fe04 , Ihe an* scribes two varieties, one with S O 4 86 obtained 
hydride of this acid w ould be FeO„ this oxidi of by heating FeCO, to 360^, the other with S G 
iron has not been isolated, but the corresponding 5-5 9 obtained by highly heating the first in N. 
Dxide of Mn, MnO„ is known All the oxides of Magnetite crystallises in regular octahedra, lao* 
Pe form hydrates {v Iron, hydrated oxides of, morphous with Mn^O^ (Rammelsberg) 0 E, 
p o7) FeO very readily and rapidly absorbs 000029 (Kopp) SH 24°-99® 16779 (Regnault, 

0 and changes to Fe^, , at a very high tempe A Ch [3] 1, 129) H F [Fe*,0*] =» 26,900 , 

rature Fep, parts with 0, and is reduced to [FeO, Fe*0*] = 8,800 (Berthelot, A Ch [5] 23, 
Fe^O, 118) 

Feiirous OXIDE (Protoxide of iron) FeO Preparation — 1 ByheatingFeCO, toe 350® 

This oxide cannot be obtained free from FejO, in a current of COj (berthelot, A Ch [5] 23 
by ppn from ferrous salts and dehydrating the 118) —2 By heating FeCl2.2NH^Cl in air (Hauer, 
pp W A B 13, 4'56) —3 By heating FeO in a 

Pieparation —1 Pure Fe^O, is heated to c gentle stream of HCl (Deville, C R 53, 199) — 
300° in a stream of pure H (Wackenroder a 4 By melting ferric phosphate with 3-4 pts. 
Stroraeyer, 4r Ph 30, 27) —2 By heating fer Na SO, (Debray, C R 62, 985) — 5 By melting 
rous oxalate out of contact with air (Liebig, A CaCl^ with ferrous sulphate m a closed crucible 
96, 116, Afoissan, A Ch [5] 21, 199) —3 By (Kuhlmann, C R 52, 1283) -6 By the action 
heati g Fe 0, for 20 minutes to c 500° in H or of FeF, on boric acid at a high temperature in 
CO, or in CO at 440° for 6 hours (Moissan, Ic) absence of air (Deville a Caron, A 108, 66) — 

4 By heating Fe in CO, to c 1000° (Moissan, 7 By heating FeCl^ with excess of Na^CO, to 

1 c ) — 5 By adding ferrous oxalate to boiling low redness and washing with water (Liebig a 

KOHAq (Bdttger, J pr 70, 239) < Wohler, P 21,582) -8 By heating Fo m steam 

Properties and Reactions -An ivory black ! 9 By long continued heating FcjO, to white* 
powder According to Moissan (Ic) leO ob heat (Sidot, C R 69, 201) — 10 By reducing 
tamed by heating ferrous oxalate, or reducing j Fep, in CO at ‘l’'i0° for about an hour (Moissan, 
Fepj in CO at 600°, is pyrophoric, burns to A Ch [5] 21, 223 , cf Birme, R T C 2, 273 , 
Fe 0„ and dccompohes water at ordinary tern Ackermann a Samstrom, B 16, 783) — 11 By 
peratures , while the FeO obtained by heating 1 e dehydrating Fe,0, xH.^0 at as low a temperature 
in COj at c 1000° is non p>rophc'-ic, burns to as possible (n Hydrates of ferroso ferric oxide, 
FOjO,, and does not decompose water at 100° ' p 57) 

Siewert (/ 1804 266) says that pyrophoric 1 eO, Properties and Pcocfions —A black, magne 
produced by reduction of le^, in H, becomes ' tic powder, the crystals obtained by methods 4-7 
non pyrophoric by remaining in an atmosphere (suiyra) are black octahedra Accoiding to Mois* 
of H for 12 hours after cooling leO is readily san (A Ch [5] 21,223) and Berthelot (4 Ch [6] 
oxidised to Fep, {cf Moissan, supta) It dis > 2 1, 118), Fe,0, obtained by heating FeCO, in CO, 
solves m acids to form ferrous salts FeX,, X = Cl, 1 at 350°, or by reducing 1 ep, by CO at 350°, or by 
e Q heatmg reduced Fe in H saturated with H^O, or 

in CO, at 440°, has a lower SG than Fe,0, 
^ produced by reductions at higher temperatures. 

Combinations — The compound FeO Al,0,oc or by strongly heating the first variety in N , the 
curs native as heicynxte, and FeO Cr,0, as first variety is said to be easily soluble m cone 
chrome ironstone , magnetic oxide of iron may HNO,Aq, and to give FeP, when heated on Pt 
be regarded as FeO Fe^l, The hydrate FeO HjO foil , the second variety is described as almost 
lias been iso ited {v Hydrate of ferrous oxide, ' unacted on by boiling cone HNO,Aq and as un 
p 57) changed to Fe,0, by heat Fo,0, is reduced to 

Fkrroso ferric oxide {Black or magnetic Fe by heatmg with C, or by strongly heatmg in 
oxide of iron) Fe,0, This oxide occurs native H With a little HClAq it gives FeCljAq and 
in large quantities as magnetite According to Fe,0, , with more HClAq it gives a solution 
Spring {Bl [2] 60, 215) it is produced on the showing the reactions of both ferrous and ferno 
surface of iron which has been subjected to cWoride According to Lefort (C R 69, 179) 
great pressure , the formation of a film of this Fe,Cl, is obtained by cooling a solution of 
oxide on iron rails is the reason why the surfaces FcgO, xH,0 m excess of cone HClAq and eva- 
of the rails of railroads do not rust (Spring, Ic) ^ porating in tacuo over £[,80, (i Ferroso feme 
When iron is strongly heated m air a film {ham- ' chloride, p 5b) Lefort {lx ) also describes a 
mer scale) is produced consisting of FejO^, mixed ferroso ferric sulphate —FejO, 6S0,.16H,0 — ob- 
with, or combmed with, he,0, , the outer layer tamed by evaporating, over H SO,, solutions of 
of this film oontama a large quantity of Fe 0„ FegO, m H^SO, , he says that arsenates and 
the inner layer, which is blackish grey and mag. phosphates of also exist , the solutions of 

cetio, 18 approximately 6FeO Fe,0, (Mosander, these salts are decomposed to a mixture of fer* 
P 6, 35, <j/ Berthier, A Ch [2] 27, 19 , Beaujen rous and femo salts by warming to 60°-70° (for 
a M6ne, C R 61, 1135 , Maomen^, Bl 16, 25 , hyrates of Fe^O, v. Hydrates of ferroso-femc 
Vfileker. W 4 B 66, 193 . Glasson, 4 62, 89) oxide, p 57) 

S G 5 453 (Playfair a. Joule, C S Mem 3, 81) , Fsrrxo oxide (Peroxide, sesqwoxtde, or 
5 3 at 16 5° (Herapath, P M H, 321) S G of brown oxide, of iron ) Fe,0, Occurs naave m 
magnetite 51 to 5 18 (Kopp , Rammelsberg) large quantities widely distributed as red hasma* 
Aiooording to Moissan (4 [5] 21, 223) two iite, specular iron ore, and martite S G native 

varieties of FejO, exist, one having 3 G 4 86 ob- 5 i to 5 28 (Rammelsberg , Kopp) , eahnned, 
tamed by reducing Fe,0, at 500°, the other having 5 135 (Playfair a Joule, 0 S Mem B,80),ppd, 
S G 5 18 obtained by r^aomg Fe,Oaat a higher | 5*959 at 16 5° (Herapath, P AT 64, 321) BJL 
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l6«-98® *16695 (Regnanlt, A Ch [8] 1. 129) 
OE 00004 (Eopp) Crystallises in hexagonal 
forms, a 0 n 1 1 86557 (Bammelsberg) 

Preparation — 1. By ppg a feriio salt by 
NH^Aq, thoronghl;<r washing, and strongly heat- 
ing the pp — 2 By strongly heating ferrous oxa- 
late m air, Vogel (J pr 68, 187) says this 
method gives a very pure product —3 By heat- 
ing ferrous carbonate in air — 4 By strongly 
heating ferrous sulphate in air, the product 
seems always to contain a little basic sulphate 
nnless the temperature is kept very high for a 
long time 

The oxide ts obtained in crystals by the fol- 
lowing methods — 6 By heatmg a mixture of 
equal parts ferrous sulphate and NaOl, and 
washing with water , the temperature must not 
be too high, else some FejO^ is produced —6 By 
heatmg m a slow stream of HCl gas 

(Deville, O B 62, 1364) , in a rapid current of 
HCl, FeCl, 18 produced — 7 By melting Fe^O, 
with CaCl^ (Kuhlmann, C B 62, 1283) — 8 By 
the action of FeCl, vapour on strongly-heated | 
lime (Daubr6, C B 49, 143) —9 By melting 
Fe^O, with borax and treating the fused mass 
with warm dilute HClAq (Hauer, W, A B 18, 
466) 

Properties — A reddish-brown, very hard, 
non magnetic powder , extremely hygroscopic , 
slightly volatile at c 8000° (Eisner, J pr 99, 
267) According to Malaguti a magnetic variety 
of Fe^O, exists (A Ch [8] 69,214 , c/ Lallemand, 
A Oh [3] 69, 233 , Lawrence Smith, B 8, 183) 

Beactions — 1 Heated to a very high tem- 
perature Fe^O, 18 partially deoxidised to FcjOi 
(Sidot, C B 69, 201) — 2 Reduced by heating 
in hydrogen t according to Moissan (C B 74, 
1296) Fe^O, (prepared from ferrous oxalate) is 
reduced to Fe ,04 by heating to 360° for an hour 
in H, reduced to FeO by heating to 600° for 20 
mmutes m H, and to Fe when heated m H at 
700° (cf Siewert, J 1864 266) Wnght a Luff 
(C J 33, 1) found that the temperature at which 
reduction of FcjO, by H begins varies from 195° 
to 260° according to the physical state of the 
Fe^Oj, used — 3 Reduced by heatmg in carbon 
monoxide , to Fe ,04 at 350°, to FeO at 500°, and 
to Pe at 700°-800° (M, Zc , c/ Gruner, C E , 
73, 28) Temperature at which reduction begins ! 
vanes from 90° to 220° according to physical 
state of FcjOj, used (W a L , Z c ) — 4 Reduced 
by heating with carbon to FogO^, and then to Fe 
which combines with part of the 0 {v Iron^ car~ 
bides of, p 63) Reduction begins at 430°-460° 
(W a L , Z c ) According to Parry (C N 27, 
313) reduction of FegO, by G in a vacuum begins 
at above 400° , at 1200° c J of the oxide is re- 
duced. — 6 Reduced to FeO by heating in a mix- 
ture of equal volumes of carbon monoxide and 
dioxide (Debray, C B 46, 1018) —6 A mixture 
of carbon dwxide and cyanogen (6 vols 1 vol ) 
partially reduces Fe^O, to Fe at o 600°-700° 
^ell, 1874 266) — 7 Heated in ammonia 
Pe^Nji 18 produced (v Iron, nitrides of, p 59) 

8 Chlorine forms FeCl, slowly at full red heat 
jW ebfer, P 112, 619) — 9 Heated with sulphur 
SO, and FeS are produced (Brescius, D P J 
192, 126h — 10 Heated strongly m a rapid 
stream oj hydrogen chlcynde FeOl, and H,0 are 
formed (Deville, O B 62, 1264) — 11 Sulphu* 
reUed hydrogen does not act on dry Fe,0, ; with | 


moist Fo,0, (Fep, a;H,0) FeS, S, and H^ are 
formed (Wnght, O J, 48, 166 , Brescius, D P J 
19S 126J — 12 Phosphor e chloride produces 
FeCl, which then combines with part of the PCI, 
forming FeCl, PCI, (Weber, J pr 76, 410) -—13 
FejO, IS slo^yly dissolved by aoids, the more 
slowly the denser the specimen of FejO, , most 
easily dissolved by 16 times its weight of a 
boiling mixture of S pts H^SO, and 3 pts H^O 
(Mitscherlioh, J pr S'* 108) After strongly 
heating with alkalis, alkaline carbonates, or 
acid sulphates, Fe,0, is readdy dissolved by 
acids — 14 Fe^O, readily parts with O when 
heated with oxidisable organic compounds, on 
exposure to air 0 is again taken up (Robin, 0 B 
40, 600, Grager, A 111, 124) Moist FejO, 
(FejO, aHjO) m presence of ordinary air serves 
as an oxidiser of various vegetable matters, e g 
wood (Kuhlmann, D P J x65, 31 , cf, P 
Th6nard, 0 B 49, 289) 

Combinations — 1 FejO, is extremely hygro 
scopio , it forms several hydrates by combining 
with water For conditions of formation, com- 
position, and properties v Hydrates of ferric 
oxide, p 67 — 2 With some more ^ ositive me- 
tallic oxides to tormfemtes {q v in vol ii p 547) 

Hypothetical perkic anhydride (?FeOj) 
This oxide has not been isolated, but a number 
of salts are known, which are best regarded as 
derived from the hypothetical acid H^FeO^, of 
which FeOj would be the anhydride These 
salts are descnbed under the heading Ferrates 
(vol u p 646) In addition to the descriptions 
there given it is to be noted that when air is 
blown into hot cone NaOHAq containing c 34 
I pc NaOH, a perceptible quantity of Fo is dis 
solved to form a colourless liquid, from which 
Fe^O, ccHp slowly separates (Zirnit6, Chem 
Zeilung, 12, 356) , possibly the solution con 
tains a ferrate of Na, or, according to the sug 
I gestion of Z , a perferrate NaFeO^ (?) 

Iron, ozybromides of Oxybromides of Fe 
are said to be formed by evaporating FeBr,Aq, 

I and by the action of Fe^O, xl^O on FeBr,\q or 
HBrAq (Ordway, J pr 76, 19, Btchamp, A Ch 
[3] 67, 296 , Soheufelen, A 231, 1‘'7) 

Iron, oxychlorides of The oxychlorides of 
Fe are numerous and of complex composition , 
they belong to the form arFeCl, yFofi^ 

They are divided into two classes, those which 
are soluble in water, and those which are in 
soluble 

Soluble oxychloridei Prepared by di 
gesting freshly ppd Fe^j m FeCl Aq , also 
by digesting excess of FeaOjXHjO in HClAq 
By the former method Ordway obtained 
2FeCl3 28FeP, {J pr 76, 19) By the second 
method B6champ (A Ch [3] 61, 296) obtained 
liquids containing FeCl, and Fe^O, in ratio 2 6, 
1 3, 1 4, and 15 All these solutions evaporated 
at c 40° give residues soluble in water , solutions 
containing more than the foregoing (up to 
lOFe^O,) give residues on evaporation which are 
insol in water Solutions of soluble oxychlorides 
are not decomposed by dilution or heating, but 
addition of various acidr and salts causes ppn. 
of FejO, a;HjO, mixed with oxychlondes, wmoh 
are soluble in water From solutions of soluble 
oxychlondes NH^Aq ppts FejOj ccH-O free from 
ohlonde, vhereas the ^p obtained from the 
insol oxychlondes contains chloride 
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Intoluble oxychlorides Prepared by 
oxidation of FeCl^Aq, by exposure to air or by 
HNOgin presence of a little HCl (B^champ, ) 

! o saturated FeCL^q, HGl is added in less proper 
tion than 3HC1 to FeCl, « the solution is heated 
to 100^, and HNO^Aq is gradually added , a 
▼lolent reaction occurs, the nearly black liquid 
becomes yellow, and oxychlorides separate which 
are msol in water The composition of these 
oxychlorides varies acco ding to the tempera 
ture and the proportion of HCl used Insol 
oxychlorides are l so formed by adding alkali to 
FeOljAq in quantity insufficient for complete 
ppn These oxychlorides vary in colour fron 
yellow to brown , they are slowly soluble m 
HClAq , when heated they lose H^O and HCl 

Iron, ox3rfluoride of B; adding NH,Aq to 
a solution of FeFj a yellow salt of the composi 
tion 2FeF, SFe^O, 4H,0 is obtained (Deville, 
A Ch l3]49,85) 

Iron, oxysulphide of According to Bam 
melsberg (P 121, 339) the product obtained by 
heating Fe,0, in H^S gas to near redness is 
SFe^Sg Fe.^Oj 

Iron, reduced Ferrimt redactum Very 
finely divided Fe is obtained by reducing Fe O, 
in a stream of pure H Beduced iron is very 
readily oxidised , commercial specimens generally 
contain 40 p c or more of oxide 

Iron, phosphides of Me>er u? 1780, and 
Bergmann some\^hat later, obtained a phosphide 
of 1 e , supposing it to be a new metal they called 
it Hydrosuienmi {Berl d tuiturforsch 

Freumic [1781] 2, 334, Beigmann’s Optisc 3, 
109) Several le phosphides ha^e been de 
scribed According to 1 reese (P 132, 225) only 
three exist, I o,P,, l eP, and le^P They are 
non magnetic and almost infusible , unchanged 
b} cold HClAq, slowly acted on b> boiling HClAq 
giving ^ of their P as phosphoric acid and ^ as 
PH, , oxidised at ordinary tempeiature by HNO, 
and aqtia regia 

Fe,?, By heating FeSj in PH, gas (H Bose, 
P 6, 212, 24, 313), also by heating reduced 
Fe or I eCh m PH, (Frecho I c) V blue grey 
powder, S G 6 04 , loses P bj healing in H or 
CO, probably foimmg loP 

leP By heating FeS in PH, for a long time 
(Freese, / c ) , also by passing a mixture of H 
and P \apour over strongly heated Fe^O,, and 
by the action of PH, on FeCl, (H Bose, lx) A 
black crystalline mass, not acted on by HNO, 
or HClAq, nor by I 

Fe^P / paits dry FePO^ with 1 part lamp 
black are covered with a layer of NaCl and heated 
to whiteness, and the fused mass is treated with 
HClAq , Fe JP remains as a grey crystalline solid, 
S G 6 74 , unchanged by heating m H, CO, or 
CO, (Freese, I c ) 

Tne following phosphides have been described 
in addition to those mentioned , according to 
Freese they are not definite compounds -~ie,P 
(Hvoslef, A 100, 99) , Fe,P, (Schenk, 0 J [2] 
11, 826), Fe.P, (Struve, J pr 79, 821), FeP, 
(Sidot, O R 74, 1425) 

Iron, salts of Two series of Fe salts, ob> 
lained by replacing H of acids by Fe, are known , 
ferrous salts FeX,, and feme salts FeX, (X«C1, 

do., NO., do , do., ?£*, do ). The ferric 

# 3 


salts are the more stable , as a class ferrous salts 
are readily oxidised to FeX, Both senes con- 
tain many well marked and very dehnite com 
pounds Lefort (O R 69, 179) asserts the ex 
istence of a few salts, eg chloride, sulphate, 
phosphate, corresponding to FCjO^ (i> Ferroso- 
fern'' oxxde^ p 61) Ferrous salts are usually 
obtained by dissolving Fe m various acids, or in 
the cases of the msol salts by double decompo 
sition from FeSO, , they are for the most part 
sol m water , a few basic ferrous salts are known, 
but the greater number are normal salts Many 
double ferrous salts, especially with the alkaP 
sulphates, have been isolated , many ferrous salts 
are isomorpbous with the corresponding salts of 
Co, Ni, Mn, Zn, and Mg A double ferrous alu 
minium sulphate, FeSO,, Al,3SO, 24Hp,is said 
to exist and to be isomorphoiis with the alums 
F erne salts are generally prepared by dissolving 
Fe,0, icHjO in the different acids , many basic, 
and numerous double, feme salts are known , 
the double salt (NH,)2S04 Fe (SO,), 24Hp be 
longs to the class of alums The ferric salts are 
generally analogous to the persalts of Al, Cr, Co, 
Ni, and Mn (c/ Iron obodpof elements) The 
following list comprises the more important salts 
of Fe derived from oxyacids, for details i Car 
BONATSS, Nitratfs, Sdlphates, &o afUtmoJuites, 
arsenates and ites, borates, bromates, carbonates, 
chlorates, chiotnates, hypophosphite, todates, 
molybdates, ntobates, nitrates, perchlorates 
periodates, phosphates and ties, selenates and 
-ties, silicates, sulphates and -ites, tantalates, 
telluratcs and ites, thiosulphates, iitanates, 
tungstates, vanadates 

Iron, selenides of Selonides of Fe seem to 
be obtained (1) by passing Se vapour over strongly 
heated Fe , (2) by heating the product obtained 
m (1) with Se (Berzelius) , (3) by method (21 
covering the mass w ith borax, liittle {A 112, 211) 
obtained Fe^Se^ thus, S G b 38 , (4) by ppg Fe 
salts by H^Se (Reeb, J Ph [4 9, 173) By 
heating Fe tdings with Se to it Iness Divers a 
Shimidzu (C J 47, 441) obtained FeSe, resem 
bhng FeSin appearance , with acids yields H„S€ 

Iron, lelenooyanides of None has bem iso 
lated , Crookes (C J 4, 12) mentions vanous 
reactions which do not yield a definite salt 

Iron, silicide of It is doubtful whether anv 
definite compound has been isolated Silicides 
are apparently formed (1) by heating Fe with Si 
(Dcville a Caron, C R 45, 163) , (2) by the ac 
tion of molten Fe on silicates Hahn (A 129, 
57) obtained a bodv approximately Fe^Si by 
fusing 60 parts NaSiF,, 20 parts Na, 60 parts 
Zn, and 22 parts steel, under NaCI Other bodies, 
approximately Fe Si and Fe,,Si^, are described by 
Devillo a Caron (f c ) and Hahn (/ c , ct Bous 
singault, A Ch [H] 16, 15) 

Iron, siheofluoride of, FeSiF, , v Ferrous 
fluoride, p 66 

Iron, inlphooyanidei of, v vol ii p 350 

Iron, BUipbides of Four are known, FeS, 
FcjS,, Fa,S„ and FeS, , a subsolphide, Fe,S, also 
probably exists According to Gautier a Hallo 
I>eau (0 R 108, 806) a yellow grey lustrous body, 
Fe S„ 18 formed by heating Fe in CS, for several 
hours at 1300^-1400® 

Iron subsulphidb Fe,S Said by Arfveilson 
{y, 1, 72) to he produced, as a greyish-black pow- 
der, by beating dry FeSO, m H. 
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Febbous STJiiPHiDB FeS {Iron mimoaulphtdi 
or protosulphtde ) Ooours sometimes in meteor* 
lies , also in oombmation with KiS 

Formation — 1 By heating FeS, with Fe 
until the mass is thoroughly molten — 2 By re 
ducing FeS, in H — 8 By the reduction of Fe^Oj 
or feme salts by decomposing organic matter in 
presence of sulphates (Chevreul, C R 43, 218) 
4 By gently heating a mixture 1 part S with IJ 
parts Fe filings moistened with water , if a con 
Biderable quantity of such a mixture is made 
mto a paste with water and covered with earth, 
the mass after a time becomes red hot and 
evolves much steam which throws up the earth 
with some violence — 6 By strongly heating 
FejO, or a ferric salt in H2S (Sidot, G R 66, 
1257 , cf Carnot, Bl [2] 32, 162) — 6 By heating 
a mixture of FejO, and S in H (Bose, P 110, 
120) — 7 By heating to redness a mixture of 
Fe,0, and excess of Na^SsO, (Gibbs, Am S [2^ 
87, 346) 

Preparation — 1 A mixture of 8 parts Fe 
fihngs and 2 parts S is strongly heated in a 
covered crucible until the whole mass is 
thoroughly melted, if the temperature is not 
high enough some Fe remains and some Fe^S, is 
formed — 2 A white hot rod of iron is plunged 
into molten S, the FeS formed flows off, the 
operation is repeated as long as any S remains 
(Gahn , Rammelsberg, B B 1862 681) —3 By 
ppg a ferrous salt by an alkali sulphide, pre> 
ferably NH4 sulphide 

Properties — FeS prepared m the dry way is 
yellow-brown, lustrous, metal-like solid, crystal- 
using in hexagonal prisms, S G 4 69 Non mag- 
netic, not changed by heating out of contact 
with air or in H FeS prepared in the wet way 
is an amorphous, greenish black powder, which 
on gently heatmg m air is partly changed to 
FeSO^ , it IS slightly soluble in water By ppg 
FeS in a very dilute solution, and then dialysing 
away the other products of the reaction, Wins- 
smger (Bl [2] 49, 452) obtained a very dilute so- 
lution of colloidal FeS , the solution was green- 
ish brown, oxidised and coagulated very readily 

Reactions — FeS prepared in dry way 
1 Heated m hydrogen^ or out of contact with air, 
18 unchanged — 2 Heated in steam evolves H 
and HgS, and leaves a black magnetic mass con 
taming Feg04 (Regnault, A Ch [3] 62, 379) — 
8 Heated strongly in air forms Fe^Oa and SO,. — 
4 With dilute hydrochloric or sulphuric ocuf 
evolves H,S, and forms FeCh or FeS04 —6 Oxi 
dised by nit/nc acid —6 Heated with chlorine 
from 8,01, and FeCl, 

FeS prepared in the wet way 7 Oxi 
dises m air at ordinary temperature, forming 
Fe,0, 2;H,0, S, and a little basic Fe sulphate 
(Wagner, D P J 192, 131) — 8 Slightly 
•oluhle in t<;ater, re-ppd byNH^HS — 9 Soluble 
in sulphurous acid solution, also in potassium 
cyanide solution (Goueront, O R 76, 1276) — 
10 Shghtly soluble in solutions of alkaline sul 
phides — 11 Very easily decomposed by acids, 
wth evolution of H,S 

Fbbboso fbbbio sulphide Fe,S4 (Magnetic 
sulphide of iron ) Occurs native as mag^tic 
pyrites in he agonal crystals, S G 4 61 to 4 64 , 
the composition may be expressed as a;FeSJ'e,S„ 
as 18 very seldom » 1, generally » 6 and 6 
first product of the action of H,S on strongly 


heated Fe,04 is Fe,S , but this decomposes to 
PeS (Sidot, 0 R 66, 1267) 

j,.*'bbrio sulphide Fe^^S, (Sesqutsulphide of 
iron) By heating a mixture of powdered FeS 
and S to redness, or by passing H,S over FejO, 
at 100® (Benelius, P 7, 893) A greenish- 
yellow mass, magnetic according to Proust 
(Scher J 10, 64) , non magnetic according to 
Berzelius (Ic) When heated, gives Fe,S4 » 
when moist soon chang 3 to a mixture of S and 
FejO,, decomposed by dilute acids forming 
ferrous salts, H,S, and H,S xS 

Combines with FeoO, when heated with it. 
Tfc 3 product of the reaction of H S on FcjO, at 
somewhat above 100® is Fe 0, dFe^S, according 
to Rammelsberg (P 121, 337) Combines with 
OuS to form CuS Fe,S, , also wini K,S, Na,S, 
Ag,S These compounds may be regarded as 
mlphofemtes , they belong to the form M*,Fe,S4, 
and are produced by fusing 1 part Fe filing^' with 
! 5-6 parts S and 5-6 parts alkaline carbonate . 
the Ag salt is obtained by adding AgNO, to the 
K salt suspended in water (v Schneider, P 136, 

I 460 , Preis, J pr 107, 10) Fe^S, is said to form 
a hydrate, Fe,S, 3H2O, a greenish Hack pp ob 
! tamed by adding NH4HSAq to a feme solution 
Containing an oxidiser such as Cl or a hypo- 
chlorite (Phipson, G N 30, 139) 

Iron disulphide FeS, (Iron pyrites ) 
Occurrence —In large quantities , in regular 
crystals as ' ollow pyrites, and m rhombic orys 
j tals as white pyrites 

Formation —1 By slowly heating a mixture 

1 of Fe,0„ S, and NH4CI (WOhler, P 37, 238] — 

2 By the action of CS, on Fe,0, (Schlagden 
ihautlen, J Ph [3] 34, 175) —3 By heating Fe, 
or Fe,0„ with SO,Aq m a sealed tube to 200® 

I (Geitner, A 129, 350) — 4 By passing H.,S over 
, an oxide or chloride of Fe at a temperature above 
1 100® but below redness — 6 By the action of or- 
ganic matier on water containing Fe and sul- 
phates in solution —6 Glatzel (B 23, 87) ob- 
tained crystals of FeS, by strongly heating FeCl, 
with P,S„ 

Preparation — 1 An intimate mixture of 
2 parts FeS and 1 part S, or of 1 part Fe with 
li parts S, 18 heated in a retort to a temperature 
^ somewhat under red heat, and the product la 
treated with dilute HClAq (Berzelius) , below 
100® the chief product is Fe S„ and at red heat 
Fe,S4 18 formed - - 2 By mixing an alkaline per 
sulphide solution with FeCl,Aq at 180® or with 
PeS04Aq at 166® (Senarmont, A Ch [3j 30, 129) 
Properties — A bulky dark yellow powder, or 
orystallised in small brass yellow cubes and octa 
hedra Not magnetic The rhombic form of FeS, 
oxidises in moist air forming FeS04, S, andH2S04. 

Reactions — 1 White iron pyntes, finely-di- 
vided yellow pyrites, or FeS, prepared m the 
Wet way, oxidise m aw, forming chiefly FeS04, 
and at higher temperatures SO, and Fe,0, — 
2 Calcined with carbon, gives CS, — 8 Not 
acted on by dilute acids , bi t decomposed by 
wnc hydrochloric acid, giving H,S and S — 
4 Oxidised by heating with cone nitric acid 
Iron, tellurlde of Produced by reducing fer* 
tons tellurite m H (Berzehus) w » k. 

M M P M 

IBON ALUKS 

K,[or (NH4) JS04Fe,(S04), 24H,0, v Alums, 
fol L p 148, and Sulphates. M M P. M. 
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IBON GBOTJP OF EUSHEKTS l.ie four 
•lomenti, Ibon, Niok'tl, Cobalt, and Mahoak £bb, 
are more or less closely connected Fe, Ki, and 
Co occur in meteorites, some of which also con 
tain minute quantities of Mn The chief ores 
of Fe and Mn are oxides, carbonates, and sul- 
phides, of Ni and Co sulphides and arsenides 
Fe has been known and used for ages , Ni, Co, 
and Mn have been known from about the nuddle 
of the eighteenth centur^ The name iron is pro- 
bably a form of the Sanscrit word ayas ( « metal) , 
the names nickel and cohalt are denved from terms 
used by miners m the Middle Ages to express 
false or spurious metals, or minerals from 
which no useful metals could be obtained , man 
ganeee is sai" to be a corruption from mag- 


nesia nigra, a name long given to the mineral 
pyrolusite Compounds of Fe occur in large 
quantities, widely distributed , compounds of 
Mn are not so common, ^r so widely dis- 
tributed , and compounds of Ki and Co 
occur only spanngly Fe, Ni, Co, and Mn are 
obUmed by reducing the oxides with char 
coal at high temperatures The metals are 
all hard, lustrous, fairly malleable and ductile , 
they crystallise in the regular system, they 
are more or less magnetic, they are unacted 
on by dry air, but oxidise slowly in moist air , 
they decompose steam, and react with acids 
to form salts The followmg table presents 
some of the charactenstic properties of the four 
metals — 



UASGAKBRl 

IBON 

NICKXL 

COBALT 

Atomic weights 

65 

65 9 

68 6 

688 


One compound of Mn (MnC^f and two of Fe (FeCl, and FeCl,) have been 
gasified , no Ni or Co compounds have been gasified , specific heats of the four 
metals have been directly determined. Molecular weights unknown 


MfAUng points 
(approx ) 
Spec grava 
(approx ) 
Atom wei ght. 
Spec grav 
(approx ) 


1800 ^- 1900 ® 

8 

6 ^ 


1600 ® 

78 

72 


1600 ® 

89 

66 


1600 ® 

86 

68 


Occurrence and 
Prepa/ratum, 


Physical pro- 
perties 


Ukemical pro 
potties 


.Occurs chiefly as Chiefly as Fe^O,, Chiefly as NiAs 
MnO«. Obtained Fe,0« and FeCO« and NiAsS Ob 


by reduemg the 
oxides by 0 at a 
high temperature. 
Also by reducing 
the chloride or 
fluoride by Na. 


Greyish - white, 
brittle, very hard, 
lustrous, magne 
tic Melts above 

M P. of Fe. 


Oxidises easily in 
air , Mn obtained 
by reducing chlor- 
ide by Na is said 
not to tarnish in 
ordinary air Oxi- 
dised by heating 
in air De- 
composes steam , 
said to decompose 


Obtained by redu- 
cing Fe,0, by C, or 
CO, at a high tern 
perature, also by 
reducing Fe^, or 
b 0,0, in H, and by 
electrolysis of 
1 ebO,Aq 

Lustrous, greyish- 
white, very tena 
cious, crystallises 
in regular cubes 
and ociahedra , 
magnetic Ordi- 
nary iron, contain- 
ing from 2 to 6 
pc C, 13 very hard, 
malleable, and 
fairly ductile Fe 
obtained by reduc- 
tion of Fe^O^ in H 
below too® 18 pyro- 
phoric By electro- 
lysis of FeSO< Aq a 
soft, amorphous, 
brittle mass is ob- 
tained 

Unchanged m dry 
air, in moist air 
forms Fe^O, wH. 0, 
heated m air or 0, 
burns to Fe^Oi and 
Fe,0, Deobm- 
poses steam, form- 
ing Fe ,04 apd H 
Dissolves m dilute 
acids, almost in- 


tained by reducing 
Ni^OjbyCatahigh 
temperature, or by 
heating m H. 


Silver white, very 
tenacious, hard, 
ductile, malleable , 
magnetic up to 
c 260® , crystal- 
hses in regular 
cubes and ootahe 
dra. 


Unchanged In ordi- 
nary air, heated 
m air or O burns 
to NiO or Ni^O, 
according to the 
temperature De- 
composes steam at 
red heat Dissolves 
m dilute acids, but 
IS unacted on by 


Chiefly as CoAs,, 
and ^AsS Ob- 
tained by redu 
cing CojOi by 
heating with C 
or in H. 


Steel grey, lus- 
trous, hard, very 
ductile at red 
heat and up 
wards , some- 
what malleable, 
magnetic , orys 
tallises in regu 
lar cubes and oo 
I tahedra 


Unchanged in or- 
dmary air; heated 
in air or O burns 
toCo ,04 Decom 
poses steam at red 
heat , decomposes 
BH, to N and H 
Dis^veo in di- 
lute adds, but is 
unacted on by 


Tea. in 
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IIAKOANSSX 1 

1 xbon 

NICKEL 

COBALT 


^old water slowly 
Dissolves m dilute 
acids , hardly 

acted on by cold 
cone H2SO4 Com- 
bines directly with 
Cl and Br No 
simple cyanide of 
Mn 18 known , but 
the acid H4MnCy, 
and salts derived 
from it, and also 
salts of the hypo 
thetical acid 

H,MnCy„ have 
been isolated 

With acids forms 
two senes of salts, 
MnX, and MnX,, 
of which the man- 
ganous salts (X 

-Cl, 5^,40) are 

the more stable 
Besides the oxides 
corresponding to 
the salts (MnO and 
MojO,) other aci 
die oxides, MnO, 
and MngO,, have 
been isolated , the 
acid HMnO,, and 
numerous salts of 
this acid, are 
known , salts of 
the hypothetical 
acid IlgMnO, are 
also numerous 
Atom of Mn IS diva 
lent in the gaseous 
molecule MnCl,. | 

sol in cold cone 
H^SO, , unacted 
on by cold cone 
HNO, Combines 
directly with Cl, 
Br, and I , also 
with C, and pro- 
bably with H and 
N No simple cya 
nide IS known, but 
a large number of 
ferro and fern 
cyanides, and also 
the acids H4FeCy, 
and HgFeCy,, have 
been isolated 

Some ammonio 
compounds are 
known Beacts 

with acids to form 
two series of salts, 
FeXg and FeX,, of 
which the ferric 

salts (X = Cl, 5^ 

<fec ) are the more 
stable Ferrates, 
M^jFeO,, are also 
known, but neither 
the corresponding 
acid nor anhydride 
has been isolated 
Atom of Fe ap 
pears to be diva- 
lent and tnvalent 
in gaseous mole- 
cules (FeCl, and 
FeCl,) , perhaps 
also tetravalent 
(Fe2Cl4andFe2Cl,) 

cold cone HNO, 
Coubines directly 
with Cl, Br, and L 
Probably forms a 
nitride by heating 
NiOmNH, N Cy, 
and many double 
cyanides are known, 
but no acids or 
salts correspond- 
ing with ferro , 
fern , mangano-, 
and mang«>ni cya- 
nides have been 
isolated Some 

ammonio - com 
pounds are known 
With acids forms 
two senes of salts, 
NiX, and NiX„ of 
which the nickel 
ous salts (X = C1, 

) are much 

the more stable 
No salts in which 
Ni forms part of 
the acidic radicle 
have yet been cer- 
tainly isolated 

cold cone HNO,* 
Combines di 

rectly with Cl, 
Br, and I, also 
probably with C 
CoCy, IS known , 
also the acids 
H.CoCy, and 

H,CoCy„ and 

many salts de 
rived therefrom 
Very many 

ammonio • com 
pounds are 

known With 

acids form two 
series of salts 
CoX- and CoX„ 
of which the co 
baltous salts (X 

4c) 

are much the 
more stable By 
the action of mol 
ten KOH on CoO 
a salt 18 obtained 
in whichCo seems 
to form part of 
the negative ra 
dicle 


General formulce and character of com 
pounds —Oxides — alsoMnOj, 
MnO„ MnaO, Sulphides — MS, MjS^, M^S,, 
MSg. Haloid compounds — MXj or MjX^, 
also PeX* or FegXa , ? MnCl j, ? MnCl4 Salts — 
SO PO 

MX, and MX,, X « NO,, -g-*, &c Salts 

containing M in the acidic radicle — 
Ni^MO^, where M •= Mn or Fe, also N'MnO, 
(?NaFe04), also JcMO j/Fe^,, where M »= de- 
cidedly positive metal Acids— HMnO, 

The oxides MO are basic They react with 
acids to form salts MX, MnO and FeO are 
readily oxidised by standing in air, FeO very 
rapidly. NiO and CoO, on the other hand, are 
obtained by heating the higher oxides in air 
The oxides MjO, are basic, forming salts MX, 
In ^he case of Mn only a few salts corresponding 
to MgO, are known, e g Mn2(S04), In the cases 
of Ni and Co the salts of M2O, are hardly 
known , the cxides dissolve in cold cone acids, 
probably forming salts , but on warming salts of 
MO are obtained Both Fe,0, and MngO, shqw 
feebly acidic properties, as they combine with 
some more b^ic oxides, sg CaO, BaO, ZnO 


The oxides MgO, react with acids, for the most 
part, as compounds of MO with M 0, 
however, is said to produce a few conesponding 
salts, eg Fe,Cl» and Fe,(b04)4 It is doubtful 
whether MnO, form any corresponding salts , 
with acids it usually evolves O, and forms man 
ganous salts MnX, It combines with several 
more positive oxides, eg CaO or BrO, to form 
compounds JcM”0 yMnO, MnO, and MnaO, are 
extremely unstable acidic oxides The acid of 
MnjO,, VIZ HMnO, or HgMnjO,, is known, and 
from it a large senes of salts has been obtained 
The acid of MnO, (H^MnO,) has not been 
isolated , but the manganates M‘^MnO,aro well 
known salts Ferrates, M*,!" eO., corresponding 
to the manganates, are known although neither 
the acid HgFeO, nor the annydride FeO, has 
been isolated 

The sulphides MS are basic , but MnS shows 
slightly acidic properties MnS forms a com 
pound with the very positive KgS (KjS 8MnS) , 
CoS, on the other hand, combines with the 
slightly negative As-S, (2CoS As^S,) Pb^S, 
forms compounds with Ag,S, CuS, Ac, which 
may be regarded as sulphoferntes 
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Tho haloid comjMuiuds MX, or .1,X. are 
generally formed by direct nmon of the elen^ents, 
^Bo by disBolvmg the oxides MO in the haloid 
acids HX and evaporating Fe is the only 
member of the group wluch certainly forms 
haloid compounds containing more halogen than 
MX, Thore are, however, indications of the 
existence of MnCl,, and MnCl^ The haloid 
compounds which hav^ been gasified are MnCl,, 
FeCl^ and FeCl, Tht.e are no indications of 
the existence of gaseous molecules Mn,Gl 4 , but 
the y D s of ferrous and feme chlorides point to 
the existence of the gaseous molecules FeCl, and 
FeCl, at high tempera ures, and Fe^Cl^ andFe,Cl, 
at lower temperatures 

The salL of the metals of the iron group be 
long to the senes MX^ ana MX,, where X = NO,, 
CIO,, iso,, iCO„ JPO„ &c Fe forms many 
salts of both series , Mn forms chiefly man 
ganous salts MnX„ but a few manganic salts are 
known, e g Mn 2 (SO,), , Ni forma only nickelous 
salts NiX, The cobaltio salts are represented 
by a few double salts, e a Co(N 02 ), 8 KNO,, but 
the cobaltous salts are numerous Ferrous salts 
are perfectly definite, but are fairly easily oxi- 
dised to ferric Feme and manganic sulphates 
form alums, K SO, Fe 2 (or MnJ(SO,), 24110 
Many of the salts MX, are isomorphous with 
the corresponding salts of Cu, Zn, Mg, and Cd 

The only member of the 8 erie<=' which forms 
acidic oxideM that ha^e been isolated is Mn 
(o supra) Permanganic acid, HMnO„ has also 
been isolated, but no oxyacid of Fe, Ni, or Co 

The iron elements exhibit analogies with 
several other families of element -« Thnrrela 
tions with the elements of Group III , especially 
with Al, Ga and In, are shown in the composi 
tion of the salts \I\, , in the existence of alums, 
€ g K SO, M (SO,), 24H 0, where M = Al, Ga, 
In, Fe, 01 Mn, also in the existence and disso 
ciation of the gaseous molecules h e^Cl,, Al Cl„, 
and Ga^jCl, The analogies shown by Ni and Co 
to the Al familj are verj slight 

The iron fanul> is distantly connected with 
the halogens I liis is shown m the exiv-tence 
of the salts NAIO,, where M-Mn Cl, 

or I 

The relations between the iron family and 
the chromium family of Group VI are fairly well 
marked , the M Xj salts are similar to the CrX, salts , 
MnO, resembles CrO, m being acidic and forming 
salts M^MnO,, analogous to and isomorphous 
with the chromates Ferrates, M^FeO,, are also 
known, ai«hough neither ieO, nor BL^FeO, has 
been isolated MnO, is not unlike CrO, in some 
of its reactions The sulpho ferrites, B,g 
CuFojS,, resemble the sulpho chromites, e g 
ZnCr^S^ The relations of Ni and Co to the 
Or family are chiefly shown in the formulte of 
the nickelous, cobaltous, and ohromous salts, 
MX,, in the existence of many ammonio 
cobalt and ammonio-chromium oomrounds 
The formation of the cyanogen acid H,MCy„ 
and of salts of HaMCy^, where M « Mn, Fe, Co, 
or Or, 18 a pomtof almll^nty between Or and the 
iron family 

The composition of the salts MX, is similar 
to that of the salts of Group II , so faf as pro- 
perties go these salts most resemble tbxise of the 
odd series members of Group II , Mg, Zn, and 
Od , the ammonio-compounds of Co ^so recall 


the ammomo-oompounds of Hg which is an 
odd senes member of Group II 

Theru are some resemblances between Cn 
which belongs to Group I ar'd the iron elements, 
thus the salts MX, resemble in many respects the 
cupric salts CuX,, there are many ammonio* 
copper compounds, numerous double cyanides of 
Cu exist and some of those are probably denved 
from a cyanogen acid HjCujCy^ 

Finally some of the physical properties of the 
iron family resemble the properties of the two 
other families of Group VIII , viz Rh, Ru, Pd, 
and Os, Ir, Pt , this resemblance is earned out 
m the formulie of some of the salts, and m the 
existence, and in some cases the composition and 
properties, of numerous complex cyamdesj these 
complex cyanides are mdicated in the followmg 
table — 

H MC>. and salts. H.MCv, and salts. 

M»>Mn, Fe,Co, Os,Ra M = Fe,Co,Ir 

Salts of (acid not isolated) 

M = Mn,Rh 

The acid H^PtCy* and salts of tins acid exist , 
salts of H^PdCy, are known It should be noted 
that Ni does not form nickelo or nickeli cyanides 
analogous to any of the complex cyanides for- 
mulated above, but only ordinary double 
cyanides 

The position of the iron family of elements 
in the classification based on the periodic law is 
somewhat peculiar {v Table on p 204 of vol ii.) 
Mn IS placed m the even senes of Group VII , 
the only other members of this group as >et 
known are the halogens Fe, Ni, and Co form a 
dnision, or family, of Group VIII , the other 
families of this group are (1) Rh, Ru, Pd, and 
(2) Ob, Ir, Pt The iron family should therefore, 
strictly, include only l'e,Ni,and Co, Mn has been 
included in this family because of its close rela- 
tions to Fe , but because of its position in Group 
\II , Mn has also been included in the halogen 
family (r Halogen elements, vol ii p 664) 
Each of the three families which together con 
stitute Group VIII is separated from the others 
by many elements , the analogies between these 
families cannot be very close The iron family 
IS preceded in order of atomic weights by a 
senes of elements, which begins with the very 
positive element K and ends with the element 
Cr which IS both metallic and non metallic , the 
iron family is succeeded by senes 5 which begins 
with the undoubtedly metallic Co and ends with 
the no less undoubted non metal Br The iron 
family forms one of the turning points in the 
swing of properties from very positive to very 
negative , the next similar turning point is marked 
by the second family of Group VIII , Rh, Ru, 
Pd , and the third turning point is marked by 
the last family of Group VIII , Os, Ir, Pt Recent 
researches show that Co and Ni \rc ptihaps 
separable each into two other elements, v 
Nickel in this volume In connection with this 
article v Ghbomiuii oroup of elements, vol u 
p 168, Copper group of elements, vol li. p 
260, Earths, metals of the, vol ii p 424, 
BaLOOSN ELEMENTS, vol 11 p 664 NOBLB METALS, 
m this vol For detailed properties of the mem- 
bers of the iron group v Cobalt, vol ii p 217 , 
Iron, this vol p 61, Manganese and Nickel, 
in this vol M M P M 
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I8AM10 ACID V IsATiH. 

ISATANE V ISATYDE 
ISATIC ACID 0,H,N0, 

Cd^H 0 Amtdo phmyt glyoxylie 
acid Formed, as potassium salt, by boiling 
isatm with oono EOHAq (Laurent, A Ch [3] 8, 
871 , Erdmann, J pr 24, 13) Obtained synthe- 
tically by reduction of an alkaline solution of o- 
mtro-phenyl-glyoxylio acid with ferrous sulphate 
(Claisen a Shadwell, B 12, 353) By decom 
posing the lead salt with H^S and evaporating at 
atmospheric temperature in vacuo isatic acid 
may be obtained as an amorphous white powder, 
soluble m cold water The acidified solution 
deposits, after a while, crystals of isatin, which 
18 its anhydride, and the separation may be 
hastened by warming With acetone in alkaline 
solution isatic acid forms {Py 3) -methyl qumo 
line {Py 1) carboxylic acid [241°] Its silver 
salt forms microscopic needles (W Phtzmger, 
J pr [2] 33, 100 , Beyer, J pr [2] 83, 416] 
Acetophenone gives, in like manner, phenyl- 
quinohne carboxylic acid 

Salts — KA' faint yellow crystals, which 
dissolve in cone EOHAq, forming a deep violet 
red solution, turned yellow on dilution with water 
Its solution gives a yellow flocculent pp with 
lead acetate, and, when concentrated, it is also 
ppd by BaClj — BaA', (at 160°) scales.— AgA' 
beautiful yellow prisms, sol water 

Acetyl derivative C<,H^(NHAo) CO CO^H 
[160°] Obtained from acetyl-isatin by dissolving 
m cold dilute NaOHAq and ppg with dilute 
H^04(Suida,H 11,586) Needles (from alco 
hoi) SI sol cold water, m sol alcohol, ether, 
and benzene Boiling HOlAq converts it into 
isatin Sodium amalgam reduces it to the acetyl 
denvative of a oxy o amido phenyl acetic acid 
C«H4 (NHAc) CH{0H) COjH, which forms colour- 
less needles [142°] converted by HI into oxmdole 
Chloro isatic acid C„HjCl(NH2) CO CO^H 
From chloro isatm by warming with EOHAq 
(Erdmann, J pr 19, 339 ^ 2ij 6, A 33, 129 , 
Laurent, A Ch [3] 3, 378) Not known m the 
free state, since, when its salts are acidified, 
ohloro-isatin is formed — EA' light yellow 
flattened needles (from alcohol) , v sol water — 
BaA'^aq pale yellow needles — BaA', 3aq bril 
liant deep yellow laminae — PbA', 2aq brilliant 
yellow gelatmous pp , which in a few minutes 
changes to scarlet PbA'^aq — AgA' light yellow 
pp , sol boilmg water — The cupric salt is 
ppd as a brownish red powder, which changes 
to blood red 

Dl-chloro-isaUc acid C«H,Cl2(NH2) CO CO^H 
Formed by dissolving di chloro isatin m hot 
EOHAq Separates on addition of HCl as a 
yellow pp , which, even when exposed over sul- 
phuric acid tn vacuo in the cold, splits up into 
water and di chloro isatm It dissolves m water 
forming a light yellow solution, which becomes 
turbid at 60° and deposits di chloro isatm — 
EA'aq yellow laminae — BaA'2 2aq golden 
needles — CuA', reddish brown pp changing to 
greenish yellow and crimson — AgA' , small 
yellowish needles (from hot water) 

Bromo-isatio add C^BrlNH^) CO CO^H 
Formed by warming bromo isatm with aqueous 
caustic potash (Gencke, J pr 96, 176, 257) The 
tree acid splits up at once into water and bromo- 


isatin — LA' easily sol ible cauliflower like crys- 
tals NaA' warty crystals - -BaA', 8aq yellow 
pnsms — CuA'^ 2aq red granular pp — PbA',2aq 
yellow pp , changing to a scarlet crystalline pow- 
der — ZnA', 2aa brownish pp , changing to red 
granular powder — AgA' light yellow needles 
(from hot water) 

Di-bromo-isatic acid C«H2Br2(NH2)CO,H 
From di bromo isatm and hot EOHAq (Erdmann, 
J pr 19, 860) The fret acid is ppd by adding 
HCl to a oono solution of the E salt as a light 
yellow powder, soluble m a large quantity of 
wakr By desiccation, even at 15° tn vacuot it 
18 decomposed into di brotuo isatm and water — 
EA'aq pale yellow needles, V si sol water 
Ethyl ether PiiK! [105°] Irom the sil- 
ver salt and EtI (Baeyer a. Oekonomides, B 15, 
2099) V sol ordinary solvents At 110° it 
gives di bromo isatm 
Sulpho-isatic acid 

0eH3(S03H)(NH,) CO CO^H From isatm sul 
phonic acid and excess of alkali (G a A Schlie 
per, A 120, 12) Only known in its salts, which 
are converted by mineral acids into isatm sul 
phonic acid — K^Af'tkq waxy yellow prisms, v 
sol water — Ba A" 3aq long silky lemon yellow 
needles , v sol boiling w ater, insol alcohol - 
PbA" l^aq yellow needles, v sol water — 
AgjA" t^aq pale yellow needles, si sol water 
Isomeridt of isatic acid v m Amido-phkntl 

OLTOXTLIC ACID 

p Methyl isatic acid Acetyl derivative 
C3H3 (CH,)(NHAc)CO C0,H [172°] Small 
white needles, soluble in alcohol and hot water, 
very sparingly in ether, ben/ene, ligroin, and 
CSi Formed by the action of cold aqueous al 
kalis upon acetyl p methyl pseudo isatin 

Ethyl ether of the acetyl derivative 
C,H,(CH,)(NHAc)CO CO Et [79°] White 
glistening plates, insol water Formed by 
boiling acetyl p methyl pseudo isatm with dilute 
alcohol (Duisberg, B 18, 198) 

Amide of the acetyl derivative 
C,H,(CH,)(NHAc) CO CONH^ [141°] Formed 
by the action of alcoholic NHg on the acetyl de 
rivative of methyl ij/ isatin (Panaotovid, J pr 
[2] 33, 72) Trimetnc prisms (from alcohol), 
msol water 

ISATILlMv Isatin 
18ATIM1DE V Isatin 

IBATIH C,H.NO, i« 

(stable form) or (transition form 

or pseudo isatm Anhydride of isatic acid 
o- Amido phenyl glyoxylie lactim [201°] 

Formation —1 Discovered simultaneously by 
Laurent (A Ch [8] 3, 371) and by Erdmann 
{J pr 24, 11) as a product of the oxidation of 
mdigo by nitric acid (L ) or chromic acid (E ) — 
2 By oxidising amido oxmdole with FeCl„ 
nitrous acid, or CuClj (Eaeyer, B 11, 1228) The 
oxmdole may be obtained from phenyl acetic 
acid by nitration and reduction (Baeyer, B 11, 
583), and converted successively into mtroso 
oxmdole and amido oxmdole — 8 Prepared by 
boiling o nitro phenyl propiolic acid with alkalis 
(Baeyer, B 13, 2259) The reaction possibly 
takes place as follows * 
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o^.<cccoa+**f«o 

TT /N(0,hJ 

c(OH)yCo;a 

“0^.<CcoCO COjH ^ 

-c.h.<^^cooh+co.+3h,o 
- C.H,<gQ>COH + CO, + 4HP 

(Michael, J pr [2] 8^, 266) — 4 Together Vith 
N,(CgH4 CO 41)2, by dissolving laatogenic ether in 
aqueous Na^CO, (Baeyer.B 15,65) —6 Fromisa 
togenio acid by dissolvin^^ in H^SOf and adding 
water (Baeyer B 14, 1742) — 6 By oxidising 
carbostyril with alkaline KMn04 (Friedlander a 
Oatermaier, B 14, 1921) —7 By boiling nitroso 
(7) oxy carbostynl with cone HClAq (Baeyer a 
Homolka, B 16, 2217) — 8 By heating an- 
throxanio acid with F eSO^ and dilute ammonia 
(Schillinger a Wleugel, B 16, 2224) 

Preparation — 1 Finely powdered indigo (50g 
of 65 p 0 ) IS made into a thin paste with boiling 
water, and a dilute solution of CrO, (30 g ) is 
added The liquid is boiled till it begins to froth 
strongly, and is then filtered hot, when isatin 
separates on cooling The yield is moderate 
{9 g ) (bommaruga, A 190, 369) — 2 A mixture 
of indigo (100 pts ), boiling water (300 pts ), and 
nitnc acid (70 pts of S G 1 36) is boiled for two 
minutes, diluted with boiling water (2000 pts ), 
boiled for five minutes more and filtered The 
isatin separates on cooling It may be purified 
by dissolving in aqueous KOH, adding HCl as 
long as it forms a black or brown pp , filtering 
adding more HCl to the clear } ellow filtrate, and 
washing the red pp of isatin (Forrer, B 17, 
976 , Hofmann, A 53, 11) 

Piopcities — Yellowish - red raonoclinic 
prisms , a bc= 42’) 1 503 , 3 85'^ 18' (Bodewig, i 
Z K 4, 65) Has no odour, but a bitter taste 
SI sol cold;^ m sol boiling, water, forming a 
reddish yellow solution V e sol alcohol, si 
sol ether The alcoholic solution imparts an 
unpleasant odour to the skin 

Reactions — 1 It is not attacked by dilute 
nitnc acui^ but a stronger acid forms nitio o oxy I 
benzoic acid, while cone HNO, forms oxalic 
acid — 2 Nitious oetd, acting upon isatin sus 
pended in water, forms nitro>o oxy-benzoic acid 
(Hofmarn, A 115, 280), while, in presence of 
alcohol, nitrous acid forms benzoic acid (Baeyer, 
a Knop, A 140, 4) — 3 Chromic acid in pre- 
sence of acetic acid forms isatoic acid 
PO y^CO 

€A< N >0 OH + O - C^hZ I On 

^NCOH 

the other hand, acetyl isatin 04H4<^^^^C0, 

being a derivative of pseudo isatin, yields acetyl 
o amido benzoic acid C«H4(NHAc) CO H on 
similar treatment (E v. Meyer a J Bellmann, 
J pr [2] 33, 30) — 4 Cnlonne and bromine form 
products of substitution —6 Cold aqueous 
camttc ^taeh forms a red solution, which on 
boiling immediately becomes yellowj and then 
contains potassium isatate II the solution be 
concentrated by distillation, decopitKisition sud- 
denly takes place, anUine and hydrogen being 


given off — 6 Aqueous ammonia forms isamio 
acid Alcoholic NH, gives a variety of products, 
called by Laurent imesatin, imasatm, amisatin, 
isatimide, and isatihm heatmg isatin with 
alcoholic NH, m sealed tubes Sommarnga {A 
190, 371) obtained di imido isatin, oxy-di-ixmdo- 
isatin, and deoxy imido isatin — 7 Isatin com- 
bines with alkaline bisulphites —8 SO2 has no 
action —9 H^S gives di thio isatyde — 10 80 
dium amalgam reduces it to isatyde C^HijN^O, 
and dioxmdole C,H,NOy — 11 Ammonium sul- 
phide reduces it to isatyde — 12 Zinc and dilute 
, H^SO, form isatyde — 13 Zinc-dust and a little 
' dilute HCl form isatyde and dioxmdole (Baeyer, 

I B 12, 1309) — 14 Zinc-dust added to a cold 
' solution of isatm in HOAc forms a colourless 
solution (? of isatin hydride) which becomes 
, coloured again on exposure to the air, isatm 
being reproduced —16 Aqueous HI (S G 1 4) at 
100® forms isatyde At 140® it forms a dark- 
green msoluble mass, whence boiling alcohol 
leaves a dark grey residue, isatochlorin 
(CjjH^iN^Oj ’), whilst the alcoholic solution, 
mixed with water, gives a pp , whence ether 
extracts red isatopurpurin (C^Hj^N^O, ?), 
while white isatone (G,2H2t^40a ?) remains un 
* dissolved (Schutzenberger, Bl [2] 4, 170) — 
16 PCI, foims ‘isatm chloride * (Baeyer, B 12, 
456) — 17 Hydroxylamine forms nitroso oxm 
dole or isatoxim — 18 Alcoholic KCy has no 
action — 19 A solution of isatm, warmed with 
phenyl hydrazine, forms a pp of the phenyl hy 
drazide — 20 In presence of H^SO, or ZnCl, isatm 
forms condensation products, with (2 mols of) 
toluene, phenol, di methyl aniline, thiophene, 
<fcc , by elimination of water (1 mol ) Thus, 
phenol and H^SO, give di oxy-di phenyl oxmdole 

, toluene gives di tolyl- 

oxmdole, while di methyl aniline gives tetra 
methyl di- amido di phenyl oxmdole [234®] 
(Baeyer, J5 18, 2642) -21 When heated with 
phenyl cyanate, for three hours at 130®, it forms the 
anilide of isatm y carboxylic acid, which crystal 
Uses from alcohol m needles [180®- 185®] (Gum 
pert, / pr [2] 31, 120 , 32, 283) —22 Phenyl 
mercaptan^ added to a hot alcoholic solution of 
isatm, forms silky needles of a compound 
(C^HjNOiKC^HibH), msol water,but decomposed 
by hot benzene into its components (Baumann, 

I B 18, 890) — 23 By boihng with m-amtdo-ben- 
eoic acid and alcohol there is formed an acid 
which 18 termed isat amido-benzoic acid 

[263-] m Am%do. 

benzamuZs gives, in like manner, the correspond- 
ing amide [c 280®] (Schiff, A 218, 192) — 
24 Heating with tolylene diamine forms C,,H,|N« 
[290®], which IS probably a quinoxalme (Hins- 
berg, ^ 237,344) 

I Metallic derivatives — CgH^AgNOj ob- 
I tamed by mixmg isatm with water at 0®, adding 
I KOH (1 mol ) followed immediately by AgNO, 
(1 mol ) (Baeyer a Oeconomides, B 16, 2093) 
Red pp — CjH^AgNO^Hs Formed m presence 
iH ammonia (L ) — Cu(C8H4NO^HJ;^ From 
cupno acetate and an ammonlacal solution of 
isatm (Laurent) Brown pp — Potassium- 
S satin IS present m the violet red solution ob- 
tained by dissolving isatin in cone KOHAq 
Indophenine reaction — K, solution of isatin 
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in cono R,S04, fhaken with bensene oontaining 
thiophene, is coloured blue, through formation 
of indophemne A similar reaction is 

given by most derivatives of thiophene 

Oombinations with bisulphites 
C^H^NOsKHSOs 2aq Formed by boiling isatfn 
with aqueous KHSO, or by saturating a solution 
of potassium isatate with SO, (Laurent) Large, 
pale yellow tables , v e sol water and boiling 
alcohol, si sol cold alcohol Gives with lead 
aeetate a pp of isatin and lead sulphite — 
0 ,HjN 02(NH4)HS08 pale yellow tables, si sol 
cold water -~0,H5N0,(NH,C.H„)HS0, (Schiff, 
A. 144, 49) — 0 AN02(NH,Ph)HSO, Crystals , 
V. sol water (S ) 

[141°] 

Prepared by heating isatin (1 pt ) with Ac O (2 
pts) for 4 hours (Suida, B 11, 584) Yellow 
needles (from benzene) V sol benzene and 
alcohol, si sol cold water Resolved into isatm 
and acetic acid by boiling with water, or, more 
readily with HClAq Cold NaOHAq dissolves 
it, formmg CgH4(NHAc) CO CO^Na and, on 
warming, isatio acid Chromic acid m HOAo 
oxidises it to KHAc C^H^ CO2H 

Benzoyl-^-taatin C^H4<^^^^^CO 
From isatin and BzCl (Schwartz, G R 56, 1050) 

Oxtm C.H.N,0,t « 

oxtm Nitroso oxindole [c 202°] Formed by 
passing nitrous acid into a 1 p c aqueous solu 
tion of oxmdole (Baeyer a Knop, A 140, 34) 
Formed also by boiling diazo nitroso oxmdole 
ohlonde with alcohol and HCl (Gabriel a R 
Meyer, B 14, 2332) Obtained by treating isatin 
with hydroxylamine (Gabnel, 16, 518 , Baeyer 


Ethyl ether of the 09%m of ^ ieat%n 
OJH,<^^>C(NOEt) From «|- isatoxim, KOH. 

and EtI yello^w plates, dissolves in sodium 
ethylate with a blue colour , reduction with zinc 
dust followed by oxidation with FejOl, yields 
isatin Forms a violet solution when warmed 
with aqueous NaOH 

D%~ethyl‘d 6 rivattve of the oxtm of 
i>.tsattn C.H4<^^j>C(NOEt) [99°] , yeUow 

needjes, sublimable, easily soluble in alcohol and 
ether, sparingly m hot watur, insol alkalis On 
reduction with zinc dust and oxidation with 
Fe^Cl,, it yields ethyl-pseudo isatinv (Baeyer, B 
15, 782 , 16, 2191) 

Phenyl hydraztde C,4H,jN,0 [211°] 

Fine yellowish red needles Foimed as a yellow 
crystalline pp by boiling a solution of isatin m 
1,000 pts of water with phenyl hydrazine hydro 
chloride (? v ) , the pp is quite distinct with a 
solution of 1 in 20,000 (E Fischer, B 17, 577) 

Chloride Cfifiim te C.H4<<^^CC1 

[c 180°] Formed by warming isatin (5 g ) with 
PCI5 (7 g ) and benzene (9 g ) (Baeyer, B 11, 
1296 , 12, 456) Brown needles Decomposed 
on fusion V sol ether, forming a blue solution 
Decomposed by moist air Potash converts it 
into isatin HI gives indigo , zinc dust and 
HOAc do the same 

Chloro-isatin CgH^ClNOj [243°] S 1 at 
0° , 0 5 at 100° Obtained by passing chlorine 
in sunlight into boiling water containing isatin 
in suspension The mono and di chloroisatm 
are separated by recrystallisation from alcohol, 
in which the former is much less soluble (Hof 
raann, A 63, 12 , Laurent, A Gh [3] 3, 4b2 , 


a Comstock, B 16, 1706) Very slender golden 
needles Decomposed by fusion V si sol 
water, si sol alcohol Dissolves m KOHAq, 
forming a dark reddish brown solution Not 
decomposed by boilmg aqueous KOH — 
C^jAgNjOj orange pp , got by adding dilute 
NH, to an alcoholic solution of isatin and AgNO, 
Dries up to a brick red powder 

Mono-ethyl-ether of the oxitn 

oa<®(TV(oh) Isato - ethyl oxim 
[188°] Fme yellow needles, soluble in caustic al 
kahs , formed by the action of ethyl iodide on the 
silver salt of isatoxim By successive treatment 
with zinc-dust and HOAo and with FeCl^ it is 
converted into isatin 

D% ethyl-ether of the oxtm 

Ethyl-ieato-ethyl- 

oxim Crystalline solid , formed by the action of 
ethyl iodide on the silver salt of the mono ethyl- 
ether (Baeyer a Comstock, B 16, 1706) 

Oxtm of <^-t»aiin C.H,<^g>CNOH 

/sonjfroso-4^ tndoxyl Formed by the action of 
nitrous acid on ethyl indoxylio acid 

O.H,<®5Sh*^^OCO,H Flat yellow needUs 

Decomposes at about 200° Sol alkahs and 
reppd by COj With phenol and H^SO^ it doei^ 
not give Liebermann’s reaction Reduction with 
Bino-dust followed by oxidation with Fe^Cl^ 
yields isatin. 


I I rdmann, A 33, 129 , Dorsch, J pr [2J 33, 49) 
Orange prisms (from alcohol) V si sol water 
and alcohol Its solution imparts an unpleasant 
odour to the skin Decomposed on fusion Hot 
KOHAq forms potassium chloro isatate Distil 
lation with NH, gives chloro anil me An am 
moniacal solution of AgNOj added to an alcoholic 
solution of chloro isatin ppts CgHjClAgNOjNH, 

Di chloro isatin CgHjCl^NO^ [18b°] Ob 
tamed from the alcoholic mother liquors that 
have yielded chloro isatin Small, reddish 
yellow needles or short laminse (from alcohol) 
M sol alcohol When thrown upon solid 
potash, moistened with alcohol, a red solution 
IS formed which solidifies to a vwlet black 
magma of CgH^KCl^NO^, the solution of which 
gives a pp with AgNOj Hot aqueous KOH 
forms potassium di chloro isatate Distillation 
with KOH forms di chloro aniline Chlorine 
does not act on its aqueous solution, but with 
its alcoholic solution it forms tetra chloro 
quinone and other bodies KHSO, forms light 
yellow needles of CgHjCljNO^KHSOs, si sol 
boiling water Di chloro isatin (10 g ) oxidised 
by CrO, (16 g ) in glacial acetic acid (60 g ) as 
desenbed under Bromo tsatin toims di chloro 
IsATOio ACID (q 1; ) 

Bromo iiatiu OgH^BrNO^ % e. 

CBr OH^C COv 

I If- >OOH [255°] Formed, to 

CH CHCN ^ 

gether with di bromo isatin, by the action of 
bromine and water on isatin (Eidmann, J, pr. 
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19, 868, Hofmann, A 68, 40) The product 
18 exhausted with hbiling water and the onstala 
that separate on cooling are recrystallised from 
alcohol whence bromo-isatin crystallises first 
Orange pnsms Aqueous KOH converts it, 
even in the cold, into potassium bromo-isatate 
Distillation with EOH yields p bromo aniline 
When mixed with alcoholic ammonium sul- 
phide and exposed to the air it yields bromo- 
indigo Bromo isatm ^10 g ) is oxidised by a 
mixture of gla lal acetic acid (90 g ) and GrO, 
(15 g ) to bromo-isatoio acid The mixture must 
first be kept ice-cold but after 12 hours it may 
bo slowly raised to /O® The product, when 
cold, 18 poured into cold dilute H^SO^ and the 
yellow sandy powder crystallised from a mix 
ture of alcohol and acetone (Dorsch, / jpr [2] 
33, 46) 

'cetyl derioafive CsHjBrAcNOy [172°] 
Formed by boiling bromo isatin (6 pts ) with 
Acp (8 pts) (Baeyer a Oeconomides, B 15, 
2096) Long straw-yellow prisms (from benz- 
ene) 

Chloi tde OgHjBrClNO Formed by treat- 
ing bromo isatin with PCI* (Baeyer, B 12, 
1315) Reddish brown needles , sol hot benz- 
ene and ether HI gives bromo-indigo 

Oxim C8H^BrNO(NOH) From laatoxim 
and bromine water m the cold (Baeyer a Knop, 
A 140, 35) Crystals, si sol wat r 
CBr CH C COv 

Di bromo isatin | || ^G OH 

CBrCHCN ^ 

[250°] Formed as above or by digesting bromo 
isatin or isatin with bromine in sunshine 
Formed also by heating bromo isatin (1 mol ) 
with bromine (2 mols ) in HOAo for 20 hours 
(Baeyer a Oeconomides, B 15, 2098) Orange 
pnsms (from alcohol) Gives di bromo aniline 
when distilled with KOH — C.HjBr KNOj 
bluish violet scales, si sol water Very stable 
but converted into di bromo isatate by warming 
with KOHAq — AgA' brownish violet powder 
—C.HjBr^OjKHSO, yellow sohd, v si sol 
water 

Oxim CjH^BrjO^Na or 
X(NOH). 

0^3Br2<^ ^C(OH) Formed by the 

action of hydroxylamine on di bromo isatin 
(Baeyer a Comstock, B 16, 1708) Yellow 
pointed needles Carbonises without melting 
at about 255° Sol caustic alkahs but preci 
pitated by CO, 

Mono-ethyl^ether of the oxxm 
0«HaBra<^^^^®*^^C(OH) Dx-hromo isato- 

ethyl oxim, [262°] Yellow needles , formed by 
the action of ethyl iodide on the silver salt of 
di bromo isatoxim 

Dimethyl ether of the oxim 

th-bromo ethyU 

isato ethyl oxim [116°] Long yellow, silky 
needles , formed by the action of ethyl iodide on 
the silver salt of the mono ethyl ether 

M bromo iiatin Oxim 

0,HBr,<^<^^j> [xea®] Frow'tho oxim 

of isatm and bromme m excess (B a K) 
Dirty violet needles (from alcohol) Insol 


water, v sol boiling aloohoL At 19D* it sub- 
limes as red needles 

Hitro isatin C,H,NOj(NO,) [226°-280°] Pre- 
pared by nitration of isati»' dissolved m HsS04 
by addition of powdered KNO, (Baeyer, B 12, 
1312) Sparingly soluble m water, more easily 
m alcohol 

Bromo nitro isatin 

0;B,(NOJBr<*^>OOH [28r>] Frombremo- 

isatin, KNO, and H^SOi (Dorsch) Clumps of 
orange crystals (from alcohol) Sol acetone, 
glacial acetic acid and alcohol, si sol benz- 
ene and chloroform, v si sol water and ether 
Forms a dark red solution m NaOHAqi whence 
an orange powder presently separates 

AhKYJi DERIVATIVES 

Alkyl derivatives of isatin are either 
derived from the stable form 04H4<^^^OOH 

or from the transition form 04B[4<^^g^C0 

(pseudo isatm) Alkyl iodides actmg on silver- 
isatm form alkyl derivatives of stable isatm 

0. H.<®0>COR 

Alkyl derivatives of pseudo-isatin 
C.H.<°^CO are formed by the action of an 

alkaline solution of bromme or ohlorme fol- 
lowed by alcohohoNaOHon the methyl-, ethyl , 
phenyl , (ko mdole carboxylic acids w^oh are 
obtained by the action of HCl on phenyl methyl- 
hydrazine pyruvic acid, phenyl-ethyl hydrazine 
pyruvic acid, &c (Fischer a Hess, B 17, 669) 

Methyl derivative of isatin G.H40,N(C]^) 

1, e C,H,<^^COMe [102°] Formed by the 

action of methyl iodide on the silver compound 
of isatm (Baeyer a Oeconomides, B 15, 2093) 
Red tnmetne prisms Sol ether, acetone, benzene, 
and CSj, less easily m alcohol, v si soL hgroin It 
changes on keeping into methyl isatoid. Slowly 
dissolves in dilute KOHAq, forming a solution 
from which acids ppt isatm Its solution m 
alcohoho ammonium sulphide forms mdigo when 
exposed to the air 

Methyl-i8atoidO„H„N,04(?) [919°] Formed 
by spontaneous change by keeping mefliyl isatm 
^(Baeyer a Oeconomides, B 15, 2094) Small 
yellow needles , sparingly soluble m all solvents 
Dissolves m dilute NaOH on boiling, and on 
adding acid isatm is precipitated 

Methyl derivative of broxno-isatiii 
O^jBrO NMe [147°] Formed by the action 
of Mel on the silver compound of bromo-isatm 
(Baeyer a Oeconomides, B 15, 2095) Red 
needles 

Bromo-methyl-isatoid [231°] Formed by 
spontaneous change of methyl bromo-isatm by 
keeping (B a O ) 

Methyl-pseudo-isatin C^HyKO, i,e 

Formation — 1 By the action of a cold 
alkahne solution of bromine or ^hlorme followed 
by hot alcohoho NaOH on methyl mdole-car- 
boxyho acid [212°], which is obtamed by heating 
phenyl methyl hydrazine pymvio amd with HOI 
(Fischer a Hess, B 17, 563) —2 By boiling di* 
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bromo-mtthyl oxmdole with water (Colman, 0 J 

55, 6 . A 248, 118) 

BMekon$ — DissolveB in alkalis with a 
vellow colour With H3SO4 and benzene con 
taming tiiiophene it gives ^e mdophenme re> 
aoUon Gives a crystalline compound with 
phenyl-hydrazine Yields the same product bn 
oxidation m alkaUne solutions as in acid solu 
tion, VIZ methyl-di-oxindole 

Oatm [180®-183O] 

From methyl-pseudo isatm and hydroxylamine 
sulphate in hot aqueous solution (dolman, C J 

56, 6) Tufts of small pale yellow needles , m 
sol. hot water, si sol cold water, v sol alcohol, 
acetone, ether, and benzene 

0«N^ Ph 

Phenyl hydraetde >CO 

NMe 

[146®] Formed by the action of phenyl-hydraz- 
ine hydrochloride and NaOAc on an aqueous 
solution of methyl isatm A less pure pro 
duct IS produced by the action of phenyl hy- 
drazine hydrochloride on dibromomethyloxm 
dole (dolman) Fascicular group of small yellow 
needles, msol water and petroleum ether, si 
soL ether, v sol hot alcohol or benzene 
IhMethyl-isatm d,H,N02 t e 

(stable form) or 
(transition form) 


Toltsattn Anhydride of amvdo tolyl-glyoxyhe 
acid [184®] (P ) , [187®] (M ) 

Fonnatton — Fromp toluidme and di chloro- 
acetic acid by digestion m alcoholic solution, 
the resulting p toluide (p-tolyl methyl imesatm) 
d^Nd^H^Me 

d^jMe^^^dO being decomposed by 


Hdl, and the crude product purified by boiling 
with aqueous KOH, ppg with Hdl, and crystal 
lismg from alcohol and afterwards from water 
(P J Meyer, B 16, 2261 , Fr Baeyer a do , B 
Bef. 17, 867 , Panaotovift, J pr [2] 83, 67) 

Properties — Red crystals or glistemng red 
plates Sol hot water and alcohol, si sol cold 
water, v sol hot HdlAq Dissolves m cold alkalis 
with a deep-violet colour, and on heating or 
standing it then takes up water, becoming yellow 
and forming methyl isatic acid Dissolves m 
cone H2SO4 with a red colour Gives the in 
dophenme reaction drO, m acetic acid forms 
methyl isatoic acid Boiling with ACjO for three 
hours forms the acetyl derivative of methyl-i^- 
isatm 

Acetyl derivative of methyl-^ 
Uat%n OAMe<NAc>CO [172°] Formed 


byboflmgp-methyl-))' isatm with AcjO for 8 hours 

S Panaotovid, J pr [2] 88, 71) Formed also 
y the action of Hdl upon the acetyl deriva- 
tive of p-methyl-if'-isatm p toluide (Duisberg, 
B 18, 197) Lemon-y^ow needles (from 
benzene) , sol chloroform and benzene, si sol 
water, mcohol, ether, hgroin, and dS,. don- 
verted by cold dilute alkalis into acetyl-p- 
methyl-isatio aoiu Alcohohe NH, converts it 
into the amide of acetyl-p-methyl-isatic acid 
0«E[,Me(NSL^o) dO dON^, which crystallises 
from alcohol m tnmetne columns [141®] CrO» 


in HOAo oxidises it to methyl isatoic acid, which 
crystJlises from boiling alcohol m trimetrio 
plates and, when heated, decomposes at 246® 
with great increase m bulk, finally melting at 
800° 

Oxim Isonitroso 

methyl oxmdole [226®] Formed by the action 
of hydroxylamine (base' on p methyl isatm 
(P J Meyer, B 16, 2268; Long yellow prisms , 
sol alcohol and NaOH, si sol wo ter 

Phenyl hydraeide of methyl isatm 

Prom y methyl 

isatm and phenyl hydrazme (P ) Golden needles 
(from chloroform) Nearly msol water, sol al 
oohol May be sublimed at 240®, but melts above 
800° with evolution of gas 

Di phenyl-hydra side of methyl 

xtatxn 0,H,Me<^(gj^^Ji^C(N^Ph) [256°] 

Formed by warming the acetyl denvative of 
methyl.\|f isatm with phenyl-hydrazine (P ) 
Yellow tnmetrio columns (from alcohol) decom- 
posed by fusion Nearly msol water, sol chioro 
form 

Imide d^HaNjO or digHjaN,©, p Methyl 
imesatm Formed by heating p methyl isatm 
p toluide with alcoholic NH, at 100° (P J Meyer, 
B 16, 2264) Nearly colourless fine silky needles 
V si sol hot alcohol and hot water Insol 
cold alcohol and water Is not re converted into 
p methyl isatm by acids or alkahs 
Phenyl imide djaHi^N^Oie 

Methyl - tjofin 

anilide Phenyl - methyl imesatm [240°] 
Formed byheatmgp methyl isatm with an abso- 
lute alcohohe solution of aniline (Meyer, B 16, 
2267) Thick yellowish red tables or prisms 
Sol hot alcohol, si sol cold alcohol and water 
Heated with acids or caustic alkalis it is resolved 
mto its constituents 

0 Tolyl imide d, .H,.N,Ow 

OH o Toluide o) 

methyl - isatm o - Tolyl p - methyl imesatm 
[191^ Red prismatic crystals Formed by 
heating p-met%l isatm with an absolute alco 
holic solution of o toluidme By Hdl or hot 
NaOH it IB resolved mto its constituents (Meyer, 
B 16,2268) 

p- Tolyl-imide d^H^NjO i,e 

p Toluide of 

methyl isatm p Tolyl p - methyl imesatm 
[259^ Formed by heating di chloro acetic acid 
(1 mol ) with p toluidme (4 mols ) at 100° d , 
either alone or m aqueous or alcoholic solu 
I tion , the yield is 70 p c p Tolyl amido p 

I .NHv 

methyl-oxmdole d.H-Me^ >CO is 

NdHi:lNH(d,H2) 

first formed and then undergoes oxidation by 
absorption of oxygen from the air Formed also 
by heatmg di chloracetamide (1 mol ) with n 
toluidme (8 mols ) , and by heatmg p methyl- 
isatm with an absolute alcoholic solution of p- 
toluidme (Meyer, B 16, 2261) GUstenmg yellow 
needles or plates Sol ether and hot alcohol, 
sparingly sol cold alcohol, msol water By cold 
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HOI it is resolved mtojp toluidine and p methyl- 
isatm Hot HGl or hot NaOH gives p metnyl 
batio aoid — Sodium salt crystallises m red 
prisms, decomposed by water 
Acetyl derivative 
.NAo 

C,H,Me< >CO [122'*] Glistening red 

\0=N(0,H,) 

needles, insol water By HCl it is split up 
into p toluidine and the acetyl denvative of 21- 
methyl pseudo i.iatm (Duisberg, B 18, 190) 

Dr onto p toluide C,aH„BrN,0 [210®] 
Red needles or prism" By heating with &CidB 
or alkalis it is split up into its constituents 
<P J Meyer, B 16, 2267) 

0 Di methyl if^-isatm O,HjMe<^^^^C0 

Methyl tff-o tolisatin [167®] Formed by adding 
pyruvio acid to a solution of methyl-o tolyl 
hydrazine in dilute HCl, and warming the re- 
sulting oil with a largo quantity of phosphoric 
acid (S G 1 17) The resulting di methyl indole 
carboxylic acid is then warmed with NaOCl m 
slightly alkaline solution, when a product [162®] 
IS obtained, which when warmed with water 
yields the di methyl isatm (Hegel, A 232, 221) 
Brick red needles (from water) 

vp Di methyl isatln C4H,Me<[^^j^CO 

[148°] Formed m like manner from methyl 
p tolyl hydrazine and pyruvic acid , the di 
methyl indole carboxylic acid giving with alka 
line hypochlorite a chlorinated compound crys 
tallising in yellow needles [136®] which yield the 
di methyl isatm on dissolving in water (H ) Red 
needles 

Ethyl pseudo isatm Lac- 

tarn of ethyl isatic acid [96®] 

Formation — 1 By the action of a cold alka 
line solution of chlorine followed by hot alco 
holic NaOH on ethyl indole carboxylic acid 
[183®] which IS obtained by the action of HCl on 
phenyl ethyl hydrazine pyruvio acid (E Fischer 
a Hess, B 17, 666) — 2 By reduction of the 
di ethyl denvative of pseudo isatm -w-oxim 

C,H4<^g^0(N0Et) with zmo-dust and oxida 

tion of the product with Fe,Cl^ (Baeyer, B lb, 
2193) Large red plates, sol hot i^ater, alcohol 
and ether With thiophene and H^SO^ it 
gives a blue colounng matter soluble in ether 
It dissolves m alkalis with a yellow colour, 
at once forming a salt of ethyl isatic acid 



Ethyl pseudo isatln a-ozim 
04 H.<ne [162°] TeUow fonr-gided 

pnsms Formed by the action of hydroxyl 
amine on ethyl pseuao-isatm On reduction with 
zinc dust followed by oxidation with FejCl^ it 
yields ethyl pseudo isatm It does not yield in- 
digo on treatment wiJi ammomum sulphide 
(Baeyer, B 16, 2196) 

Ethyl psendo-isatin w-ozim Ethyl ether 
0JH,<^^,>0(N0Et) [99°] From Iho ethyl 

ether of the w-ozim of if^-isatm by further ethyl, 
ation (Baeyer, B 16, 2191) Yedow needles, 


sol alcohol and ether, si sol hot water May 
be sublimed Insol alkalis After reduction 
with zinc dust, on oxidation with FeCl, it yidds 
ethyl Ip isatm 

Bromo-ethyl-isatin OgH^rO^NEt 
C.H^r<^^COEt [109°] From the eUret 

compound of bromo isatm and EtI (Baeyer a 
Oeconomides, B 16, 2095) Long red pnsmatie 
needles (from benzene) On keeping it slowly 
changes into bromo ethyl isatoid 

Bromo-ethyl isatoid CigHjjBrjNjO^ [246®] 
Fine needles Sparingly soluble m all solvents, 
most easily in hot alcohol and acetone Formed 
by spontaneous change of ethyl bromo isatm by 
keeping , also by the action of acetic anhydride 
on ethyl bromo isatm (Baeyer a Oeconomides, B 
16, 2095) 

p Ethyl-isatin Ci,H,NOj i^ 
C.H,Et<^>COH [137°] Long red needle* 

(Paucksch, B 17, 2805) Formed by heating 
with HClAq the product of the action of di 
chloro acetic acid on 2>-an^ido phenyl-ethane 
C,H4Et(NH,) [1 4] 

Di-bromo-ethyl-isatin CaHjOjNBrjEt t e 
C.H^r,<*^^OOEt [89°] From silver di- 

bromo isatm and EtI (B a 0 ) Red crystals 
p Methyl v ethyl-i|/ isatm 

C,H,Me<®® j>CO [110°] Ethyl ^tohsa- 


tin Formed from the 2>-toluide by treatment 
with cone HClAq (Duisberg, B 18,197) Formed 
also from methyl ethyl indole carboxyhc acid by 
treatment with a weak alkaline solution of 
NaOCl, and warming the resulting pp with 
water (Hegel, A 232, 219) Red needles or 
prisms , v sol alcohol, ether, benzene, and CS , 
si sol water and ligrom bol aqueous alkalis. 
Gives the indophenine reaction 

/C(NC,H4Me)>. 

p-Tolylimide CjHjAIe^ ^0 

\ — NEt ^ 


p Toluide [152°] Formed by boiling the p 
tolylimide of p methyl isatm lisuth NaOEt and 
EtBr (Duisberg, B 18, 198) Large orange-red 
prisms , V sol alcohol, acetic acid, benzene, 
and CS4, si sol ether, insol water Spht up by 
HCl into p toluidme and methyl ethyl-^' isatm 
Isobutyl-bromo-isatin 

0^,Br<^^^COC4H, Crystallises with difti 


culty Is converted by Ac^O into iso butyl- 
bromo isatoid Cj^HigBrjO, [210®] which crystal 
lises in slender needles, si sol all solvents 
(Baeyer a Oeconomides, B 15, 2097) 

Beniyl C^.<N?cS>h)> 

Formed by adding a solution of sodium benzyl 
indole carboxylate to one of NaOCl The pp is 
dissolved m alcoholic NaOH, warmed gently, 
diluted with water, freed from alcohol by dis 
tillation, and ppd with water (Antrick, A^ 227, 
364) Long silky red needles (from vrater) 
/Imost insol cold water, v sol alcohol and 
ether 

Phenol-isatm v Di oxt-di phenvl-ozinoolb. 

Tolu-isatin v Dz toltl-oxindolb 

0 « H .<^>00 Of 
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0,oH,<(^^OOH [266«] Formed by dis- 

solving (a) naphthoxindole m alcohol and adding 
HOAo and NaNOj ^ The isonitroso derivative 
so obtamed is reduced with Sn and HGl, and 
Bubsequently oxidised with Fe^Gl, (Hinsberg B 
21, 117) Bed needles Forms a compound with 
phenyl hydrazine [270®] 

(fl)-Hapkth.i»8tlii 0,^.<^^0 OH [248“] 

Formed by dissolvmg ($) naphthoxindole m 
HOAo and adding sodium nitrite The isonitroso- 
body formed yields on reduction with Sn and 
HGl, and subsequent oxidation with Fe^Gle, the 
isatin (Hinsberg, B 21, 115) Bed needles, y 
■ol ordinary solvents 

Ammonuoal Derivatives or Isatin 

lme>atui C,H.N,Ote or 

Isatin imide (?) Obtained by Laurent (J pr 
26 457) by passing dry NH, into a boiling alco 
hohc solution of isatin containing ahttle isatin in 
suspension Gould not be obtained by Somma- 
ruga (B 10, 4S2) Bectangular pnsms insol 
water, v si sol ether, m sol boilmg alcohol 
Beadily decomposed by heating with alcohol and 
HGlAq into isatin and NHj KOH acts in like 
manner 

Ghloro-imesatin G«HjGlN 0 From chloro- 
isatin and alcoholic NHj (Laurent) Yellow six- 
sided prismatic tables, v si sol boiling alco 
hoi, insol ether Dissolves m KOH, giving a 
red liquid 

Bromo-imesatm GgHjBrN^O From bromo- 
isatin and boiling alcoholic NH, (Gericke, Z 
1866, 693) Yellowish brown crystalline mass 

Iso - amyl - imesatin GgH5(G5H„)N20 t e 
C.H.<®°>CNHO,H„or 

Formed by heat 

mg isatin with isoamyl amine (Schiff , A 144, 53 , 
Z [2] 4, 18) Yellow laminse , si sol ether, v 
sol alcohol Decomposed by dilute acids or by 
prolonged treatment with water into isatin and 
isoamylamine 

Phenyl-imesatln GgHg(GgHg)N20 Anilide 
of isatin From isatin and aniline in boiling 
idcoholic solution (Engelhardt, J 1855, 541) 
Formed also by heating the compound of isatin 
with bisulphite of anihne, and crystallising from 
ether alcohol 

Chloro - phenyl - imesatin G8H5(GgH^Gl)N50 
From isatin and chloro aniline (E ) Yellowish 
crystals 

Bromo-phenyl-imesatm G8Hj(08H4Br)N20 
Besembles the preceding (E ) 

Phenyl - chloro - imesatin 0,H4G1(G8H5)N20 
Fonjied by adding anilme to a boiling solution of 
chloro isatin in alcohol (Engelhardt, J pr 65, 
260) Yejlow needles, msol water, v sol lot 
alcohol Besolyed by boiling dilute acids mto 
chloro-isatin and aniline Potash gives aniline 
and potassium chloro-isatate. 

Phenyl -bromo imesatin 0sH4Br(C«HJN,0 
BesemblM the above (E ) 


Bi-phenyl-di-ethyl-di-amide of isatin 
0„H,.N,0 »« C.H.<°®>C(NPhEt), or 

OH (?) So-oalledpkanpl 

ethyl imesatin From isatin by heating with 
ethyl anihne ^Schiff) Yellow laminss , si soL 
ether, v sol alkalis Split up by acids, alkalis, 
or hot water into isatin and ethyl aniline 
p-Methyl-imesatin v Imide of p Methyl 
isatin {supra) 

Phenyl-p>methyl-imesatin v. Anilide of p- 
methyl isatin (supra) 

Imasatin G|gH„N,03 Formed by passing 
NH, mto a boiling saturated solution oi isatin 
m dilute alcohol (J>aurent, A Ch [8] 8,483) 
Greyish yellow granules, insol water and ether, 
V si sol boiling alcohol Not attacked by boil 
ing aqueous HGl Gaustio potash dissol es it, 
and the solution is ppd by dilute HClAq 

Bi - chloro - imasatin G,gHgGl,N,0, From 
chloro isatin and alcoholio NH, (L ) Shghtly 
reddish powder 

Bi- bromo -imasaUn 0„£[,Br2N,C, Formed 
by heating an alcoholio solution of bromo isatin 
with ammonia (Qerioke, Z 1865, 593) Brownish 
yellow crystalline granules 

Tetra-bromo-imasatm G„H,Br4N,0, From 
tetra bromo isatin and alcoholic NHj Beddish 
yellow scale- (L ) 

Amasatin GigH^N^O, Isatmde Amide of 
Isamic acid ? One of the products of the action 
of ammonia on isatin Prepared by heating 
ammonium isamate till water is given off, and 
washing the residue with water (Laurent, A Ch 
[3] 3, 488, J pr 35, 117) Yellow powder, 
insol water, nearly insol ether, v si sol alco 
hoi, m sol boiling alcoholic NH, Cold KOHAq 
dissolves it, giving ofif NH„ and forming a yellow 
liquid containing potassium isamate HClAq 
forms a violet solution containing isamic acid 
Bi-chloro-amasatin C,eH,2Cl N^O, Yellow 
powder, formed by evaporating a solution of 
ammonium chloro isatate (L ) 

Tetra - chloro - amasatin JijH^Cl^N^O, 
Formed by heating ammonium di chloro isatate 
Bi bromo amasatin C,«H,,Br2N40,(?) 

Formed by evaporating an aqueous solution of 
ammonium bromo isatate and treating the pasty 
residue with water (Gericke) Orange yellow 
substance, si sol water, insol alcohol and ether 
Dissolves with violet colour in acids 

Amisatin C„Hi„N„0, A product of the ac 
tion of dilute alcoholic ammonia on isatin and 
ppd by adding water to the solution after isat- 
imide and isatilim have crystallised out (L) 
Minute needles, insol alcohol, sol alcoholio 
potash 

Isamic acid 0„H„N,04 Produced by the 
action of warm ammonia on isatm , but is best 
prepared by dissolving isatin to saturation in 
aqueous KOH, evaporating the solution to dry- 
ness, dissolving in alcohol, adding a very con- 
centrated solution of ammonium sulphate, fil- 
tering, and evaporating to dryness The resi 
due contains amasatin and ammonium isamate, 
and the latter may be dissolved m alcohol, 
whence, after addition of HGl, isamic acid orys 
tallises (Laurent, A Ch [8] 8, 490) Buby 
coloured hbxagonal tables or scarlet tnmetno 
lamuus* 8L soh boihng water, forming a yel 
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low lolution . V lol hot alcohol, m sol ethe^ ' 
Aqueous HCl dissolves it with violet colour, and 
it separates again from the solution in violet 
crystals turned red by water Boiling dilute 
acids split It up into isatin and ammOnia Bro 
mine forms ‘ indelibrome,’ a yellow substance , 
CnHaBr^NjO, msol water I 

Salts — NH^A' small needles, or very acute 
minute rhombs When st’fongly heated it gives | 
off water and forms amasatin Its solution does i 
not ppt salts of Ba, Ca, or Mg, but gives a yel 
low pp with lead acetate and with AgNO,, and ' 
a red pp with HgClj. — ^he potassium sail 
may be boiled without decomposing — AgA' 

Di ohloro acid C,aH,,Cl2N,04 Formed 

by adding HCl to a solution of di chloro ama 
satin m dilute KOH and crystallising the brick , 
red pp from alcohol (L ) Bright red elongated 
hexagonal laminee More sol alcohol and ether 
than isaraic acid Forms yellow solutions 
Decomposed by distillation HClAq forms a 
violet solution, but on boiling it is split up 
into NH, and chloro isatin 

Tetna chloro isamic acid OieHyCl^NjO^ By 
boiling tetia chloro amasatin isith alcohol and 
adding siher nitrate a flocculent precipitate of 
C„HgAgCl4N504 IS formed (L ) 

Di bromo isamic acid C,^H,,Br2\304 Foimed 
by dissolving di bromo amasatin m KOHAq 
and neutralising with dilute HCl (Gericke) Red 
ponder, nearly insol water, v sol alcohol and 
ether HClAq gives a violet solution Boiling 
KOHAq gives bromo isatic acid — KA' yellow 
needles, sl sol nater — BaA'j 

Isatimide C34HPNJO4 hormed by passing 
dry NH, over isatin moistened with alcohol 
(8b to 100 pc) \\ hen absolute alcohol is 
used, imasatin fiist cr\stallise» out, and the 
filtrate deposits isatimide as a jellow cr}stal 
line ponder Insol water, scarcely sol boiling 
alcohol or ether, v sol boiling alcoholic NH, 
Potash dissolves it nmIIi jellow colour and evolu- 
tion of NHj, the liquid then containing isatin 
Isatilim C^ H,,N40 j (‘^) Sometimes formed 
when dry NHj is passed over isatin moistened 
with alcohol, separating from the alcoholic til 
trate from which matunide has separated 
(Laurent, J pr 15, 121) Yellow amorphous 
flocks, easily decomposed by KOH 

Di isatin diamide C,4 H,oN 40,. Formi d by 
saturating an alcoholic solution of isatin with 
dry NH, and heating to lOO*^ for 24 hours The 
product 18 'filtered boiling, the filtrate contain 
mg deoxy imido isatin, while the di isatin di 
amide and oxydiamidoisatm diaraide which re 
mam on the filter are separated by treatment 
with water m which the di isatin di amide is 
the less soluble (L von Sommariiga A 100, 
867, B 11, 1082, 12, 980) Pale yellow erj a 
tals, b 1 sol alcohol and viater Nitrous acid 
forms some di isptm amide 

Salts — BlICl jellow crystalline powder, 
almost msol cold water — B'HNO, yellow 
needles — B'H^S04 yellow needles Not de 
composed by heating with water at 100® — 
B'H;Cr04 orange powder 

JDi isatin amide 0,.H,|N,Oa [252®] Formed 
by warming di isatm mamide with dilvit'e KOH 
and ppg with HOI (Sommaruga, M 1, 579) 
Small yellowish needles (from aloohpl) Scarcely 
iciL water, ▼. sol alcohol —0„H,*(NH4)N,0, . 


silvery scales — 0,,H,,KN,O, lAaq silvery plates 
or needles , 

Dihydride C„H„N,0, [21S®1 Formed by 
treating di isatm arpide or di 1° vtin dianude with 
sodium amalgam (Sommaruga, A 194, 88) Slen- 
der needles (from alcohol) , scarcely sol water 
and ether Oxidised by boiling with HgO or aque- 
ous FeCl, to di isatm amide N ot aff ected by aque 
ous KOH (SOI 27) at 100® — NaC„H|,N,0, 
long colourless needles, v sol hot water — 
KC,riH,^N,0, broad needles with silky lustre 

Oxy diamido di isatin diamide 0,,H,4NgO, 
Oxydiimidodiamidoisatin [295^-300®] Formed 
as above (S ) Large colourless nee^es Sol 
water, v e sol alcohol Dissolves readily in 
acids, and is not reppd from these solutions by 
NH, Boilmg with water and sodium amalgam 
converts it mto di amido di hydrmdic acid 
The solutions of its salts show intense red 
fluorescence — B'HNO, granules, v sol hot 
water — B'H.. 8O4 prisms 

Di amido di hydnndio acid 0„H„N40,. 
[217®] Formed as above Crystalhne granules 
Decomposed on fusion V sol hot water. 
Oxidised by chromic acid mixture to * di imido- 
di hydrindin dicarboxyhc * acid Ci„H,^404 
which crystallises from hot water m needles 

Deoxyimido diisatin C^HuNjOj [210®] 
Formed as mentioned under diisatm diami^ 
(S ), and purified by solution m aqueous KOH 
and ppn by an acid. Yellowish powder De- 
composed by fusion V sol alcohol, hot water, 
and alkalis 

Oxy amido hydro-isatm, so called, 0„H„N,O,. 
Formed by treating the preceding body with 
sodium amalgam or by heating it with KOHAq 
m sealed tubes at 100° (S ) Yellowish amor- 
phous powder, msol water, v sol alcohoL 
Decomposes at 188° without fusion 

ISATIN CARBOXYLIC ACID AnxUde 
C.^H.oNO, te C«H4NOCONPhH, probably 
CO 

0,H4<^ >C0 Caibantlido tsatm [180®- 

N CONHPh 

183®] lorined by heating isatm for 8 hours 
at 130® with phenyl emanate (Oumpert, J pr 
[2] 32, 2S3) Crystallises from benzene in 
canar} yellow needles bol alcohol, ether, and 
glacial acetic acid 

Reactions —1 When fused it forma isatm 
and phenyl cyanate (compare the formation of 
i<%atm from acetyl isatm) — 2 With H,S04 
crude benzene it gives the mdophenm reaction 
S Dissolves m warm dilute KOH forming 
potassic carbanilo isatate HCl throws down 
sparingly soluble carbanilido isatio acid, 
NPhH CO NH C.H, CO COpi, [170°-180®, with 
decomposition] The acid is very stable, but 
by heating at 110° for a long time it loses 
H,0, changing back to carbanilido isatm Carb- 
I amlido isatic acid, when heated with ethyl or 
I methyl alcohol, splits off COj and HjO forming 
C„H„N,0, [175®], and C„H,4N,02 [197°], re 
spectively — 4 Converted by amxnss into am des 
of oarbanilido-isatic acid, thus alcoholic NH« 
at^^lOO® forms NPhH CO NH C4H4 CO CO NH, 
[229®], crystallising from alcoLdl in needles. 
It dissolves m dilute NaOH, but is reppd un- 
entered by HCl When dissolved m glacial 
acetic acid it is converted by Np, mto an in- 
different body, C,4H„N,0,. [270®] —S. NEtH, 
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forms NPhH CO NH 0,H, CO CO NEtH [210«] 

It forms needles (from alcohol) and is a 
t?eak acid — 6 Phenyl hydrazine forms 
NPhH CO NH C.H^ CO CON(NHyPh [193°] — 

7 Hydroxylamine forms 
NPhH CO NH C^4 CO CO NH OH [225°] 
ISATIN DmTBBIBE v Dioxindole 
ISATIN INDOGSNIDN t; Indioo 
ISATIN STTLPHONIC ACID C^H^NSO, te 

BO^H OH Isatoeulphunc acid 

Preparation — Commercial indigo carmine 
(18 pts) 18 stirred up into a thin paste with 
water (18 pts ), HjS04 (1^ pts ) is added, and the 
mixture heated to boiling while K^CrjO, (1 pt ) 
IS gradually thrown in, as long as decolounsation 
ensues The hot solution is filtered and KNO, 
added, which facilitates the deposition of potas- 
sium isatin sulphonate The K salt is mixed 
with resmous matter, which can be got rid of by 
dissolving in hot baryta water, ppg excess of 
baryta by CO^, and then ppg by K^SO, (G a A 
Schlieper, A 120, 1) Yellow radio crystalhne 
mass ^containing 2aq) Insol ether and benzene, 
m sol alcohol, v sol water Powerful acid, 
separating HCl from its salts Not decomposed 
by H^SO^ or HNO,, even on boiling Aqua regia 
slowly forms tetra-chloro quinone Alcoholic 
NH, forms dark brown bodies Hydnc iodide 
does not reduce it Ammonium sulphide forms 

SO^ Hot potash forms 

inlpho isatic acid 

Salts — NaA' 2aq deep-red tables, ppd 
from its aqueous solution by NaCl— KA'aq 
small golden needles S 5 in the cold Insol 
alcohol Ppd by KNO, from its aqueous solu 
tion — NH4A' aq deep yellow needles, v sol 
water, si sol NH^Cl— BaA'^daq scarlet powder, 
insol alcohol, si sol water — CaA', 2aq small 
golden needles, m sol water — AgA' aq . yellow 
needles, si sol water 

DIISATOOEN C.ANA i^ 

Q-Q Q-Q 
C-O-C-Ov 

\|^C.H..or 

(Michael, J pr [2] 

85, 256) Prepared by the action of fuming 
HjSO, on di-o-mtro di - phenyl - diacetylene 
(Baeyer, B 15, 52) Bed needles Sol nitro 
benzene, si sol chloroform, insol alcohol and 
ether With H2SO4 and FeS04 it gives indom It 
IS very readily reduced to indigo by cold NH4HS, 
by zinc-dust, and NH,NaOHor AcOH, by glucose, 
and alkalis, <ftc It combines with ammonium 
bisulphite 

ISATOGENIC ETHER C,H40^C0,Et %e. 

0- 

,0^0-C0,Et. or 

or (CO,EtCOCOO,H4),N- (Michael, J pr [2] 
85, 255) [115°] Formed by an isomeric change 
from 0 nitro phenyl-propiolic ether by the action 
of cold H,S0'4 (Baeyer, B 14, 1741, 16, 780) 
Yellow ne^es By most reducmg agents it xi 
reduced to indoxyUc ether, but ferrous salts give 
tndoxanthic ether (Baeyer, B 15, 780) Isato- 


gpnie acid is perhaps formed by shaking 0 nitro> 
pnenyl propiohc acid with R4SO4, but if so, it 11 
decomposed on diluting with water into CO4 and 
isatin 


I8AT0IC ACID C,H,NO,*e C, 


\n co,h 


Anthranxl carboxylic acid [230°] S (acetone) 
4 4 at 55° 

Formation — 1 By the oxidation of isatin by 
CrO, in HOAc (Kolbe, J pr J] 80, 469) —2 By 
heating anthranil with chloro formic ether at 
"30° (Friedlander a Wleugel, B 16, 2227) — 
3 By boiling o amido benzoic acid with excess 
of chloro formic ether (Niementowski a Bozan- 
ski, B 22, 1672) 

Preparation — (H Kolbe, T pr [2] 90, 469) 
Isatin (100 g ) IS powdered and mixed vi ith glacial 
acetic acid (600 g ) A solution of CrO, (200 g ) 
in glacial acetic acid (COOg ) is slowly added, the 
temperature being kept below 50° The flask is 
left for 12 hours in cold water, and then m water 
at 50°, and finally at 60° Isatoic acid then be 
gins to separate as a yellow powdei, the separa- 
tion IS completed by pounng into 500 c c cold 
dilute H2SO4 Yield 72 per cent 

Properties — Nearly rectangularprmms, which 
are yellow (through some impurity) when pre 
pared from isatin Decomposed at 230° Spa 
ringly solu jle in alcohol, ether, and glacial acetic 
acid, rather more soluble in chloroform and 
benzene 

Reactions — 1 Boiled with water it forms 
0 amido benzoic (anthranilic) acid 
C,H4N0 CO H + H 0 - )C02H + CO, — 

2 Cone HCl, H2SO4, and dilute HNO, behave 
m the same way — 8 Gaseous HCl passed into 
an alcoholic solution forms the hydrochloride of 
o amido benzoic ether —4 Aqueous barytaforms, 
on warming, o amido benroip acid — 6 Ammo 
nia (aqueous or dry) forms o amido benzamide 
6 Aniline at 60° forms the anilide of 0 amido 
benzoic acid —7 HNO, (SGI 48) forms nitro 
isatoic acid —8 Nitrous acid gas passed into 
water, containing isatoic acid suspended, forms 
(a) nitro salicylic acid Anthranilic acid is 
doubtless first formed, and this is then nitrated 
and exchanges NH, for OH —9 Heated with 
methyl or ethyl alcohol it unites, forming crys 
talline compounds, carboxylic acids of the 
methyl or ethyl ethers of 0 amido benzoic acid. 

/CO ppw •.* 

CO,H ^ CO,H 

The acid CO,H NH CaH4 CO,Me crystallises 
in needles [17b°], while the corresponding 
CO,HNHG,H4COEt forms needles [12b°] ~ 
10 With benzoyl chloride at 210° it partly reacts 
/CO 

thus 0,H4< I +BzCl 

\noo,h 

/CO 

■•C0, + HC1 + C«H4<; I , forming benzoyl an- 
^NBz 

thranil [123°] — 11 Bromine forms bromo isatoio 
acid, which gives with HCl (8) bromo anthranilic 
acid [208°] — 12 It dissolves in cold dilute NaOH 
with a^blue fluorescence, but on standing the 
fiuorescehce vanishes and the solution then con- 
tains anthranilio acid (Friedlander a Wleiigel, 
B 16, 2227) —18 Phenol at 180° gives phenyl 
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?>amido benzoate ciystallisirg in needles '‘70^] 
(G Schmidt a E v Mejer, J pr [2] 36, 870) — 

14 Long boiling with glacial acehc acid forms 

an amorphous compound v si sol 

ordinary solvents, which yields o amido benzoic 
acid when heated with HOI or dilute H,S04 
(G Schmidt,*! pr [2] 36,3801 —15 Heating with 
ACjO gives acetyl o amido oenzoio acid [180°] 
(S ) — 16 With hydroxylamine it forms o amido- 
benzoyl hydroxylamine (E v Meyer a T Bell- 

yCQ 

mann, J pr [2] 33, 19) CgH^^ | + H,NOH 

C0,H 

- C„H,(NH,)CO NH(OH' + CO, -17 With pht 
nyl hydrazine it forms o amido benzoyl phenyl- 
^CO 

hydrazine O.HX | +PhNHNBL 

C0,H 

»C,H,(NH,)CO NPh NH, + CO,.— 18 Itdoesnot 
react with boiling di - methyl aniline — 
19 Pyrocatechin at 130° reacts thus (M a. B )• 
/CO 

C,H,(OH), + 0.h/ I 

\n co,h 

*= CO,^ C«H«(NH,)CO O C^H^OH, forming o oxy- 
phenyl o amido benzoate —20 Boiled with /or- 
mtc acid it forms formyl o amido benzoic acid 
and aweak base, C^H^^N^O, This crystallises 
in rhombohedra (from alcohol) It melts at 
[280°], with decomposition Sparingly soluble 
in water, alcohol, benzene, and chlo.oform S 
(ether) 03 at 15°, S (alcohol) 11 at 19° 
Beadily soluble m NaOH,Aq, fonnmg a crystal 
line salt Its hydrochloride forms prisms, but 

15 decomposed by water Heated with cone HCl 
at 140° it forms CO,, formic acid, and the hydro 
chloride of anthranilic acid (M a B ) — 21 By 
treatment with PClj in presence of POCl, a pro I 
duct IS got whence methyl alcohol and ethyl 
alcohol respectuely form crystalline products j 
The former gives C,sH,*NjO, [210°] , small ' 
needles The latter gnes C, H,gN [170°], 
needle s With cone HCl at 140° the latter gives 
EtCl and anthranilic acid (M a B ) — 22 Bleach 
%ng powdei suspended m chloroform changes I 
some of the isatoic acid into an isomer [240°], | 
soluble in alcohol, acetone, and benzene It 
dissolves in NH„Aq without forming anthranil 
amide (unlike isatoic acid), but when HCl is 
added to the solution an acid [260°] is ppd 
(M a B ) — 23 Heated with glacial acetic acid 
and bromine (1 mol ) it forms bromo isatoic acid, 
but with more bromine CO, is oolved, and di , 
tn ,andte*'-a bromo amido benzoic acids are got. 

/CO 

Chloro-isatoie acid 0«H,C1^ | 

\n C0,H 

[o 268°] From chloro isatin (10 g ), CrO, (20 g ) 
and glacial acetic acid (120 g ) as described under 
bromo isatin (Dorsch, J pr [2] 33, 49) 

Property s — Pearly plates (from alcohol- 
ether) SI sol alcohol, acetone, and glacial 
acetic acid, insol benzene, chloroform, ether, 
and water 

Reactions — 1 Cone HCl forms chloro-o- 
amido-benzoic acid [204^- j — 2 Hot NH,Aq forms 
the amide of chloro amido benzoic acid 

/CO 

Di-ohloro-isatoio acid OtH^Cl^^ ) 

1256 °] 


Formation. — By oxidation of di ohloro^fsatm. 

Properties — ^Yellow prisms (from alcohol- 
acetone) Melts at 254°-256° with decomposi- 
tion y sol acetone and glacial acetic acid, 
sol alcohol and chloroform, v si sol ether and 
benzene Boiled with water it partly changes 
to di phloro 0 amido benzoic acid, as shown by 
its violet fluorescence (Dorsch, J pr [2] 33, 51). 

Reactions — 1 Cone HCl slowly converts it, 
on boilmg, into di chloro amido benzoic acid 
[224°] — 2 With NH,Aq it gives di-chloro* 
amido benzamide 

/CO 

Bromo iiatoio aeid C«H,Br<[ | . 

\n COH 

[0 275°] 

Formation — 1 By oxidising bromo isatia, 
2 From Br and isatoic acid suspended in glacial 
acetic acid at 90° (R Dorsch, J pr [2] 33, 
32) 

Properties — Pearly plates (from a mixture 
of alcohol and acetone) Sol acetone 81 soL 
alcohol and glacial acetic acid Insol water, 
chloroform, ether, and benzene 

Reactions — 1 With boiling cone hydro- 
chloric acid it forms (/S) bromo amido benzoio 
acid C,H,Br(NILJCO^ -2 With hot 
it gives bromo amido benzamide 

/CO 

Di bromo isatoic acid CaH^Br^^ I • 

\n CO^ 

[255°] Obtained by oxidising di bromo isatin 
(10 g ) by CrO, (10 g ) in presence of glacial acetio 
acid (60 g ) as described under bromo Isatin 

Properties — Flesh coloured prisms (from 
alcohol acetone) Sol glacial acetic acid and 
acetone, si sol alcohol, chloroform, and benzene, 
hardly sol ether, insol water Much more 
stable than bromo isatoic acid 

Reactions — 1 Boiled for a long time with 
Gone HCl it gives oflf COp leaving di bromo o- 
amido benzoic acid — 2 It does not dissolve in 
NH,Aq But if heated with it at 100° for a 
long time it forms di bromo amido benzamide 
C^,Br,(NH,)CO NH, [197°] 

Hitro-isatoie acid C,H3(N05)NO CO^H. 
[220°-240°] Formed by the action of HNO, 
(is G 1 48) on isatoic acid Insol water and 
ether, el sol alcohol Crystallises from equal 
parts of alcohol and acetone m pearly plates It 
resembles isatoic acid, splitting up readily mto 
CO^ and nitro-o amido benzoic acid, when boiled 
with HCl or even with water Nitro-isatoic acid 
18 converted by aqueous NH, mto nitro amido 
benzamide By Sn and HCl it is reduced to di- 
amido benzoic acid, CO, escaping Bromine (m 
glacial acetio acid) converts it into mono , m-, 
and tn- nitro-amido benzoio acids {q v) 

/CO 

Xethyl-isatoio acid C,H,Me^ | 

\n C0,H 

Preparation — Methyl-isatin (10 g ) is mixed 
with glacial acetic acid (60 g ) and cooled well 
while a mixture of CrO, (21 g ) in glacial acetic 
acid (60 g ) IS slowly added After 12 hours at 
0° the mixture is heated for 2 hours at 40° and 
th m to 70° It 18 poured into water containing 
H-^SO^, and the yellow powder c'*ystallised from 
absolute alcohol (Panaotovid, J pr [2] 31, 122, 
33,58) 

Pfvperties -Pale-yellow orystallme plates 
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(from boiling alcohol) or tnmetno eelamns (from 
acetone) At 245° it suddenly mcreases in oulk, 
but it melts above 800°, giving off, GO« V si 
sol. water, readily sol boiling alcohol, ether, 
benzene, and chloroform 

Reactions — 1 Is more stable than isatoio 
acid, not being decomposed by dilute mineral 
acids. — ^2 HKOg (SGI 48) dissolves it in the 
cold After 12 hours water is slowly added, and 
the pp crystallised from benzene It forms 
pale yellow tnmetno plates of nitro methyl- 
isatoio acid [176°] This acid is reduced by 
Sn and HOI to a di amido-toluio acid — 
B Warmed with HOI (S G 12), OOj is given off, 
and the hydrochloride of amido p toluio acid 
[207°] formed — 4 Warmed with NHjAq it gives 
the amide of amido toluio acid [178°] — 6 With 
amline in alcohol it forms the corresponding 
anihde [243°] — C With phenyl hydranne it 
forms the corresponding hydrazide — 7 With 
MeOH at 180° it forms methyho amido-toluate 
Hethyl-isatoic acid OgH^NO, % e 

[226°] Formed by boiling 

00^ 

an amido - toluio acid C^HjM0(NH2)CO^ 
[5? or 8? 1 2] with chloro formic ether (Niemen 
towsky a Kozansky, B 22, 1676) Needles or 
scales, V si sol benzene and ether, si sol 
alcohol Decomposed on fusion Acids and 
alkahs decompose it into OOj and amido toluio 
acid [177°] 

Isomende of isatolc acid « Anthboxanio 
kom 

I8ATYBE 0,gH,2N204 Produced by the re- 
duction of isatm by zinc and dilute H^SO, by 
alcoholic ammonium sulphide, or by zinc dust 
and HOAc (Laurent, A Ch [3] 8, 382 , A 72, 
286, Erdmann, J pr 24, 16, 26, 438, Baeyer, 
B 12, 1309) Formed also by atmospheric oxi 
dation of an aqueous solution of dioxmdole 
(Baeyer a Knop, A 14Q, 10) White powder, 
with slightly greyish tint, almost insol water, v 
si sol boiling alcohol and ether Separates 
from boiling alcohol in minute scales Decom- 
posed by heat, becoming at first violet-brown 
Aloohoho potash forms isatio acid, indin, and 
other products 

Di-chloro-isatyde OjgHigCljNjjO^ Formed by 
the action of ammonium sulphide on chloro- 
isatin White powder , crystallisable , insol 
cold, V si sol hot, water , m sol boiling alco- 
hol, soU hot aqueous potassium sulphide At 
180° it 18 resolved into ohloro-isatm and chloro- 
mdin Boiling aqueous or alcoholic potash 
forms potassium chloro isatate and the salt 
CgHgO^NH,) CH(OH) CO,K 

Tetra-chloro-isatyde CjaHgCl^N^^ Produced 
by the action of ammonium sulphide on di- 
chloro-isatin White powder, insol water De 
composed by heat into di-chloro isatin and di- 
chloro indin Alcoholic potash forms di chloro 
isatin and di chloro-o amido-o-oxy phenyl acetic 
(di-chloro hydrindic) acid 

Tetra-bromo-isatyde 0,gH8Br4N204 From di- 
bromo isatin and ammonium sulphide Besolved 
by heat mto di-bromo-isatm and di-bromo- 
mdin ( 

Thio-isatyde 0,gH,^20,S Formed by slowly 
ftddmg alcohohc potash to an alcohohc solutioA 
of di thio isatyde (Laurent, A Ch [8] 8, 463) 




Whit^ crystalline powder May be crystallised 
a^ minute rectangular scales from hot alcohol 
Insol water, v si sol boiling alcohol and ether. 
Gold potash forms indin and other products 
Hot potash forms the hydride of mdin 

Di-thio-’satyde 0„H,jN,OjSj When HjS is 
passed into a cone alcoholic solution of isatin 
the liquid becomes pale yellow and on cooling 
deposits crystals of sulphur and of isatydo The 
filtrate when mixed wuh water deposits di thio- 
isatyde (Laurent) Yellowish grey amorphous 
powder Decomposed by he^t Insol boiling 
water, v sol warm alcohol and ether Ammo 
nium bisulphite converts it into ‘ ammonium 
sulphisatanite ’ NH^GgHgNSO^ aq, which crystal- 
lises in large pale yellow tabler v sol water, 
m sol alcohol < 

Bi-bromo-di-thio-isatyde OjaHioBrjNp S,. 
Formed, together with di bromo tri thio isatyde, 
when H2S IS passed into a boiling aiv^oholio 
solution of bromo isatin (Gericke, Z 1865, 696). 
Yellowish white powder , insol hot water, sol 
hot alcohol and ether 

Di-bromo-tri-thio-isatyde G,8H,oBriN.OS, 
Formed as above Yellowish white powder 
Isatane Cg^HjgN^O, Formed, as a white pp , 
when di-thio isatyde is boiled with a solution of 
ammonium bisulphite (Laurent, J 28, ^46) 
Formed also by the action of sodium amalgam 
on an acid solution of isatm (Knop, J pr 97, 65) 
Small while cubes (from ether or hot alcohol) , 
msol water Decomposed by hot alcoholic 

g otash into dioxmdole and mdiretm Its alco 
oho solution gives with ammoniacal AgNO, a 
white pp of Ag.OggH^N^Oa 

ISETHIONIC ACID SO4 1 e 
HO OH2 CHj SO3H Oxy ethane stilphonic acid 
Sulphonic acid of ethyl alcohol Mol w 126 
Formation — 1 Discovered by Magnus in 
1833 (P 27, 378 , A 6, 163) as a product of the 
action of SO, on alcohol or ether Hence it is 
found among the residues in the prepaiation of 
ether — 2 By boiling ethionio acid with water 
(Magnus, A 32, 251) — 3 By the action of SO, 
on barium ethyl sulphate (Meves, A 143, 19b) 
4 By the action of nitrous acid on taurine 
NHgCH CH2S0,H(W Gibbs, Am S [2] 25, 30) 

6 By heating chloro ethyl alcohol (clilorhydrin 
of glycol) with aqueous Na^SO, at 175° (Coll 
mann, A 148, 101) —6 By heating ethykne 
oxide with aqueous KHSO, at 100° (Lrlenraeyer 
a Darmstadter, Z 1868, 342) — 7 Probably 
formed by boiling ethylene bromide with aqueous 
Na^SO, (James, C J 43, 44) — 8 By oxidising 
thio glycol HO CH, CH^ SH with nitric acid 
(Carius, A 124,260) 

Preparation — SO, is added, with shaking, 
to an equal weight of ether at 0° As soon as a 
sample mixed with water gives a heavy oil the 
whole IS poured mto water and the ethyl sulphate 
washed with water till neutral, dried over H^S04, 
treated with its own weight of SO,, and then 
poured into water The two aqueous liquids are 
boiled for a long time to decompose ethionic 
acid, and then neutralised by banc carbonate , on 
evaporating banc isethionate is got (R Hiibner, 
A 223, 212) 

Properties — Viscid, strongly acid syrup, 
which gradually dries up to a deliquescent 
radio crystalline mass Is not decomposed at 
160°, but blackens at a higher temperature Its 
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salt! are not decomposed by boiling with rater, 
and may even be heated to 200°, above which 
temperature, however, they lose water and 
change to di isethionates Potash fusion gives 
potassium carbonate, oxalate, sulphate, and 
sulphite Berthelot (Z 1869, 682) obtained 
acetylene, E^SO,, and hydrogen PGI5 yields 
CHjGl OH^ SOjGl, which is converted by heat- 
ing with aqueous ammonia into taurine (Kolbe, 
A 112, 241) Ghromio a^id oxidises isethionio 
acid to sulpho acetic acid GO^H GHj SOjH 
Salts — octahedra [130^ (Strecker) , 
[185°] (Seyberth, B 7, 391) At 236° it changes 
to ammonium di isethicnate (Carl, B 12, 160<x) 
— KA' rhomboidal prisms, melting between 300° 
and 360° witho t loss of weight May be crystal- 
hsed from alcohol — BaA'. transparent six 
sided plates [32^°] V sol water S (60 pc 
alcohol) 6 at 14° — CuA', 2aq pale green prisms 
— AgA very hygroscopic pearly needles 

Double salts with Et^SO^ (Engelcke, ^ 
218, 270) From NaA', HjSO,, and alcohol, and 
conversion into barium salt BaA'^t^SO, (?) — 
NaA'Ft.SO, 

Double salt with MCjSO^ —NaA'Me^SO, 
Silky monoclinic tables (from alcohol), very 
hygroscopic Decomposed by water at 80°, thus 

G^,(OH)SO,NaMe SO, + 2H O 
CjH,(OH)SO,H + 2MeOH + NaHSO, 

Ethyl derivative EtO GE^ GH. SO,H 
Sulphontc acid of ether S G 1 359 The 
sodium salt is obtained by the action of chloro 
ethane sulphochlonde on excess of NaOEt (B 
Hubner,^ 223,218) Also from CH^CI CfL SO, Na 
and NaOEt The free acid is got by boiling \vith 
water the product obtained by acting with H^S 
on the (molecular*^) compound of its lead salt 
with lead ethyl sulphate It is a syrup 

Salts — NaA' Plates S (alcohol) 2 7 at 
15° — NaA'^aq Columns — BaA^aq — ZnAjGaq 
Hygroscopic plates — CuA',6aq 

Double compounds with the salts 
of ethyl sulphuric acid EtSO,H Got by 
adding H SO, and alcohol to EtO CH CHj SO,Na, 
filtermg from NujSO,, and neutralising with a 
metallic carbonate The general formula is 
CASO,H, C H,0 C;H, S0,II or C HuSjOJI , e q 
BaA" aq Silky scales — (NH4)«A', AV — PbA', A'j 
— NaA'jA'jaq — ZnVjA'jSaq — CuA',A'^4aq 
These salts are very soluble in water The free 
acid splits up on boiling with water, in the follow 
ing manner C^H SO,H,EtO CjH, SOjH + HaO 
« EtO Cj^.SO^H + H^SO, + EtOH 

Ethyl ether HOCH.CH SO,Et Fiom 
AgA' and EtI (Stempnowsky, J R 1882, 95) 
Ethyl derivative of the ethyl ether 
EtOCH.CIESOjEt SG 15 1 168 (impure) 
Prom CH2CI CH SO^Cl and NaOEt m ether 
Not obtained quite pure 

Benzoyl derivative BzO CHj CHj.SO,H 
From potassium isethionate and BzCl (Engel- 
hardt a Latschmoff, Z 1868, 236) — EA' Leaf 
lets , v sol boiling water, sol hot alcohol — 
BaA',aq Large thm tables , m sol cold water, 
«ol boiling alcohol 

Chloride HOCHjGHjSO.Cl Probably 
formed, together with CHjCl OH«.SO,H and 
CHj CH, 0 SOjCl, by the action of SO, on ethyl 
chloride, or of 0180, H on ethylene (Purgold, B 
0, 504) Excess of SO, converts li into the 


chloride of othionio acid (Olaesson, / pr [2] 19, 
268) 

Di-Uethlpnic acid 0(CH,,CH^S0,H),. JDi 
sulphontc acid of ether The ammomum salt of 
this acid IB obtained by heating ammonium ise- 
thionate to 210° (Carl, B 12, 1604) — (NH,),A'' 
[198°] Slender leaflets or scales, v e sol, 
water — BaA^'aq prismatic tables Formed by 
heating banum isethionate to 200° (Carl, B 14, 
65) 

ISINGLASS V Peotbids, Appendix C, 

ISO- Compounds whose names begin with 
ISO are usually described either under the name 
to which iso- has been prefixed or else under their 
systematic names as described m the Introduc 
turn to Articles Relating to Organic Chemistry^ 
vol 1 

ISOMEEISM Even a superficial reader of 
chemical hterature will soon become aware that 
the term isomenc and the kindred expres 
sions allotropiCf metamenct and polymeric are 
by no means always used in consistent senses, 
and he will have considerable diflBculty in clearly 
realismg their exact and relative import, it, 
therefore, appears desirable to discuss the mean 
mgs of these terms, especially from the historical 
side, and as far as possible to define the sense in 
which they are severally applicable The follow 
mg extracts from the article Isomerism in the 
first edition of this Dictionary, vol m p 415, 
1865, by J A IVanklyn, serve to show what 
views were held at the very outset of the period 
when the investigation of isomeric substances 
began largely to engage the attention of 
chemists — 

* Isomerism,— This term Is derived from Took equal, and 
ftcpoc a part, and its employment by chemists is an expres- 
sion of the fact that very different chemical compounds 
have sometimes identicall> the same ultimate composition. 
Two or more different bodies which are compost of the 
same e>ement« and of the same proportions of these 
elements (Le v> hich have the same peroentapreoompodtion) 
are said to be isomeric Isomerism Is sometiniea used In a 
narrower sense, being made to signify equality of molecular 
weight, as well as identity in percentage composition. 
When the compounds ha\ e the same percentage composi- 
tloii but different molecular weights, the term polpmerte 
is employed. Thus there are the terms Isomeric (in its 
wide sense), signifying that the different bodies hare the 
same percentage composition , Polpmeric^ signifying that 
these different bodies have the same percentage compusi 
tion, but different molecular weights, Isomeric (in its 
restricted «euse), sometimes called ifetasnenc^ signifying 
th it the iKidies have the same percentage oomposition, and 
likewise the same molecular weight.' 

As examples, Wanklvn then cites butyric 
acid, etbylic acetate, aldehyde, and ethylenic 
oxide as isomeric compounds, using the term In 
its widest sense of these butyric acid and ethy- 
lio acetate are said to be polymeric with aldehyde 
and ethylenic oxide , butyric acid being isomenc 
(in the restricted sense) or metameric with ethy- 
lio acetate , aldehyde and ethylenic oxide being 
also metameric compounds Subsequently, 
throughout his article, Wankljn uses the term 
isomenc m its wide sense, substituting the term 
metameno for isomenc used m its restnoted 
sense , thus he speaks of methyl, the sunniest 
alcohol radicle, as metameno with ethyl hydnde 
(1 18 article was wntten at a time when Schor- 
lemmer’s investigation was not fully recognised 
as affording proof of their identity) , he points 
out that several metameno hexanes are pos- 
sible , and even quotes * as a very remaikable 
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example of metamensm ' the differcTnt varieties 
of tartaric aoid and racemic acid 

The term allotropy is made use of by Wank 
lyn in an unusnally wide sense Thus he 
■ays — 

‘Olosely related to the term isomerism is the term 
allotrcpif Both of them hare reference to the same sub- 
stantial fact, viz that different substances have sometimes 
the same ultimate composition , but they differ in their 
manner of stating it. Isomerio and allotroplo are in fact 
complementary terms, ** isomerio ” being employed to predi- 
cate identity of composition between different bodies, 
whilst **allotropio” expresses difference between bodies of 
identical composition Such being the force of these words, 
there is a certain propriety in their usage thus, whilst it 
IS correct to say ** butyrio acid and acetic ether are iso- 
merie^* it should be ** there are allotropie bodies of the 
formula 0«H,N '* The same reason which enjoins the use 
of allotropie in this case prescribes it in the instance of 
single elements thus, for example, ae read of ** allotroplo 
kinds of sulphur," but never of isomerio kinds. It is 
worthy of remark that cases of isomerism occurring in in 
organic chemistry are usually described by employing the 
word allotropy or allotropie, while the reverse obtains in 
organio chemistry This m^ be partly ascribed to there 
being always a very wide difference — or else no difference 
at all— in the composition of any definite inorganic sub- 
stances , and hence the fact of identity or non identity of 
composition being so easily ascertainable, it is implied in 
the form of expression, whilst the fact of difference of pro- 
perties alone needs to Im made the subject of formal pre- 
dication Among organio bodies, on the other hand, it 
continually happens that the differences of composition are 
quite decided, and yet so very minute as to tax the utmost 
TOwers of chemic^ analysis for their recognition , and 
hence the superior dignity which the mere affirmation of 
identity of ultimate oomposition acquires in the organio 
department of the science The principal examples of 
allotropy or isomerism, ie ot the co-existence of identical 
ultimate oomposition with difference of properties will now 
be considered 

He then cites the olefines as examples ot 
polymensm, and afterwards discusses numerous 
oases of metamensm, several of which were 
referred to above 

Under the heading Isomers among Inorganic j 
Substances the following interesting passages > 
occur at the conclusion of the article — | 

‘As before remarked, the instances of inorganic iso- | 
merism are usually called instances of allotropy— isomerio i 
substances and allotropie substances being nearly equivalent 
expressions. The elementary substances themselves offer 
many examples of isomerism Ozone and oxygen are 
isomeric bodies Experiment has shown tlmt the 

molecular formula for ozone is higher than that for oxygen, 
but how much higher remains an open question Sulphur, 
phosphorus, carbon, and many other elements present 
wkatsimilarexamplesof allotropy or ibomerism. Inorganic 
compounds, such as the various forms of sihcio acid, of 
seaqMoxide of iron, of sesquioxide of chromium, of alumina, 
must be classed among substances affording examples of 
isomerism The explanation of the existence of isomerism 
will have become sufficiently clear from the course which 
has been followed in describing the different examples of it. 
**It is of consequence how the atoms of a compound are 
arranged, as well as what kind of atoms they are, and 
hence toere may be very many totally different substances 
Bomposed of the same ultimate atoms. This is in foot the 
whole philosophy of isomerism.* 

The definitions given m EekuU's Lehrbuch 
(1867) are substantially the same as those adopted 
by Wanklyn, but he specially draws attention to 
the existence otcomi^oundBisomericmarestrtcted 
sensct which, accordmg to the state of know- 
ledge of the time, were to be represented by the 
same rational formulae, although they either were 
poBcessed of different properties— as in the case 
of the 0,oH,g hydrocarbons and of maleic and 
fumano acids, or they were in all essential ‘^e 
spects ohemiCLlly identical but physically dif- 
ferent — such as the tartanc acids, muoic and 
sacchanc acids, (ko The existence of compound^ 
such as these latter, m fact, gave rise to the re- 


oognit on of a distinct kind of isomensm, termed 
phristeal uomertsm 

In the latest edition of Watts’ Fotones by 
Tilden (1886), polymensm is included under 
isomensm, but compounds of the same mole 
cular weight are sub-divided into (1) metamerxc 
bodies, namely, those which exhibit dissimilar 
transformations under sfmilar circumstances 
propionic acid, methylic acetate, and ethyho 
formate are quoted as examples , and (2) isomeric 
bodies, strictly so-called^ namely, those which 
exhibit the same or closely similar decomposi 
tions and transformations when subjected to 
the action of the same reagents, such as the 
hydrocarbons, the glucoses, the tartaric 
acids, &o 

It will be noted how incompatible are the 
definitions given by Wanklyn “nd in Foumes ot 
the term metamerio , it has, however, un- 
doubtedly been customary of late years bO em 
ploy the term metamerio in the sense indicated 
in Fotones 

In McGowan’s translation of Bernthsen’s 
Organic Chemistry (1889), the most modern 
book of its kind, polymensm is not reckoned 
under isomensm, but the definition given of 
metamerism is on the whole more in agreement 
with that quoted from Watts’ Fotones , after it 
has been explained that ethers such as methyl 
I arayl ether, ethyl butyl ether, and dipropyl ether 
I are isomeric, we read — 

* Such iaomerism which depends upon the grouping toge- 
ther by a polyvalent element of alcohol radicles which art 

' individually unequal, but the sum of whose elements taken 
together are equal, is oalleil metamerism One of the alcohol 
radicles may here be replaced by hydrown Alcohols 
and ethers containing an equal number of carbon atoms are 
therefore metamerio * 

We further learn that the isomensm of the 
higher paraffins, since it is based upon the dis 
Bimilanty of the carbon chains, is often termed 
chain isomerism , that the isomensm between 
ethylene and ethylidene chlorides, or between 
pnmary and secondary propyl alcohols, as it 
depends upon the difference in position of the 
substituting halogen or hydroxy in the same 
carbon chain, is termed isomerism of place or 
position , and that there is the third kind of iso 
mensm, viz metamensm But obviously two 
different kinds of relationship are thus included 
under metamerism that of position isomensm, 
which obtains among the ethers themselves, 
which are necessarily all compounds of one 
pnmary type , and that which obtains between 
the typically different ‘ equi moleculai ’ alcohols 
and ethers, or true metamensm, if the Watts 
Fotones definition be adopted 

If we consider the ongin of the four terms 
under consideration we find that they were all 
devised by Berzelius The term isomeric is 
proposed in his Jahresbencht, handed in to the 
Swedish Academy of Sciences, March 81, 1831 
(c/ Wohler’s German translat on, 1832, n pp 
44-8), in the following words — 

* Da es nothwentlig ist, filr gegebene Ideen bestitnmte, 
und 80 vlel wle mbglioh cot lequent gewUhlte, AuadrUcke 
zu besitzen, so babe ich vorgesoblagen, Edrper von glelobsr 
Zusammensetzung und ungleioben Bigensob^fften iso- 
merisehe zu nennen, vom grieohiaohen t<rofitpift (atw gleiohen 
Tbeilen si aammengesetzt) ' 

In the next volume of his Jahresbencht 
(Wdhler’s tr^slation, 1888, p 63) he gives • 
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farther all important definition of the use he 
would make of the term, thus — 

*T7m Jedooh niobt Ersohelnungen ron nioht rbUig 
gleioher Art mit einaader za verweohseln, izt esnothwendig 
den J Begrlg vom Worte Itomerie geu&u lu beztlmmen. Ich 
erwShute dass ioh darunter Kdrper versteha, die aus elner 
gldohen abBoluten und relatiren Atomen-Anuihl ders^ben 
Slemente zusammangesctzt Bind nnd gleiohes Atomgewicht 
liaben womit nicfU der tall gu vertDechttln ii/, too die 
relative Anxahl der Atome glevch ist, die absolute edter un* 
gteieh. So ist z B die relative ^ Jizahl von Kohlenatoff- and 
waBserstoff-Atomen im blbildtiden Gas and im Weindi 
abfolat gleioh , allein in einem Atom vom Qaae sind bl^ 1 
Atom Kohlenstoff aau 2 Atome Wasaerstofl enthalten, 
vrUirend dagegen im Weinbl 4 Atome Kohlenstoff and 8 
Atome Wasserstoff enthalten Bind, 04 H^ Um dieee Art 
Ton Gleiohheit in der iSosamn nsetzung, bei U ngleiohheiten 
in den Bigensohaften bezeicbnen zu kbnuen, mdohte ich 
fllr diese Kdrper die Benmmung polfmerische (von iroAvc, 
mehrere) voraohla^en.* 

It will be clear from this quotation, especially 
from the words which I have italicised, that 
Berzel is never mtended that polymerism should 
be regarded as a form of isomerism 

The following passage from the same source 
clearly exhibits Berzelius’s intention as to the 
use which should be made of the term meta* 
mono — 

* Allein es gibt nooh andere YerhSltDisse, wo Kbrper, 
im eigentlichen Sinne des Wortea, Isomerisch soheinen, 
d. h. dieselbe relative and absolute Atomenanzahl derselben 
Elemente enthalten konnen, ohne esjedoeh vollst&ndig eu sHn 
Bin aoloher Fall 1st wenn K ^rper aos zwei lasammen- 
gesetiten Atomen der ersteu Ordnung bestchen, die sich 
aof Tersohiedene Weise gegen einander air 3gen,and in 
Folge dessen unglelohe Kurper bilden konnen , s. B 
Snd(SnOSO, ) sohwef elsaoreB Zinnoxydiii, und 8uS(SnO,SO J 
baaisoheB sobaeflighaores 2ilnnozyd, enthalten eine gleicbe 
abacriute and relative Anaahl dersdben Elemente, and 
haben dzBselbe Atomgewioht, kbnnen jedooh nicht alseln 
ond derselbe Korper beirachtet werden. Bei solchen 
Kbrpem ist es der Fall, dass wennsie eine gewisse Zdtlang 
bestanden haben, Oder wenn dIeTemperatur geilndert wird, 
eine Umlegung der Bestandtheile in Ihnen vor zich geht, 
ohne dass etwaz hinzukommt oder davonweggeht, und dass 
dadarob eine anders beschaffene Yerbindung entsteht, 
welohe Yerhnderang nioht selten von elner Temperatur* 
Brhbhnng Degleitct ist. Um solohe Fblle bestimmt von 
Lnmcrie zu unterschciden, kbnnen wir dafiir die Bezeioh* 
nung metamerisebe Kdrper gebrauchen (von in der 
telb^ Bedcutung wie in Mchunorphose) * 

Berzebus also cites cyanic and cyanunc acids, 
which were no^ then regarded as compounds of 
different molecular weight, as instances of meta 
menc compounds, regardmg the conversion of 
the latter into the former on heating as a case 
in which * die Cyanursaure von einem zusam- 
mengesetzten Atom der ersten Ordnung, oder 
emem Oxyd ernes ternaren Itadicals, in ein zu- 
sammengesetztes Atom der zweiten Ordnung, 
n&mhch m Cyansaure mit chemisch gebundenem 
Wasser libe geht ’ Oyamelide, into which cyanic 
acid spontaneously changes, and cyanunc acid, 
in Berzelius’s opinion, were (wenigstens vor 
Uufig) isomeno oxides of the same radicle 

It 18 clear therefore that the conception in- 
Tolved m the definition of metamensm given m 
Watts’ J'oumes, and m the first edition of this die 
tionary, is scarcely m conformity with the use of 
the term by Berze^ms , indeed, m 1840 he speaks 
of ethyhe formate and methyho acetate as iso- 
meno. From the example afforded by the two 
tin compounds, as well from the explanation 
given of the nature of the change from cyanunc 
to eyanic acid, it is to be supposed that the oom- 
pounds which he intended snould be inclqded in 
the categorv of metameno substances W3re such 
as we should now term typ%edUy dtfferent, and 
with this oonolnsion the modem practice u in 

vofc in. 


distmet accord , yet the modem and the original 
application of the term are far from being equi- 
valent, the meta- in metamorphosis denoting 
change the conversion of the one metameride 
into the other being expressly referred to. it 
would impear, in fact, that Berzehus distmctly 
mtended to apply the term to those compounds 
which are capable, in modem phraseology, of 
undergoing * isomeno change,* and perhaps to 
these alone 

It was not until 1840 that Berzehus proposed 
to substitute the term allotroptej* von iAA^rpowof 
Welches bedeutet, von ungleicher Beschaffenheit , * 
B J 1841 inorg sec p 13) for isomeno, in the 
eases of the existence of modifications of elemen- 
tary substances He appears, however, to have 
contemplated its extension to compounds, 
judging from the following passage — 

* Ez kann dann mehr als eine Uraache ron dem was wir 
Isomerie nennen, geben, namliob (1) Ailotropie, wenn 
namlich daa vorhin angeflihrte Beispidl ron den b^den 
Schwefelklesen darauf beruht, dass der eine davon S« and 
der andere S)B enthklt , (2) die nngleiche relative Lago der 
Atome in der Yerbindung , and (3) k«-nn eowohl 
Ailotropie als unglelohe Stellang dLv Atome in gewissen 
Fallen zugleich stattfiuden * 

The existence of compounds containing alio- 
tropes of one of the oonstituent elements is dis- 
tinctly suggested here, but there is nothmg to m- 
dicate in what way allotropes may be regarded as 
related , that Berzehus had realised that the re 
lation might be that of polymerides would appear 
to follow from his reference to Erankenheim’s 
expenments on sulphur, m which it is suggested 
that the different modifications of sulphur form 
corresponding gases, and that the dark yellow 
gas of sulphur, weighing thrice as much as sul- 
phur gas should acoordmg to calculation, is not 
that of the modification occurring mtheordmaiy 
sulphur compounds {v Allotropy, vol i p 128 
the view here taken is somewhat wider than that 
adopted by Prof L Meyer m that article) 

As the term allotroptc has a general significa- 
tion, implyin g only if Kw, and involves 

no assumption either regarding the molecular 
weights of, or as to the nature of the relation- 
ship which obtains between, the allotropes, it may 
with great advantage be employed in place of 
the term isomenc used in a wide sense , this latter 
term being preferably restnoted to those oases 
in which there is the very closest similarity m 
structure Polymensm, metamerism, and iso- 
merism may in fact all be regarded as varieties 
of allotropy , there is certainly no reason why 
carbon compounds should be considered apart 
from those of other elements, or from elementary 
substances 

The rational formulas which are ordinarily 
made use of are condensed symboho expressiona 
affording more or less complete mformation aa 
to the charactenstio ohemioal properties of the 
compounds which they represent, especially with 
regard to the manner m which they are formed, 
and in which they undergo change when sub- 
mitted to the action of various agents , and eqai- 
moleoular allotropes which differ either m their 
moue of formation or m their behaviour under 
similar oiroumstances are, as a nae, necessarily 
represented by different rational formulas Tha 
formuUe devised for any class of compounds^ 
however, wiU vary acoordmg to the views which 
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ftre held as to the valencies of the constituent anothe. waj ^is th^ number of atomic charges 
atoms At present, formula are almost invariably assiciated with a mven atom invariable or 
constructed on the hypothesis that the severid variable , is it possime for an oxygen or sulphur 
amts of affinity—thevalenoies—of a polyadatom, atom, for example, to carry more than two, or 
such as that of caruon, nitrogen, or sulphur, are for a nitrogen or phosphorus atom to carry more 
of the same value and have identical functions , than three, charges ? The writer has endeavoured 
this conclusion being based on the fact that none to explain the exhibition of varying degrees of 
of the simple derivatives of methane, ammonia, valency on the assumption that, while the num> 
&o , exist in a greater number of modifications her of charges which any given atom can carry 
than the hypothesis requires But it cannot be is invariable, a single charge may operate in 
too positively stated that, notwithstanding the promoting the union of more than two atoms 
extent to which experimental investigation has (cf P M January 1888) , that in water, for 
been earned, we are yet but on the threshold of example, the two charges of the oxygen atom 
the temple m which the mysteries of valency are aie not fully engaged by those of the hydrogen 
enshrouded The valency of the hydrogen atom atoms, and that consequently the oxygen atom 
IS determmed ex hypothesi to be unity, and when is still possessed of a certain amount of residual 
the facts generally are passed in mental review, affinity It may contended that, according 
it would seem that this conclusion is no mere to this hypothesis, a compound formed of say 
hypothesis , it is not improbable also that the trimethylamme and ethyl iodide, Me,N lEt, 
valencies of the atoms of at least the majority would be an allotrope of a compound o£ ethyl 
of metallic elements are invariable , but the va> dimethylamine and methyl iodide, EtMe^N MeL 
lenoies of the atoms of the non metals are appa- The most careful experimental study of such 
rentZy variable By valency is here understood compounds {cf V Meyer a Lecco, Ber 9,309, 
atom fixing power ‘ Ladenburg, Ber 9,661,1634, Klinger a Class 

Most discussions on valency are dialectical son, A 243, 193) has been made, howover, with the 
rather than scientific, in consequence of our result that, m the case of ammonium compounds, 
powerlessness at present to decide what consti it is immaterial in what order or manner the 
tutes * a valency,’ the deduction from Faraday’s radicles are introduced, and the same is true 
law of electrolysis, to which Helmholtz has m the case of sulphine compounds hence it is 
directed the attention of chemists (Faraday lect , supposed that nitrogen has five, and sulphur 
0 J Trans 1881 p 277), that definite, as it four, affiniiies of equal value But this by no 
were atomic, charges of electricity are associated means follows, as the occurrence of ’ isomeric 
with the atoms of matter — that a monad bears a change * in such cases is in the highest degree 
Single charge a dyad two, a triad three — is the probable — the compound abcNId mav alone be 
only approach yet made to a theory of valency, the stable form into which the allotropes abdNIc, 
but hitherto chemists have avoided the discus aedNIb, bedNIa, all spontaneously undergo con 
iion of the subject from this point of view version immediately on formation There is 

Oxygen and sulphur, nitiogen and phos- little doubt that such * isomenc changes ’ occur 
phorus carbon and silicon, form gasifiable hy- far more frequently than is commonly supposed, 
drides, from the composition of which we infer j and it is most important that the possibility of 
that the atoms of these elements are divalent, I * isomeric change ’ should be very carefully kept 
tnvalent, and tetravalent, respectively , in the m view in determining the constitution of com 
case of carbon and silicon there is no reason to | pounds from the study of their beha\iour in a 
suppose that either element ever manifests a ' limited number of interactions As valency 
higher valency But both water and ammonia i cannot be determined from anv d priori con 
ve^ly combine with other molecules the form siderations, and can only be d^iuced from the 
ation of such compounds from water is rarely I knowledge of the structure of the compounds of 
interpreted as evidence of the possession by i the elements whose valency is to be determined, 
oxygen of the power of acting as a tetrad , but it is obvious that the structure of a substance 
the water molecule is usually supposed to func must be inferred from the widest and most care 
tion in some occult manner as a whole, and to ful study of all its properties the study of the 
enter into a state of * molecular combination ’ dif , relationships of allotropic substances is in fact 


ferent from that of * atomic combination ’ in which 
its constituent atoms exist The formation of 
ammonium compounds, however, is more usually 
regarded as due to the manifestation of a higher 
degree of valency by the nitrogen But there is 
no good reason for explaining the behaviour of 
oxygen in one way, and that of nitrogen in an 
other 

The question to be decided is, whether a 
given element may possess two or more degrees 
of valency , and whether the so-called atomic 
and molecular forms of combination differ merely 
m degree and not m kind Or, to put it m 

* It appears to me tbat the term valency mr*^ at 
praent be used in a perfectly general sense, and that we 
oannot restrict our attention to the consideration of 
gaseous compounds (v EquiViUJENOT) in the case of gases, 
the problems are for the most part of a very simple d, 
and rarely excite differences of opinitm , liquids and solid^ 
hewever, present problems of gr^ oomplexity 


inseparable from that of valency, and the con 
verse is equally true 

In the case of ‘ unsaturated ’ carbon com 
pounds, it has been customary of late years to 
represent the affinities not engaged by other ele 
ments as saturating each other thus, ethylene 
IS formulated as H^C CH, , acetylene as HC CH 
Thomsen’s determmations of the heat of com 


bustion of ethylene and acetylene in comparison 
with those of saturated hydrocarbons, as well 
as the general behaviour of such unsaturated 
compounds, may, however, be held to favour the 
view that the carbon atoms are possessed of free 


H 0 

afl&nities, as expressed by the formul© 

HO» Although the discussion of this ques- 


tion excited considerable attention a few years 
ago, it has latterly almost entirely fallen into 
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oMMon , bnt as very m^iny oi ibe cxses ot 
anomalous isomensm, of which an explanation 
IB required, occur among compounds of the 
ethylenio type, it is one of considerable impor 
tance The possibility of the two forms of com- 

H,0 

bination pictured by the expressions || and 

H,0 

H,0— 

i should also be tai^en into account, espe 
H,0-~ 

cially in the case of ethylenic derivatives 

Among the more recondite problems of va 
lency requiring mention is that relating to the 
number of carbon atoms which form closed ^ 
chains or nng'i It is now regarded as well es | 
tablished that, m addition *o the six atom ring 
of benzene, five atom rings also exist , indeed, 
their formation apparently takes place with I 
peculiar readiness , the existence of both three- 
and four atom rings is now also generally held | 
to be established, chiefly in consequence of the 
researches of W H Perkin, jun {cf C J , 
Trans 1885 801, et seq ) The hydrocarbon 
obtained b> the action of sodium on trimethylene ' 
bromide, BrCH CK^CBUBr, is almost univer- 
sally assumed to be the simplest compound of ' 

the kind, tnmethylene , as shown by ; 

Freund, its discoverer, this hydrocarbon has the 
remarkable property of being readily absorbed 
by a solution of hydrogen iodide, forming normal 
propyl iodide, although it is acted on with ox 
treme slowness by bromine By the action of ' 
ethylenio bromide on the disodiium derivative 
of ethylic malonate, Perkin has obtained an acid 
which ho regards as a trimethylenedicarboxyho 

acid j^^^C(COOH)3 , and by employing in 

methylenic bromide in place of ethylenic bromide, ' 
he has prepared what he regards as tetramethyl ' 
CH2-CH3 

enedicarboxyhc acid j | both acids 

CHj— C(COOH), 

closely resemble the hydrocarbon in their beha 
viour with bromine and halhvdrides The easy 
resolution of closed carbon chains by halhydndes 
m this manner, however, is altogether without 
precedent in the case of five and six atom car 
bon rings, at all events, which, as a rule, cannot 
be split by means of halhydndes, but are fro 
quently resolvable by bromine , their behaviour 
18 more nearly akin to that of five atom rings, 
such as tb Dse of furfuran and indole, which also 
resist the action of bromine, but are resolvable 
by treatment with agents v^hich are commonly 
regarded as weaker than bromine (the formation 
of pyridine derivatives from pjrrole and of qui- 
noline derivatives from indole, which appears to 
involve the resolution at some stage of the ope 
ration of the five atom nngs, is contemplated in 
this statement) The alternative formula for 
tnmethylene, if it be not a closed chain hydro 
carbon, is OH^ CH, OH,, which represents it as 
m compound m which two terminal carbon atoms 
are each possessed of a svngU free affinity , the 
possibility of the existence of such compounds 
nas not yet been contemplated by chemists, ex 
cepting myself It is conceivable, I think, that 
such a compound would be attack^ by bromine 
with difficulty, in oonsequenoe oi the two un- 


satisfied carbon atoms failing to assist each other 
in separating the constituent atoms of the 
bromine molecule and the impossibihty of a 
* conducting chain of molecules * bemg formed 
between the carbon atoms, as bromme is a di- 
electric , as solutions of the halhydndes are elec- 
trolytes of low resistance, such a conducting 
cham might, however, be formed in their case, 
and the requisite electrolysis of the halhydrlde 
molecule could thus occur According to Thom- 
sen, tnmethylene has a higher heat of combus- 
tion than propylene, CH, CH CH^, judging from 
the analogy afforded by benzenoid compounds, 
it 18 to be expected, however, that the closure 
of the cham involved in the formation of the 
three atom ring would be attended with a con- 
siderable loss of energy, and that propylene 
would, therefore, have the higher heat of com- 
bustion its behaviour with bromme certainly 
justifies this view The confirmation of Thom- 
sen’s statement thus becomes of extreme im- 
portance It 18 a noteworthy fact that ethylemo 
oxide, according to Thomsen, also has an excep- 
tionally low heat of formation, and that this ob 
server has proposed to represent it as a dimethyl- 
ene oxide of the formula CH3.O CH^ Ethylenic 
oxide as represented by the conventional formula 
bears a similar relation to trimethylene that fur- 
furan bears to pentamethylene, thus 

CH3 O 

CH3 o 

/\ H3C CH, HC CH 
H3C-CH3 HC— CH, 1 i II |j 
H,C-CH, HC~CH 
Thomsen’s formula for ethvlenic oxide is mad 
missible, as it indicates a severance of the carbon 
atoms, if, however, the formula were written 
CH, CIL 0, it would correspond to that given 
above to trimethvlene , Thomsen’s observations 
that both ethylenic oxide and tnmethylene have 
an exceptional heat of combustion may there 
fore be regarded as mutually confirmatory It 
18 also to be noticed that the compound formed 
from ethylenio bromide and a sulphide is not the 
corresponding sulphide, but the polymeride 
CH,— S— CH, 

thereof | | If an open chain formula 

CH,~S-CH« 

be assigned to trmiethjlene, Perkin’s tn- and 
tetramethylene derivatives must also be repre- 
sented by open chain formulie Perkin has fully 
discussed this question, and has pointed out the 
improbability attaching to such formulae The 
evidence does not appear to be sufficient, how- 
ever, to permit of a final decision bemg amved 
at with regard to so difficult a question 

Finally, it is necessary to refer to a problem 
closely akin to the two previously considered, 
VIZ that relatmg to the distribution of the spars 
affinities of the carbon atoms m closed chains, 
of those affinities, that is to say, which are not 
engaged in the formation of the ring, or in re 
taming the hydrogen atoms This problem is 
chiefly of importance in discussing the structure 
of benzenoid hydrocarbons and their derivatives 
Of the various formulas proposed for benzene, that 
of KekuU always has been, and still remams, the 
most popular , but it is open to t^e serious objec- 
tion that itrepresents benzene as acompoundcon 
taming three pairs of carbon atoms m the same 
condition as the pair m ethylene. Dewar*s for- 
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mala is open to a similar objection ' The pnsm | 
formula of Ladenburg and the diagonal formula 
of Claus cannot be objected to on this ground, 
but are open to criticis n in many other respects, 
and m the hght of Yon Baeyer’s recent researches 
on the reduction products of terephthalic acid 
(c/ A 245,103 , 251,257) these formula aregnne- 
i^y regaled as finally disposed of (c/ Miller, O* 
S Trails 1887 208) A symbol proposed by the 
writer m February 1887 {of P, M ), and a year 
later also by Von Baeyer (A 245, 122J, appears 
to be exempt from the deficiencies winch cha- 
racterise previous formula, but it embodies 
somewhat unconventional conceptions, and 
therefore has not yet attracted attention The 


symbol m question 


has been very happily 


termed the centnc formula by Von Baeyer , he 
expressly states that this formula is to be under 
stood to indicate that * die 6 Kohlenstoffvalenzen 
des Benzols sich sattigen, ohne dadurch drei 
Verkettungen der Eohlenstoffatome zu bewirken* 
(A 251, 285) — one valency of each atom is di- 
rected towards the centre of the ring, and these 
valencies mutually paralyse each other (A 245, 
122) My own words were ‘ Of the twenty four 
affinities of the six carbon atoms twelve are en 
gaged m the formation of the six carbon ring, 
the remaimng six react upon each other, 
acting towards a centre as it were, so that the 
affimty may be said to be uniformly and sym 
metncally distnbuted I do not consider 
that, apart from its connexion with the other 
carbon atoms owing to their association m the 
nng, any one carbon atom is directly connected 
Witili any other atom not contiguous to it m the 
nng each mdividual carbon exercises an 
influence upon each and every other carbon 
atom there is an excess of affinity beyond 
what IS reqmred to maintain the CgH. ring , but 
I do not consider that each carbon atom can be 
considered to have an affinity free * 

The conclusion here arrived at with regard 
to benzene, that no direct connexion exists be- 
tween any but the contiguous carbon atoms m 
the rmg — that para carbon atoms are not and 
cannot become united- may be regarded as of 
umversal application Von Baeyer’s expen 
ments prove, moreover, that the dihydro tereph 
thalic acid m which an atom of hydrogen is as- 
sociated with each of the para-carbon atoms to 
which the carboxyls are attached, unlike tereph- 
thahc acid, behaves as an unsaturated com- 
pound, formmg a tetrabromide, and that it is to 
HCO^ 

be represented by the formula A . From 

this it follows that the type changes on conver- 
sion of the * centric’ compound mto the di addi- 
tion compound, and probably this is generally the 
case, for example, when qumol is converted mto 
qumone OH O 

0 0 ' 

OH O 


It woulr* also follow that in the case of benzenoid 
cosf'pounds four of the six * spare ’ affinities can 
not act * centrically ’ To what extent this is true 
m the case of other rings remams to be ascer 
tamed , from the remarkable similanty of thio- 
phene and benzene, it would appear probable that 
the former is to be represented as analogous to 
HO — OH 

|\/| 

benzene in structure, thus CH* 

tha analogous compounds furfuran and pyrrole 
more nearly resemble the unsaturated com 
pounds m their behaviour , but this is perhaps 
asonbable to the influence exercised by the oxy- 
gen or imidogen 

The foregoing brief discussion will suffice to 
direct attention to the numerous problen ^ com 
pnsed m the philosophy of isomerism, and to 
show how far from final are the conclusions 
as to structure which we are at present able 
to arrive at 

In a large and rapidly increasing number of 
mstances, it is impossible to assign different 
rational formula to compounds undoubtedly 
different so long as the system employed takes 
into account merely the nature of the radicles 
and the manner in which they are associated as 
pictured b> disposing them in a smgle plane 
If, while assuming the hydrogen atoms m a 
compound, such as methane — in other words 
the four valencies of the carbon atom — to be 
equal, it be supposed that the radicles mtro 
duced in place of the hydrogen atoms occupy 
relatively different positions m the plane, a 
variety of isomeric derivatives would appear to 
be possible e g two of the form CRRlt,R,, two 
of the form GRRR,R 2 , and three of the form 
CRRiR^Rs I Rf Rp Rii R) being different radicles 
A special study of methane derivatives from 
this point of view has been made by Henry, but 
both his results and our general experience 
show that isomerides such as are here contem 
plated do not occur 

By considering the arrangement of the atoms 
in space, conclusions have, however, been ar 
nvod at which are far more m harmony with 
experience Such a step was first taken in 1874 
by Van’t Hoff [La Chxtme dans VEspace, Rot 
terdam, 1875), and independently and almost 
simultaneously by Le Bel (Bf [2] 22,337, cf itnd 
23, 225) A German adaptation of Van’t Hoff’s 
pamphlet entitled. Die Lagerung der Atoms tm 
BaumSt was published m 1877 by Hermann 
A full account of the subject is to be found 
in the previous edition of this dictionary and 
m Miller’s * Chemistry,* vol iii 

The fundamental hypothesis of the Van’t 
Hoff system consists, as is well known, in sup- 
posing that the carbon atom occupies the centre 
of a tetrahedron and that its four affinities are 
directed towards the four solid angles When 
four different radicles are associated with the 
carbon atom, but onlj in such a case, two iso- 
I mendes are possible, represented by two irre- 
gular non-superposable tetrahedra bearing to 
each dt^er the relation of an object to its re- 
flected image , and, moreover, these isomerides 
should beof enantiomorphous crystallmeiormias 



ISOMERISM. 


well M optioelly aetiTe and possessed of er nal 
and opposite rotatory powers, as the molecules 
are onsymmetncal, such tetrahedra exhibiting, 
in relation to an axis drawn parallel to the cor- 
responding edges, a screw shaped grouping of 
the four summits, turning to the right m the one 
form and to the left in the other A carbon 
atom thus situated is termed cuymmetnc, and 
IS represented in a formula by an itahcised C 
The hypothesis serves therefore at once to ex 
plain both the existence of isomendes which 
cannot be represented by formulsa written m a 
single plane, and to ar^ount for the optical ac- 
tivity of certain substances Thus m the case 
of tartaric aci'^, which contains two asymmetric 
carbon atoms, but is composed of two equal 
groups, (COOHHHO)HC CH(OH)(COOH), the 
hypothesis indicates the existence of two opti 
caUy active isomendes of equal but opposite 
rotatory powers, and a third inactive isomende 
in which the optical effect of the one asym- 
metric carbon atom is balanced and neutralised 
by the equal opposite effect of the other, it 
thus accounts for the existence of dextro-, hevo , 
and meso tartaric acids , racemic acid, the fourth 
modification, apparently, is to be regarded as a 
‘ physical ' allotrope formed by the conjunction 
of the two active isomendes it would seem 
that it does not exist in solution Van't Hoff 
has shown, in a recent much extenaed new edi 
tion of his pamphlet, that every prevision of 
the hypothesis with reference to the optical 
characters of isomendes has been fulfilled in 
the most complete manner possible by the in 
vestigations earned out in the interval since its 
enunciation by Le Bel and himself (cf Dix 
Annies duns VHistotre dune TJUorte, Hotter 
dam, P M Bazendijk, 1887) , this remarkable 
agreement of practice with theory has naturally 
led to the almost unnersal adoption of the 
hypothesis 

The hypothesis also provides for a greater 
number of isomendes m the cose of compounds 
of the ethylenio type than is indicated if the 
space relationship of the radicles be omitted 
from consideration , if a compound of the form 
RjRjC CRjR, be represented by two tetrahedra 
joined so as to have one edge in common, it 
will be found tha^ only one such hgure can be 
constructed, if either the four radicles are iden 
tical, or if only R, differs from R^ or B, from R, , 
but i! B, 18 different from R^, and H, is also 
different frim R„ although R, and R„R 2 and R,, 
are identical, tivosuch figures may bo constructed 
—this IS more readily rendered obvious by the 
adoption of the simpler plan of wnting the 
symbols of the radicles attached to the two 
doubly linked carbon atoms on either side of a 
line representing the plane of their conjunction 

Thus the symbols ^ ^ and ^ represent modifi- 
cations in which in the one case the two similar 
radicles are situated symmetrically with refer- 
ence to a plane at right angles to the axis of 
the system, and in the other are symmetncally 
situated with reference to the axis of the system , 
•uoh modifications may therefore be termed, as 
Wislioenus has suggested, th^ioMS and aanally 
symmetric modifications. The isomensm of 
BUkleio and Imnario acids is regarded by Van't 
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Hoff as dependent on such a difference in struc- 
ture 

Such a stereometric mode of formulation does 
not afford an increased number of expressions 
for acetylenic derivatives, the same is true of 
ben'^enoid compounds if Eekul^’s symbol be 
adopted {cf Marsh, P M Nov 1888, p 426) It 
may be noted, however, that the asymmetne 
carbon atom hypothesis is applicable to the ex- 
planation of the optical activity manifested by 
a variety of closed chain compounds, such as 
quercitol and qnimc acid, which are derivatives 
of hexamethylene, and conine and its homo- 
lognes, which are derivatives of piperidine 

Although the Van’t Hoff Le Bel hypothesis 
has been very generally accepted as affording a 
sufficient explanation of a very large number of 
cases of isomerism difficult to account for m 
accordance with the existing canons of behef. 
It 18 as yet by no means certain that it can be 
always so regarded , m many cases the difference 
between isomendes is so great that it is some- 
what difficult to believe that it depends on so 
comparatively simple a difference in structure 
as the presence of one or more asymmetric car- 
bon atoms would involve The two isomeno 
tartaric acids are the ventable image the one of 
the other, but this is rarely the case thus 
hydrobenzom differs very considerably from iso- 
hydrobenzoin, as do also mannitol and dulcitol, 
and to a still greater extent the acids, saccharic 
and mucic, formed from these latter, in all 
these cases the isomerism is assumed to depend 
on mere geometrical diffciences In the case of 
raesotartanc acid, the intra-molecular neutralisa- 
tion of one asymmetne carbon atom by the other 
' already produces a marked effect, as evidenced 
by the difference in properties of this acid in 
companson with either of the active modifica- 
tions It may be, therefore, that in the case of 
mannitol and dulcitol, and the acids formed by 
their oxidation, the accumulated effect of the 
several asymmetric carbon atoms is much greater 
than in the case of tartaric acid, and hence the 
greater difference in properties ^tween the iso- 
mendes \ery little alteration is involved in 
the formation of racemic acid, and, as above 
pointed out, this substance appeals to be a mere 
; * physical ’ allotrope, hardly a polymende, of its 
active constituents , in certain cases the forma- 
tion of the * racemic form’ is attended with a 
considerable alteration in properties— in the case 
of leucine and of camphoric acid, for example, 
their racemio forms being much less soluble and 
' of higher melting points than their optically 
^ active constituents In these cases there would 
seem to be a more intimate umon than m the 
case of racemio acid , the marked difference be- 
tween sacchano and muoic acid may be due to 
some such cause as this But the isomensm of 
the h)drobenzoins is more difficult to explam, 
assuming that they are both compounds of the 
formula(O.ByfHO)HCCCHfOH)(0^,) Includ- 
ing a racemio form, four modifications of such a 
oompoimd appear possible, two of which should 
be optically active Neither compound is optioaUy 
active, and, judging from Zincke s observations, 
it does not appear probable that, if the one be 
tne meso or mactive modification corresponding 
to mesotartano acid, the other is the racemio 
fonn. The assumption that the one, perhapo 
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isobydrobenzoin, contamf the two hydroxyl- 
groups attached to the one carbon c atom, thus 
OgH 5 .H,C G(OH), OgH^, would satisfactorily ac- 
count for its behaviour, but has hitherto been 
rejected as improbable owing to the general behof 
that compounds of such a character are e'^ces 
eively unstable But it may be that the presence 
of the negative phenyl groups confers stability 
in such a case, mucli as in the case of chloral by 
drate , and it is well to remember that in not a 
few mstances of late years proof has been given 
of the mcorrectness of views based on general 
considerations, as in the case of phthaho chlor 
ide, for example, and the hydroxaniic acids 

Still greater difficulties occur in accepting the 
conclusion that the Van’t Hoff hypothesis affords 
an explanation of the isomerism of unsaturated 
compounds such as maleic and fumario aoids, 
which, according to this view, are respectively 
the plane symmetric and axially symmetric 
isomendes of the formula 

HO COOH HOOC CH 

II and II 

HC COOH HC COOH 

Malelo aoid Fumario acid. 

It IS well known how great are the differences 
between these two acids, both in physical pro 
parties and in general chemical behaviour, and 
that maleic acid alone yields a corresponding 
anhydride, fumario acid being converted into the 
same anhydride when dehydrated Ostwald also 
has shown that the electrical conductivity of 
their solutions is such as to indicate that maleic 
acid IS a weak acid akin to selenious and phos 
phorous acids, whereas fumario acid is a well- 
marked dibasic acid {J pr 32, 362) Maleic 
acid has also a considerably greater heat of com- 
bustion than fumaric acid (Thomsen, J pr 40, 
202) Boser has suggested that, whereas fumanc 
acid IS a normal di carboxylic acid, maleic acid 
is to be represented by the formula 
HC CO 
« >0 
HC C(OH), 

This formula would afford a satisfactory ex 
planation of the great differences observed be 
tween the two acids, and it has been strongly 
advocated by Anschdtz {A 254, 168) No valid 
argument has yet been advanced which would 
prevent its adoption 

It may here be pointed out that no attention 
IS paid in applying the Yan’t Hoff hypothesis to 
unsaturated compounds to the peculiarities which 
are mamfest m such compounds, and which ap 
parently must be attributed to the presence of 
unsaturated carbon atoms , a ‘ double or ethylenic 
bond ’ is represented as the precise equivalent of 
two single bonds, and a ‘treble or acetylenic 
bond * as the equivalent of three single bonds, 
which IS certainly not in accordance with facts, 
and especially with Thomsen’s observations on 
the heats of combustion of unsaturated com- 
pounds 

*Wi8hcenus has not only accepted the Yan’t 
Hoff Le Bel hypothesis in its entirety, but has 
m the most mgenious manner possible extenhed 
its apph cation; and has endeavoured both to 
elucidate the structure of geometrically isomerm 
unsaturated compounds, and to explain the * is^ 
meno changes ’ which such compounds frequently 
oibibit (Abhavdlungen dir math* phy$. Oleum 


dir hlSnig Bdchsuchen 0$$ dir WmiMohaftin, 
Band xiv Leipzig, 1887). 

In the case of maleic and fumaric acid— 
assummg that these are stereometric isomendes — 
as pointed out onginally by Yan’t Hoff, the for- 
HOOO CH 

mula II may without hesitation be 

HC COOH 

assigned to the latter, es it is incapable of form 
mg an anhydride, whereas maleic acid, being 
easily convertible into the anhydride, is repre 
HC COOH 

seated by the formula '| , in the case 

HC COOH 

of crotonic and isocrotonic acids however, it is 
more difficult to fin^’ criteria on which to base a 
choice between the formulffi 

HC CH, CH, CH 

II and 11 , 

HC COOH HC COOH 

and similarly in other cases Wislicenus con 
siders that if a compound of the form 
consisting of the two systems 
B,B,C==, and =CB,B^, be denvable from a cor 
responding acetylenic compound, its constitu 
tion can at once be inferred from the fact that 
when one pair of bonds between the carbon 
atoms in the acetylenic compound is severed, as 
the two atoms are still united by double bonds, 
no rotation of the systems can take place , con- 
sequently the added radicles both occupy posi 
tions on one side of the common axis of the 
systems Thus the tolane dichlonde melting at 
143°, obtained by chlorinating tolane, is neces 
sanly ihQ plane symmetric modification 
C,H, C C.H, CCl 

III ^ Cl, - II 

C,H, 0 C,H, CCl 

The isomende of lower melting point (63°) must 
therefore be regarded as the axially symmetno 
O.H, CCl 

compound |{ In principle thib 

CIC 0„H, 

method appears perfectly sound, but it is based 
on an assumption with reference to the manner in 
which the carbon atoms in ethylenic and aoet>l 
enic compounds are united, which, as previously 
pointed out, is perhaps open to question , it also 
mvolves the conclusion that the radicles attached 
to the carbon atoms are incapable of changing 
their positions, which is also by no means a safe 
assumption, bearing in mind the extreme readi 
ness with which ‘ isomeric changes ’ ^ccur 

A method of more universal application, but 
involving much more complex considerations, is 
the following In saturated compounds in which 
the carbon atoms are united by single affinities, 
one carbon system must be capable of rotating 
about another, moreover, it is to be assumed 
that the atoms in a molecule— even those which 
are not directly connected— ex<>rcise an influence 
on each other, and will therefore tend to condi 
tion such rotation so that radicles which have 
the greatest affinity are brought into the closest 
proximity possible Thus, on converting ethyl 
ene into its chlonde, in the first instance the 
change would take place m accordance with the 
following scheme 

OHH OHHOl 

IlHH 
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But, in oonseqnenoe of thi^ inperior affinity of 
hydrogen for chlorine, such a system wonld^ 
unstable, rotation would set m, and the more 
CHHCl 

liable system I would result. 

CCIHH 

To take another case, that of the conversion 
of tolane tetrachloride into dlohlonde by reduc 
tion, this compound m\y present three con 
figurations, viz 

gc,H,cici <?o,H,cici gc,HjCici 

CC«H,CIC1 CClClO.Hj CClC^HsCl 
It would probably chiefly consist, especially %t 
low temperatures, of the second and third modi- 
fications, as the dissimilar radicles are most 
proximately siiuated in these , and as these two 
modifications would both fi&rnish the axially 
symmetric dichlc/nde on reduction, it is to be 
8uppop«‘d that the chief product of reduction 
will be this dichloride, actually that melting 
at 6d^ IS chiefiy obtained (Blank, A 248, 1), 
and it 18 , therefore, to be supposed that this 
raodifacation is axially symmetric— a conclusion 
which harrr^onises with that previously arrived 
at To this it may be objected that our know 
ledge of the relative afhnitics of the radicles 
within a compound is purely hypothetical , and 
that it IS by no means certain that dissimilar 
radicles would in all cases tend to influence and 
attract each other more than would similar ra ’ 
dicles Thomsen’s observations on the heats of 
combustion of chlorine compounds, in fact, would 
appear to favour an opposite conclusion But a 
more important argument is to be found m the 
fact that in cases in which the constitution may 
fairly be regarded as established, the relation is 
of the obverse order to that required if the con 
tention of islicenus be concct thus, the svni 
mttnc or para didenvative of ben7ene always 
has the highest melting point , the same appears 
to be true of the symmetric tn and tetra-dcri 
vativis, and, in the case of naphthalene, the 
axially symmetric isomeride is alwa>8 that of 
highest melting point {cf C S Ptoc 1888 93) 

Another ucc which Wishcenus has made of the 
argument here criticised ma> now be mentioned 


schutz, its conversion Into fumano acid by acids 
IS easily understood 

Victor Meyer’s researches have led him to 
carry speculation even farther On submitting 
benzil to the action of hydroxylamine, Meyer and 
Goldschmidt obtamed an a dihydroxime which 
they 'found was converted into a more stable 3- 
iBomende by heating with alcohol to about 180®, 
a careful investigation of these compounds was 
subsequently made by Meyer and Auwers, but 
they were unable to discover any substantial 
difference m their chemical behaviour, and they 
came to the conclusion that both most be re> 
garded as compounds of one and the same formula 
CJi, C(N OH) C(N OH) C.H* As the existence 
of two such compounds was incompatible with 
the assumption that carbon atoms united by 
J single affinities are free to rotate, Meyer and 
! Biecke (B» 21, 946) have put forward an hypo* 

' thesis as to the nature of the carbon atom itself 
I which serves to account for two kinds of umon 
by single aflinities, one in which rotation is im- 
possible, the other m which it can freely take 
place Having regard, however, to the readi- 
ness with which ‘ ibomeric change * takes place, 
and to the extremely imperfect state of our know- 
ledge of the exact manner in which polyad ele 
ments are held m association, there cannot be 
any doubt that it is premature to conclude that 
the benzil dihydroximes are necessarily struc- 
I turally identical , the study of chemical inter- 
changes IS after all but an approximate and 
fallible mode of determining structure 

Hantzsch and Werner {Ber 23, 11) have quite 
recently proposed to extend the Van’t Hoff con- 
ception to the nitrogen atom itself They sup- 
pose that in some nitrogen compounds the three 
' aflimtus of the nitrogen atom are directed 
tow ards three of the solid angles of an irregular 
' tetrahedron, and that the mtiogen atom itself is 
, located at the fourth In the case of compounds 
j of the fomiCXY NZ, winch are comparable with 
carbon compounds of the form CXY GHZ, it is 
! conceivable that the Z radicle may alter its 
I position in space relatively to the radicles X 
and Y and thus give rise to isomerides 


It IS a well known fact that maleic acid is verv 
readily converted into fumano by the action of 
acids Wisliccnus supposes that when this con 
version is efftited foi example, by bromhjdno 
acid, the double bond becomes severed, bromo- 
euccinic at id being formed 

HOCOOH HCUCOOH 

HC COOH COOH 

but rotation setting in, the radicles are brought 
mto their preferential positions, viz 

«k;ooh* 

the water present, this modiflcation becomes de 
pnved of hydrogen bromide, fumano acid natu- 
rally results Alt<iough m the highest degree in- 
genious, this conception unfortunately does not 
appear to be in accordance with the facts, for, as 
Aniohiitz points out {/>* 254, 168), the con- 
version takes place under conditions under which 
the succinic derivative is stable, and there is no 
reason therefore to suppose that such* a com- 
pound is formed at any stage of the obnversion 
of maleic into fumaric acid , if maleio acid be 
formulated in the manner advocated by An- 


Victor Me} er ( B 23,667) has, however, pomted 
out that the mows of Hantzsch and Werner are 
m many respects in conflict with the expen 
mental evidence This memoir is a noteworthy 
contribution to the discussion of a number of 
the more obscure ca-ses of isomerism (The two 
papers here referred to hav e been published smoe 
this article was in type ) 

It is here the place to refer to the numerous 
di8Cu<^sions which have taken place during late 
years in cases in which one set of interactions 
of a compmmd appear to be in accordance with 
one formula, while another set favour a different 
Wt closely related formula, which have led, in 
fact, to the recognition of labile or pseudo-forms 
capable of passing spontaneously into stable 
forms For example, it has long been a ques- 
tion whether ethyhe acetoacetate is to be repre- 
sei^ted as CH, CO CH, CO^t or by the formula 
CH, CrOH) CH CO^t A disciwsion of such 
oases nas been given by Lear (B 18, 648 , 19, 
380), who proposes to term such isomendea 
tautomeric. But, as he practically himself 
admits, the use of such a tern savours of tauto* 
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logy. V. Meyer lubsequently brought forward 
a suggestion of Jacobson’s to substitute des- 
motr^w for tautomeno Hantzsoh and Herr- 
mann {B 20, 2801), while using the term tauto- 
mensm when speal^g of compounds capable of 
passmg from the one type into the other, pro- 
posed to limit the term desmotropic to each of 
the states As the phenomena in question are 
the outcome of mobility and not of fixity, the 
new term also appears to be particularly ill 
chosen, and bearmg m mind the intention of 
Berzelius m mtroducmg the term metameric (see 
p 81), it would appear that this old term is a 
peculiarly appropriate one to use in such cases 
Laar suggests that a compound which is capa 
ble of an ‘ alternative ’ behaviour actually has 
an alternating structure, the mtra-molecular 
condition being such that the structure is of one 
kmd at one moment and different at another 
But, as Hantzsoh and Herrmann remark, it is 
scarcely necessary to make such an assumption 
Ethylic succmylosucomate and its derivatives 
mai^est the peculianty in question in a high 
degree, acting sometimes as quinonic compounds 
and sometimes as quinols, in modes such as 
correspond to the presence of one or other of the 
two forms CO CH(00;Et) and C(OH) C(CO^t) 
As a rule only one of the forms is stable, the 
other being developed in the course of the 
change , thus phloroglucol appears to be a true 
tnhydroxylbenzene, t e a phenol, but frequently 
it affords derivatives of * triketohexamethylene,* 
which may with propriety be termed phloroglu- 
oonc Thus 

CH, 

00^ X) 

OH I I 

H,0 CH, 

Phloroglucol Phloroglucone 

It 18 not improbable that in those cases m which 
the several forms can be obtained in a definite 
crystalline form, the necessary stability is con- 
ferred by union of the fundamental molecules 
amongst themselves The formation of such 
molecular complexes is rendered probable by a 
large number of observations , one of the most 
sinking is that recently brought forward by 
Perkin m the case of orthomethoxybonzalde 
hyde OH5O 0«H< COH {G J Trans 1889 549), 
which IS capable of existing in two solid modi 
fications, one unstable melting at 3°, the other 
stable and melting at 35 5^ A list of similar 
oases of what is sometimes termed physical uo- 
menstn is quoted by Perkin 

Having thug bnefly touched on the numerous 
problems which the study of the different kinds 
of allotropism presents, it appears desirable finally 
to re-direct attention to the terminology of the 
subject. 

The term allotropio, as already pointed out, 
has^a perfectly general meaning and is there- 
fore applicable to the phenomena generally, and 
may b& used m all cases m which the nature of 
the relationship is obscure 

According to our modem conceptions, truly 
isomenc substances — substances composed of 
equal parts — are equi-molecular compounds con- 
taming identical rodides arranged m relatively 


Kin. 

Ho(^OH 


different modes, and on the principle of calling a 
spade a spade, beanng in mind that it was ob- 
viously the intention of Berzehus to limit the 
scope of the expression, the term isomenc should 
be used only with reference to such compounds 
The space relationship of the radicles bemg the 
determming cause of isomerism, although it is 
not always lequisite in order that it may become 
apparent to express th( ir relationship according 
to stereometric canon it is scarcely necessary 
to make any principal distincti^'n between oases, 
such, for example, as occur among benzene de- 
ri'^atives and between the tartaiic acids, but 
if it be thought desirable to call attention in 
some way to the finer isomerism which obtains 
in oases such as the latter, the teim eikoisomer^ 
ism, from a luceness or image, may be sug- 
gested as not inappropriate 

Typically different allotropes belonpmg to 
different classes of compounds might well be 
termed heteromertc, metameric being reserved 
for those heteromerio allotropes which change 
their type with exceptional facility in the 
course of chemical interchanges , but if the 
use of the term in this restricted sense be ob- 
jected to, such allotropes might advantageously 
be spoken of as tsodynamic Allotropes belong 
mg to the same class but consisting of different 
radicles— the butylio alcohols, for example — 
might be te med isonomic It appears unneces- 
sary to specially distinguish the physical iso 
merism manifest in the occurrence of several 
crystalline forms of different melting point The 
phenomena of pleomorphism generally, as well 
as those involved in change of state from solid 
to liquid and gas, and the existence of allo- 
tropio forms both of the metallio and non- 
metallic elements, are now being more and more 
generally attributed to changes in molecular 
complexity , and if this be the case, such alio 
tropes mostly partake of the nature of polymeric 
allotropes H E A. 

ISOMOBPHISM (7<ror, equal to , fioptpi), form) 
In the year 1819 Mitscherlich (A Ch [2] 14 
172) discovered that certain xtsenates and 
phosphates of analogous constitution crystalhsed 
in the same form, subsequent investigation 
{A Ch [2] 19, 350, 24, 2b4, 365) led to the 
general conclusion that substances of analogous 
chemical constitution possess the same or nearly 
the same crystalline forms, and will under suit- 
able conditions crystallise together in all propor- 
tions to form homogeneous mixed crystals, 
such substances are termed isomorphous In 
spite of numerous attempts to widen or other- 
wise modify it, this definition has lasted to the 
present time Owmg, however, to recent re- 
searches, especially those of Groth, it will be 
best not to treat isomorphism as an isolated 
phenomenon, but as a part of that branch of 
physical chemistry which studies the relations 
between the chemical compos tion and crystal 
line form of bodies, and which from a knowledge 
of the constitution and chemical properties of a 
substance seeks to pred ct its system, form, and 
crystallographic constants We are still very 
far mdeed from domg anything approaching to 
this, for, although attempts have not been want 
mg— ti Sdhranf (Physikaltsohe Mtnera2o^,1668 
bd 2, 166 , J? i: 9, 265) and Barlow (0 N 58, 
8, 16) - small snocess has so far attended them, 
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and at present crystal form cannot be deduced 
from a knowledge of chemical constitution and 
properties alone , if, however, we find that in a 
given case certain atoms arranged m a certam 
deflmte way are accompanied by a certain 
definite form, we may argue that similar atoms 
similarly arranged will be accompanied by a 
similar form This hypothesis is found to be 
tme, and its verification aas resulted in the dis 
covery of relations between the forms of sub- 
stances more ox less chemically allied These 
relations may be conveniently discussed under 
the three following hee^ls — 

I The same chemical substance possesses i 
two or more toxmA— Polymorphism 

n Bodies more or lees closely related 
chemically have more or less analogous forms— 
Morphotropy^ includmg Isomorphism 

nr Bodies not chemically related possess 
the same form —Isogonism 

Full references, especially for the early history of 
the subject, will be found in the artit le JtomorpMe by 
Arsnmi, In Fehlings HandwSrterimch der Chemie^ 1878 
▼ol I, for i^ore recent work F<x:k*s Btnleitung die 
Chemisdhe CrifstaUoQraphif, Lcipxig 1888, may be consulted , 
while full lists of substances considered Ibomorphons hare 
been giren by Topaod, Tidtkrift for Pktftik og Cherniy 8, 

5 193, 321 , 9, 226 summarised by Arxruni abore For 
the use of isomorphism In determining atomic weights 
r Atomic akd MouEcirLiLE wBiaem, vol. L p 336 

PoLTMORpnisic Hauy belie vet, that every 
substance possessed its own characteristic form, 
and, m spite of numerous observations tending 
to establish the chemical identity of calcite and 
arragonite {v De Lisle, Klapproth, Thenard, 
and Stromeyer), refused to admit that the same 
substance could yield two distinct kinds of crys 
tals In the course of the work on the arsenates 
and phosphates which led him to announce that 
two different chemical compounds could possess 
the same or nearly the same crystaUine form, 
Mitsoherhch found that NaHjPOi HjO gave, ac 
cording to the conditions, two kinds of crystals, 
while his discovery in 1823 {A Gh [2] 24 2G4) 
that sulphur crystallised both in rhombic and 
obhque formb readily convertible the one into 
the other by chanr'' of temperature alone, esta i 
blished conclusively tnat the same substance | 
could exist in two different forms, to express 
those phenomena Mitscberhch proposed the 
term dimorphism, and in 1828 recognised the 
possibility of trtviorphtsm. The existence of 
several modifications of the same substance may 
be generally expressed by the terms polymer 
phxsm or heteromorphxsm At the present time 
these terms are usually applied to compounds 
only, polymorphism, when exhibited by element*?, 
bemg termed allotropy {q v , vol i p 128) 
The change of one dimorphous modification into 
another has been especially studied by Lehmann, 
and all known cases have been collected and dis 
cussed by him m his Molekularphysik, 2 vols 
Leipzig, 1888 (voL i pp 119-219, vol u pp 
898-416) 

Mobphotropt From the time of Mitscher- 
Uoh onwards the rap^d growth of organic 
chemistry provided a large number of new sub 
stances for crystallographic examination, and 
as the existence of many cases of isomorphism 
among inorganic substances had been esta 
blish^, numerous attempts were made to intro- 
duce the tame conception mto organic chemistry 


In general, however, these efforts were fruitless, 
and the researches merely resulted m the intro- 
duction of new terms and m several attempts at 
widening Mitscherlioh’s definition 

Thus Laurent, who mvestigated the halogen 
substitution and addition produotsof naphthalene 
and salts of the fatty acids, concluded that 
identity of system is not necessary for isomor- 
phism Nickl^s and De la Provostaye collected 
cases of analogous angles and introduced new 
terms, such as hemi isomorphism, isomero- 
morphism, and hemimorphism, to express those 
cases in which crystals of two substances had 
each a zone with nearly similar angles (v 
papers by these authors, C R 11, 15, 20, 23, 26, 
27, 29) Pasteur again (C B 26, 535) found 
analogies between the tartrates, while other 
workers m the same direction were Rammela- 
I berg, Mangnac, Delafosse, Sella, and Hjortdahl 
(J pr 94, 286) Owing to the paucity of results, 
such researches lost favour till Groth, m 1871 
P 141, 131 , B 3, 449), attacked the subject 
rom a new point of view, and set himself to 
j investigate the changes in crystal form which 
> take place when one or more of the hydrogen 
' atoms of an orgamo molecule, such as benzene, 
are substituted by other atoms or groups The 
< relations observed between the form of the 
parent substance and the form of the substi- 
tuted body Groth terms morphotropic relations, 
while he attributes the actual change of form 
produced by substitution to the morphotropic 
force of the elementary atom or group Benz- 
ene, which crystallises in rhombic pyramids, 
was the first substance examined by Groth , he 
compared its form wuth the forms of as many as 
possible of its hydroxy-, nitro , amido , and 
haloid, substitution products, and his researches 
have led to the following general statement. 
The less the chemical character of the com- 
bmation is changed by substitution the less is 
also the change of crystal form, which depends 

1 On the specific morphotropic properties 
of the substitutmg atom or group , 

2 On the chemical nature and crystalline 
system of the body in which substitution occurs , 

3 On the relative positions of the substituting 
atoms or groups m the molecule 

I 1 Morphotropic properties of atoms 
and groups 

{a ) The metals Potassium and ammomum, 
when subsututed for H, only change one axis, 
thus — 

a h e 

Picric acid rhombic 0 937 1 0 974 

Potassium picrate „ 0 942 1 1 352 

\s a rule, all the alkah metals produce the same 
I effect 

! (6 ) Substitution of OH for H in benzene 

denvatives only alters the crystalhne form 
shghtly, and in rhombic substances the ratios of 
two of the axes remain unaltered, and only the 
third axis is materially affected 

NO, and NH, behave much like OH 

a b e 

Benzene • • rhombic 0 891 1 0 799 

Besorom • • h 0 1 ® 

Nitrophenol 1 2 „ 0 878 1 0 600T 

Dinitrophenol 12 4 n 0 933 1 0 758 

^ Tnnitrophenol 12 4 6 m 0 987 1 0^4 
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(o ) 01, Br, and 1 act more energetically, but 
less regularly, than NO, The angles of one 
zone, however, remain liRe those of the parent 
substance, while the system is generally altered 
to one of lower symmetry 
Benzene rhombic 110 lIO == 96° 30' 

Dichlorobenzene oblique „ „ 98° 40' 

Tetrachlorobenzene „ „ „ 96° 17' 

(d) The influence of the OH, group is 
extremely variable, depending very much on 
the nature of the substance into which it 
enters Among the substituted ammonias it is 
often without influence , thus, 2NH4CI PtCl^, 
2NH(CH,),C1 PtCl„ 2N(CH3)*C1 PtCl„ all crvs 
tallise in the cubic system 

2 Influence of the nature of the 
parent substance When the parent sub 
stance belongs to the cubic system, substitution 
has either no influence on the form, or else 
causes change to a system of lower symmetry 
In other systems the axial ratios may alone alter, 
or the system itself may be changed, according 
to the morphotropic force of the substituting 
element or group If the hydrogen atoms of like 
functions are replaced singly the system fre 
quently at first changes to one of lower symmetry, 
but when the substitution is complete returns to 
the symmetry of the parent substance The 
methyl substitution compounds of 2NH4OI PtCIj 
illustrate this well — 

2NH,C1 PtCl^ Cubic 

2NH3(CH3)C1 PtCL Rhombohedral 

2NH,(CH3),C1 PtCl, Rhombic 
2NH(CH3),C1 PtCl^ Cubic 

2N(CH3),C1 PtCl4 Cubic 

As an illustration of the influence of the che- 
mical nature of the parent substance, we may 
quote the observation of Hintze that, contrary 
to the general rule, the substitution of the 
paraflinoid H m (C„H5)3CH by (OH) or Br raises 
the symmetry, instead of lowering it 

3 Influence of position —The relative 
position of the substituting atoms in the mole 
cule has a very great influence on the form of 
the crystal , but we are very far from being able 
to connect form and constitution 

As a rule the crystals of isomerides exhibit 
very few analogies, and in many cases none at all 
In the benzene series, however, a few relations 
have been observed, though even here they are 
rare, and often more readily detected by a com 
panson of the isomerides with the parent sub 
stance than directly with each other Thus a 
comparison of the angles given by Bode wig (P 
158, 232) for the three dinitrobenzenes shows 
that certain analogies do exist, although the 
compounds do not crystallise in the same system, 
while meta C3H,(N02)2 is related to benzene itself, 
as IS shown m the following table — 
a b c 

C,H, rhombic 0 891 1 0 799 

0 C,H^(NO,), oblique 0 6113 1 0 578S 8 m 67‘’ 53' 
m C,H,(NO,), rhombic 0 9430 1 0 6384 
p 0,H*(NO.), oblique 2-0883 1 1-0432 /3 = 87° 42' 

The above examples suflice to show vjry 
clearly that l^e great mfluence exercised by 
position renders the discovery of the morpho 
trimio pro^rties of an element or group yefy 
difficult ^UB we have stated above that the 
•Dtry of themtro- group into benzene leaves the 


syr^.em and axial ratio a b unaltered, while the c 
axis IS more or less changed This statement 
we found held good for o 03H4(N0,)0H, 
0,H3(NO,),OHa 2 4), 03H2(N0,)30H(1 2 4 6), 

and m OaH4(NO,), As soon, however, as we be- 
come acquainted with o and p GgH^^NO,), the 
generality of our statement disappears, and the 
exact morphotropic value of the NO^ group re- 
mains still undetermined Although we are not 
in a position to deduce form from a knowledge 
of constitution alone, we ma> often from the 
chemical analogy of two substances, the form 
of one of which is known , draw conclusions as to 
the form of the other , or, vice versd, knowing the 
form of two substances, and the constitution of 
one of them, we may draw conclusions as to the 
constitution of the other Tins method has been 
chiefly employed in inorganic chemistry, but 
Fnedlander {Z K 168) has made use ^^f it in 
order to throw light on the constitution of the tri 
nitrobenzene got by nitrating m C„H,(N02)2 The 
trinitrobenzene made in this way may be either 
of three theoretically possible ones It crystal 
lises, however, in the rhombic system, and has 
the axial ratios 0 954 1 0 733, and agrees ac 
cordingly with m 0«H4(N02)^ On the other 
hand it shows httle or no analogy to the forms 
of o or p C3H4(N02)2, and it is therefore probable 
that this substance is symmetrical trinitrobenzene 
13 5 A Comparison of its form with that of 
picno acid C«H4(N02)sOH(l 3 5 6), rhombic 
0 937 1 0 974, confirms this view 

IsoMORPHOTROpy and Isomorphism When 
the products obtained by replacing the hydrogen 
atoms of the parent substance by two closely 
allied atoms or groups are compared together 
they are often found to crystallise in identical 
or nearly identical forms , such products are 
isomorphous, while the substituting atoms or 
groups are said to possess the same morphotropic 
force, or to be isomorphotropic Thus, K and 
NH, are isomorphotropic, and replace the H of 
acids to give isomorphous salts 

The term morphotropy was first applied to 
cases in which an atom of H w&s substituted, 
but the conception may very conveniently be 
extended to include all cases of substitution 
whatever , thus, KBr may be regarded as derived 
from KCl by substituting Cl by Br, and since KCl 
and KBr both crystallise in the same system and 
possess very similar physical characters, they 
are isomorphous, while Cl and Br are isomor 
photropic The greater the analog’ “S between 
the substituting atoms the greater is the corre 
spondence between the forms of their compounds, 
t e the more closely isomorphous are they , but 
because two elements are isomorphotropic when 
in combination with one set of atoms or groups 
it does not necessarily follow that they are 
always isomorphotropic, for the morphotropic 
force of any atom is largely conditioned by the 
compounds in which it finds itself Again, 
Kopp (P 53, 446) has pointed out that although 
it IS often true that two isomorphous substances 
combine with a third to form two isomorphous 
compounds (Schrdder), we cannot, as has been 
too frequently done, deduce the isomorphism of 
elemems from the isomorphism of their com- 
pounds, there are few elements which cannot by 
such a mode of reasoning be made isomorphous 
Elements are only truly isomorphous when ttiey 
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actually crystallise m the same forms , if they 
merely combine with another element or group to 
form isomorphous compounds they may be spoken 
of as isomorphotropic in that particular class of 
compounds As we have seen, the conception 
of morphotropy includes that of isomorphism 
Now, ever since the latter term was introduced, 
great difficulties have been felt in defining it, 
and m finding tests whic»i might authoritatively 
decide in any given case whether two substances 
were isomorphous or not Mitscherlich’s defini 
tion 18 vague, for we at once ask, What consti 
tutes chemical analogy % And again. How widdly 
may the angles of two substances differ and the ' 
substances still be considered isomorphous? 
The truth seems to be tho4 no hard and fast 
line can be drt^vn bet«.veen those substances j 
which are so closely related morphotropically as 
to bo Considered undoubtedly isomorphous, and 
those slightly less closely related whose isomor 
phism 13 doubtful , while we may pass by im 
perceptible stages fiom truly isomorphous bodies 
to others to which, although they still exhibit 
relations, tins term is as evidently inapplicable 
Although It seems impossible in the pie'^ent 
state of our knowledge to give a definition which 
shall distinctly mark off isomorphous bodies from 
those which are merely closely related morpho- 
tropicall}, this is not in practice attended with 
any very great inconvenience, for the difficulty 
is chiell> one of nomenclature, most cases of 
isomorphism are at once recognised as such, and 
it 18 only in comparatively few instances that we 
must hesitate 

In doubtful cases much assistance may often 
be obtained by a comparison of the other pro 
pertics of the two substances Besides gieat 
similaritv of form, agreement in several other j 
physical properties has been thought necessary 
before two substances could be considered iso I 
morphous , and we must now notice in detail ’ 
the more important of these properties, pointing 
out the weight which has been attached to each 
as a test of isomorphism 

Physical pioperties of isomorphous 
substances 

(a) Oeovutneal propci tu^ As the name 
itself implies, near equality of external form is 
the first and most essential londition for iso 
morphism Absolute geomctiical isomorphism, 
however, does not exist except in the case of sub 
stances crystallising in the cubic system , in all 
otlier systJins small differences of angle occur a 
fact first noticed by \\ ollaston These differences 
are seldom equally distributed , m rhombic 
oblique and triclinio ciystals the anomalies are 
often confined to one zone, another zone pei 
pcndicular to the first having the same angles 
in both cases Here a difficulty meets us, for 
we ask. How great may these differences become 
and the substances still remain isomorphous ? 
Unfortunately no definite answer to this ques- 
tion IS possible , some authors have admitted 
much wider differences t|ian others, while others 
still have gone so far as to admit that the 
boundaries of the systems may be overstepped 
It IS perhaps best to restrict the term isomor- 
phous to substances crystallising in*tne same 
system with nearly the same angles It is to 
be noted that thou^ all substances orystaUiBing 
in the onbio system have exactly the same angles 


they are not necessarily isomorphous , to be so 
they must Jbe either both holohedral or must 
both possess the same kind of hemihednsm, and 
must also agree in other properties, such as 
cleavage and power of forming mixed crystals 

{h ) Cleavage Isomorphous bodies possess 
as a rule the same cleavages variations m the 
relative perfection of such cleavages are, how 
ever, possible This property is especially use- 
ful in assisting us to detect isomorphism m the 
cubic system 

(c ) Thermal conductivity Jannetaz (O B 
76, 1601) has shown that certain isomorphous 
substances have axes of maximum and 
minimum conductivity of like direction and 
magnitude 

{d) Coejfficient of expansion The data are 
not sufficient for general conclusions to be drawn, 
and no simple relations have been detected at 
present 

{e ) Etched figures Since these stand in a 
close relation to crystalline form, Baumhauer 
has sought to use them as a test of isomorphism 
He finds that isomorphous substances give, as a 
rule, the same sort of etched figures, but that 
they often differ in onentation 

(/) Optical properties These have been 
specially compared by Senarmont {A Ch [3] 33, 
391), Topsoe, and Christiansen (/I Ch [6] 1, 6) 
No general law has been established, but as a 
rule isomorphous bodies if uniaxial have the same 
sign of double refraction, and if biaxial have 
I the plane of the optic axes similarly oriented, 
j but biaxial crystals, oblique and trichnio ones 
especially, exhibit frequent exceptions Optical 
properties are, moreover, very sensitive to 
changes of temperature, which often do not in- 
fluence isomorphous substances to the same 
degree (Arzruni, Z K 1, Ibo) 

{g ) Specific volume The relations between 
chemical composition, S V , and crystalline 
form are of special importance, since several 
authors have considered near equality of S V 
an essential condition for isomorphism The 
first of the<^ was Kopp {A 36, 1, P 47, 133, 
52 243, 202 , 53, 440), his views may be briefly 
summanseil as follows (1) The condition for 
isomorphism is eijuality or near equality of S V 
The answei to the quebtion,how widely may the 
b \ ’b diffei and the sub'-tancos remain isomor 
phoub, IS given by the empiiical formula 

D = ~ X where v and i, are the S V ’s of the 

two substances If D = 0 the isomorphism is 
perfect, but if D is greater than 33 the sub 
stances are not isomorphous , thus the value of D 
for the two substances ZnCO,and CaCO,, whose 
S V ’s are 28 2 and 30 8 respectively, is 264 , 

I they are, therefore, isomorphous (2) Kopp has 
I also pointed out that the nearer are the axial 
I ratios of a senes of isomorphous bodies the 
I nearer are their S V ’s This statement, though 
criticised by Schrdder, appears to hold good,'and 
has received the support of Tschermak {S%tz W 
46* [2] 603) and Schrauf (P 134, 417) The for 
mer expresses the law as follov ^ * The senes 
pf crystal dimensions and specific volumes is in 
each group of isomorphous bodies of analc^us 
composition the same ’ As an illustration he 
gives the series of rhombohedral carbonates . 
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a d 

ZnCOj 1 0 807 ^2? 

MgCO, 1 0 812 27 9 

(MgFe)CO, 1 0 814 29 2 

FeCO, 1 0 819 30 2 

MnCO, 1 0 822 31 9 

CaCO^ 1 0 864 36 8 

Schroder (P 60, 663 , 96, 441, 662 , 106, 226 , 

107, 113) at first held views much resembling 
those of Kopp, but m his later papers he comes 
to the conclusion that the statements made 
above are erroneous, and expresses himself 
thus ‘The specific volumes of isomorphous 
compounds differ in general quite as mnoh from 
one another as the specific volumes of corre 
spending heteromorphous compounds* (Schro- 
der uses the term heteromorphous as opposed to 
isomorphous, it is now often considered synony- 
mous with polymorphous), and he believes that 
his results lead him to a new law, viz ‘ If two ele- 
ments or groups, a and b, enter into combina- 
tion with other elements or groups c, d, e, <fec , 
to form the compounds a o and b c, a n and b d, | Thus he finds that for the change of composition 
A b and b F, &o , belonging to the same type and difference of S V is greatest in the 

isomorphous by pairs, then the differences of cubic system, less in the oblique, still less in the 
the specific volumes of a c and b o, a d and b n, rhombic, and least in the tetragonal system 
A E and B E, are always equal ’ If, however, the jjj connexion with S V we may note that 
pairs of compounds are not isomorphous, or if I about maximum and minimum points of 
the isomorphous pairs belong to different types, , atomic olume curve (v Periodic l\\\) occur 

the differences are as a rule unequal Schrdder ductile metals crystallising in the cubic system, 
terms bodies of equal S V isostertc, and the , Na, Mg.Al, K, Fe, Co, Ni, Cu, Pd, Ag,Pt,Ir, 

equality of the differences of analogous pairs ' jjg, Pb 

parallelostensm Adoptmg this nomenclature, , Although isomorphism is usually accompanied 

the above law may be shortly expressed thus by similar values for the S V ’s, ^e cannot from 
‘Isomorphous analogous pairs of like type are the near equality of S V alone deduce the iso 
alsoparallelostenc ’ , « , 1 morphism of two substances, neither can we 

Tschermak {I c ) finds that, although Schr5- | ^t the present time attachmuch weight to Kopp’s 
der*B cnticism of Kopp is unfounded, his own empirical formula as a test of isomorphism , in 
results support Schroder’s law, which he enun I ^ general way, however, his results, in common 
ciates thus ‘ Among isomorphous bodies a like with those of Tschermak, Schroder, and Schrauf 
difference of composition corresponds to a like appear to hold good , owing, however, to the 

difference of specific volume ,’ thus the difference ' great discrepancies which exist between the 
about equal to 6 3 , relative densities of many of the commonest sub 

sv sv sv sv' stances as given by different obseirvers, we must 

NaBr 33 4 KBr 44 3 AgBr 31 8 AmBr 42 2 be cautious in accepting conolusions often rest 
NaCl 27 2 KOI 37 9 AgCl 26 0 AmGl 36 2 mg on doubtful data 


inroompounds of sixmlar constitution, and the 
crystal-system to which these compounds belong. 


Cubic S V 
Am^tClf 160 6 
K^tCl. 134 6 

160 

Am^rCl, 166 
Ey:ra, 138 3 

I77 

Tetragonal 
ArajCuCl4 2aq 137 
E3CUOI4 2aq 133 


Rhombic 
Am,S04 74 6 
K3SO4 ^ 

90 


Oblique S V. 
Am3Cu(S04)3 6aq 218 
K20 u(S 04)2 6aq 206 


Am2Mg(S04),6aq 209 
K 2 Mg(S 04 )j 6 aq m 

13 


Am 2 Fe(S 04 ) 2 . 6 aq 212 
K^e^804)j.6aq 197 

l6 


Am,Zn(S04)j 6aq 211 
K2Zn(S04)2 6aq 201 

To 


62 64 68 70 

Apparent exceptions to SchrSdor’s law are be- 
heved by Tschermak to be due to difference of 
constitution in the substances compared, and be 
illustrates this by the following table of differ- 
ence for the change of composition K to Am 
S V sv 

KOI 37 9 KBr 44 3 

AmOl 36 2 AmBr 42 2 

~27 "21 

SV sv 

KjPtCl, 134 6 K2SO4 65 6 

AmjPtCl, 160 6 Am2S04 74 6 

16 0 To 

We see from this table that substances of the 
type M'-PtClj cannot be directly compared w th 
^ose of the type M'«S04 or these again with 
M'O 

Tschermak has, moreover, endeavoured V' 
trace a connection between the varymg differ- 
ences shown by pairs of elements which occur 


Special properties of isomorphous 
substances 

(al Formation of layer crytals 
b) Formation of mixed crystals 
a ) Layer crystals These are made by 
growing a crystal of one substance in a solution 
of another 

Kopp {B 16, 1653) considers rcgulai growth 
under these circumstances the best test of iso 
morphism 

Thus a crystal of common alum when 
brought into a solution of chrome alum con 
tinues to increase regularly , again the sulphates 
of the type M"S04 7aq where M" = Zn, Mg, Fe, 
Co, Ni, grow in solutions of ono another 

In those cases where the forms of the two 
substances are the same the new particles have 
exactly the same one itation as those of the 
nucleus Klocke {Z K 2, 144) has, however, 
brought to light differences between the pheno 
mena cf growth m such oases, and m those 
where a crystal grows m its own solution 
Havmg produced etched figures on the faces of 
two potassium alum oxystads, he grew one in its 
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own solution, the other m a solution of airiuonia 
iron alum , lu the hrst case the etched figures 
were rapidly filled up from the bottom, in the 
second very much flattened octahedra of am- 
monia iron alum were developed at certain 
points on the crystal of common alum, and per 
fectly parallel to it, they then increased laterally, 
and covered up the etched figures, which re 
mained unaltered till the new layer reached 
them 

Although the power ot forming overgrowths 
seems to be a XAecessary consequence of iso- 
morphism, the property is not confined to iso- 
morphous substances alone, and from the perfect 
conformity of form and orientation exhibited by 
isomorphous substances, such as the alums, we 
may pass by imperceptible stages to cases of 
regular orientation among substances possessing 
but httle chemical analogy and crystallising in 
differei - systems Thus rutile TiOj, tetragonal, 
IS often found developed on the basal plane of 
haematite Fe^Oj, rhombohedral, in such a way that 
the c axis of the rutile hes in a plane of sym 
metry of the haematite 

A speciaUy mteresting and much discussed 
case of overgrovrth is that of calcite CaCO, rhom 
bohedral rr' = 74® 65' and NaNO, rhombohedral 
1 ^ = 73° 27' When a rhombohedron of CaCOj 
18 placed in a solution of NaNO, this substance 
18 deposited on the former m small rhombo 
hedra, whose morphological axis anu planes of 
symmetry are exactly parallel to those of the 
CaCOj, these rhombohedra grow till they meet, 
a pol> synthetic crystal being the result Kopp 
accordingly made a difference between growth 
in this case and the regular increase of alum 
crystals , in the light of Klocke’s work, and 
taking mto consideration the slight difference of 
the angles rr', such a distinction vanishes, and 
if the formation of overgrowths is a test of iso 
morphism, these two substances are certainly 
isomorphous, a view confirmed by the agree 
ment m their other physical characters , the dif 
ference in their chemical constitution leads us 
rather to regard them as an example of isogonism. 

Closely connected with the formation of 
layer crystals are Thomson’s researches on super 
saturated solutions (C J 1879 19b) , he has 
shown that supersaturated solutions of certain 
salts can readily be crystalhsed by the addition 
of crystals of isomorphous salts, while crystals 
of substances not possessmg the same form, or 
fragments of amorphous bodies, such as glass, 
have no influence Thus a supersaturated solu 
tion of MgS 04 7aq is at once crystalhsed by 
ZnSO^ 7aq, N 1 SO 4 7aq, and also by CoSO, 7aq 
and FeS 04 7aq, whose action, however, is less 
rapid , on the other hand, Na 2 S 04 lOaq, NaCl, 
and glass, are quite inactive Common alum 
can be crystalhsed by iron and chrome alums, 
while other cubic substances, such as NaCl, FeS„ 
and Fe, 04 , are inactive 

This appears bO be an excellent test of iso- 
morphism as far as it goes, but it unfortunately 
18 of very limited application 

Although at the pres^^nt time the formation 
of layer-crystals cannot be considered a conclu- 
sive proof of isomorphism, the success or failure 
of attempts to obtam them may help us to deter- 
mme whether two substances orystallismg m the 
oabio system are isomorphous or not. 


(A discussion of numerous cases of layer- 
crystallisation will be found in Lehmann’s MoU- 
kularjphystk.B^ 1 pp 393-407 , v also Wacker- 
nagel, KiUtners ArchiVt 6 , 293, and especially 
Kopp, B 12,901) 

( 6 ) Mixed crystals To obtam mixed crys- 
tals polutions of two substances are mixed, or m 
some cases the two substances are simply melted 
together, and then allowed to crystalhse , we 
thus obtam perfectly homogeneous crystals, 
which do not, however, contain their components 
m any fixed ratio 

As a rule only isomorphous substances yield 
mixed crystals, and their formation is usually 
considered the best critenon of isomorphism 
[Klein (C B 95, 781), Kopp (B 12,868, 17, 
1105), but V also Brugelmann (B 17, 2359), and 
especially Lehmann (Z c Bd 1 420, 456, 461) ] 

Numerous researches have been undertaken 
with a view to the elucidation of the constitution 
and mode of formation of mixed crystals, while 
other mvestigators have endeavoured to trace the 
connexion between their physical properties and 
those of their components 

Growth of mixed crystals Mixed crystals 
are most readily formed when the two substances 
have nearly equal solubility, and m this case 
Kammelsberg (P 91, 321) has found that the 
ratio of the two salts m the mixed crystal is about 
the same as in the solution, mix^ crystals of 
ZnS 04 7aq and MgS 04 afford a case m point, 
if, however, as more usually happens, the solu- 
bilities differ, the first crystals always contam most 
of the less soluble salt, the last most of the more 
soluble, such salts are CUSO 4 5 aqandMnS 04 5aq 
Thomson {I c ) has pomted out that m the case 
ot the crystallisation of bupersaturated solutions 
consisting of a mixture of two substances, the 
composition of the mixed crystal depends very 
much on the velocity of crystalhsation , if this 
takes place suddenly the composition of the 
mixed crystal is much the same as that of the 
solution, if slowly the less soluble salt is depo- 
sited first 

The physical properties of mixed 
crystals 

(a) Qeonietncal propei ties Mixed crystals 
belong to the same system as their components, 
but exhibit simpler forms , cf calcite and dolo- 
mite, and V also Rammelsberg (Ic) In some 
cases the angles of mixed crystals he between 
those of their components, this usually holds 
good for the naturally occurrmg mixtures of the 
rhombohedral carbonates, thus 

Chalybite FeCO, rr’ « 72® 69' 

Pistomesite (FeMg)CO, = 72° 42' 

Magnesite MgCO, « 72° 32' 

But even in this series exceptions aie not want* 
ing, and as a rule no simple relation can be 
detected between the angles of the mixed crystals 
and those of its components , thus Groth (P 133, 
193) in the case of the permanganates and per- 
chlorates found that the angles of the mixed crys- 
tals often lay outside those of their components, 

KCIO 4 rhombic 0 78*19 1-0 6396 
K C? j°‘ ’• 0 7797 1 0 6408 

K } O 4 „ 0 7839 1 0-6898 

EM 11 O 4 „ 0-7974 1 0 6493 
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In the crystal containing iMn 11 Cl the ratio 
b c kes inside the limits, and the other two out- 
side, farther increase in the quantity of Mn causes 
the form of the mixed crystal to approach nearer 
to that of KGIO4 Similar results have been ob- 
tamed by Arzruni on the alkaline earths (B 5 
1043), Memmar on baryto coelestm {Mm Mtt 
1876 69), V Lang on Am^SO, and K2SO4 (Sttz 
W 1868 31, 86), Arzruni and Baerwald on com- 
pounds of FeS, and FeAs, {Z K 7, 337), and 
lastly by Miers in his investigations of proustite 
and pyrargynte (Mm Mag 8, 37) 

f6) Optical j^qperties 

(I) Index of refraction In the year 1878 
Dufet (0 B 86, 881), from an investigation of 
MgS04 7aq, NiS04 7aq, and ZnS04 7aq, found 
that the connection between the chemical com- 
position of isomorphous mixtures and their 
indices of refraction is one of simple proportion 
ality, 80 that expressing the results graphically 
by taking, along two axes at right angles, 
ordinates proportional to the observed values of 
fif and abscisssB proportional to the percentage 
of one component in the mixture, the resulting 
curve 18 a straight line Fock {Z K 4, 683) 
has, however, taken exception to Dufet’s work, 
and although he finds that the changes in the 
values of the ordinary and extraordinary ray 
are proportional to the changes in composition 
for mixed crystals of SrSP^ 4aq and PbSPg 4aq, 
yet in mixtures of thallium and potassium 
alums, and again in mixtures of MgS04 7aq and 
MgCr04 7aq, he could find no such law , v also 
Fitz and Sansoni (Z K 6, 67) Fock’s results 
have m their turn been questioned by Soret 
{Z K 11, 197) and Dufet (0 li 99, 990) The 
former finds that mixtures of thallium and 
potassium alum and also of ammonium and 
potassium alum satisfy the law, while the 
latter has shown that mixtures of MgCr04 7aq 
and MgSO, 7aq are not sufficiently homogeneous 
for investigations of this kind 

Dufet’s law probably holds good, but further 
investigation is needed before it can be considered 
established 

(II) Optic axis angle Wyrouboff {Bull 
80 c Min France^ 2, 91, 170) has endeavoured 
to trace the connection between the angle of the 
optic axis and the chemical composition in the 
cases of mixtures of K2SO4 and Am2S04, and of 
K2Cr04 and K2SO4 His results have been ex 
pressed graphically by Mallard {Bull Soc Mm 
France^ 3, 3), who finds that they give a con 
tinuous regular curve, not, however, a straight 
line If the optical properties of the components 
are non accordant, those of the mixed crystals 
will be different from either , v especially Senar 
mont (Z c ) on mixed crystals of KNaH40404 4H2O 
and (NH4)NaH4C,04 4H,0 — 

Optio axis Ist mean 2nd mean 
plane line line 
Potassium salt 010 a c 

Ammonium 100 c b 

, Startmg from the potassium salt and substi 
tutmg with NH4, we observe the following 
changes , first the obtuse angle dimmishes and 
more qmckly^for red than for violet light, then 
at a certain point the axes for red light coincide, 
while the axes for violet li|^t still Im in 010, the 
nil «SM then begin to diverge m 100, the violet 


afterwards coincide and follow the red W^oa- 
bqff {Z K 18, 648), on ammonium and thailium 
tartrates, gives the following example — 

Optio axis plane 2H 

Ammonium salt b 42° 88' 

Thallium 1 to 6 69° 80' 

The mixture had always the cleavage and 
optic axis plane of the ammonium salt, and a 
crystal containing 88 7 p c of the thallium salt 
had 2H = 43°30' 

(ill ) Circular polarisation Bodlander 
(Z K 9, 309) investigated mixtures of lead and 
strontium thiosulphates , he found that the 
rotation varied directly with the composition 

(iv) Angle of extinction Max Schuster 
has shown that the angle of exti^'ction of certain 
oblique and trichnic mixed crystals, especially 
the felspars, varies directly with their chemical 
composition His results have been confirmed 
by Mallard {Z K 6, 612), who has treu«ed the 
subject mathematically 

(v ) Specific volume relations The 
specific volumes of mixed crystals appear to 
depend directly on the relative proportions of 
their compounds Thus Schroder otates (P 95, 
441) that 

V(aCaCO. + iFeCO.) - 

where V is the specific volume of the mixed 
crystal an*’ V', V" are those of its components 
These results have been confirmed by Tschermak 
{Ic) thus 

BaCO, (withente) rhombic V » 45 7 
CaCOj (arragomte) rhombic 33 9 
(BaCa)CO, -39 8 

while alstonite rhombic *= 39 6 

The specific volumes of artificial mixed crys 
tals have been especially investigated by Ketgers 
{Z P C 3, 497) He has studied with great 
care the mixed crystals formed by (a) K2S04 and 
Am2S04 (6) potassium and thallium alums , he 
finds that the S G varies directly with the 
composition, and expressing his results giaphi 
caily he obtains as his curve a straight line, a 
result similar to that obtained by Dufet for the 
values of fx 

Formation of mixed crystals by iso 
dimorphous substances — Two substances, 
X and Y, are said to bo isodimorphous if they 
each exist in two forms A and B, A' and B', of 
which A IS isomorphous with A' and B with B' 

On crystallising a solution containing two 
isodimorphous substances two seriv^s of mixed 
crystals are obtained, one set having the form 
A, the other the form B It often happens 
that the form A of one salt, X say, is stable 
under ordinary circumstances, while of the other 
salt, Y, the form B is stable, in the mixed ciys 
tals of the form A the substance X predominates, 
m mixed crystals of the form B, Y is present in 
excess In such cases as these a continuous senes 
of mixed crystals cannot always be obtained 
Crystallisation under these conditions has been 
especially studied by ^ammelsberg (P 91, 821) 
Thus he finds that MgS04 7aq is rhombic and 
FeS04 7aq is oblique , from a solution containing 
both B ibstances two sorts of mixed crystals are 
obtained, these do not, however, contain their 
constituents m all possible propoxiiona, but a gap 
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ooourt, the oblK^ue crystals alwavs having more 
than 1 atom Fe to 2-8 Mg, while the rhombic 
crystals always contain more than 4 Mg to 1 Fe 
Another good example is afforded by BeS 04 4aq 
tetragonid and BeSeO^ 4aq rhombic The mixed 
crystals are tetragonal when S Se > 7 33 1, and 
rhombic when S Se < 4 1 (Topso^, Sitz W [2] 
66 , V also Schulze, A 125, 49 , Wyrouboff, Bull 
8oc Mtn France, 2, 91) 

Cases of crystalhsaticn perfectly analogous 
to but differing from theso have been studied by 
Kammel8berg(2 c ), thus copper sulphate usually 
crystallises in the triclinic system with 5aq, 
ferrous sulphate in the oblique system with 7aq 
When solutions of copper sulphate and ferrous 
sulphate are mixed and allowed to crystalUse, 
two sorts of crystals are got, both of which 
contain Cu and Fe , as long as the proportion 
Cu Fe 18 > 20 1 tue crystals possess 5aq and are 
triclini'', but when there is less Cu the crystals 
are oblique and contain 7aq 

It 18 very commonly supposed, when two 
substances closely allied chemically crystallise 
in different forms but yield two kinds of mixed 
crystals, that these substances are isodimor 
phous, although more than one form of each 
may not be known , v Fock {Z K b, IbO), and 
note the adverse criticism of Wyrouboff {Bull 
Soc Min 6, 32) 

The specific volumes of isodimorphous sub 
stances have been compared by Ui^'^al {B 19, 
689) , while Iletgers (/ c ) has found that m those 
cases where isodimorphous substances form 
mixed crystals, each series obeys the law enun 
ciated above, viz that the relative density vanes 
directly with the composition 

Constitution of mixed crystals — 
Since the beginning of the century two opposing 
views have been held as regards the constitution 
of these substances 

(a ) According to the first or physical theory, 
as we ma> call it, the most homogeneous 
mixed crystal really consists of a very intimate 
mixture of particles of each of the components 
This view, held by Ilauj, ana maintained by 
Frankenhem n opposition to Berthollet, has 
recently received the support of Lehmann and 
Betgors, the latter says that a mixed crystal is 
a very intimate but purely mechanica mixture 
of its components, and finds strong confirmation 
of his view in the fact that the densities, indices 
of refraction, tkc , of mixed crystals vary directly 
with their composition 

{b ) The supporters of the second or chemical 
theory mai tain that molecules of each substance 
come together m the solution to form a complex 
* liquid molecule,’ while ‘ liquid molecules ’ of 
the same kind unite on crystallibation and form 
the mixed crystals Berthollet held this view, 
which IS perhaps more generally accepted than 
the other , at the present time its chief exponent 
IS Fock, who behoves that the formation of 
mixed crystals ar d double salts are phenomena 
of the same order 

Use of mixed crystals as a test of iso 
morphism —As we have seen, much weight 
has been attached to this property by Mit 
scherlioh, Kopp, and others, but at the present 
time 80 many instances are known of the forma 
tion of mixed crystals by substances which can 
not be considered isomorphous that the test 


has lost muph of its value (o Lehmann, I c ) 
Betgers (I c ) has proposed that only those sub 
stances should be considered isomorphous, the 
physical properties of whose mixed crystals vary 
directly with the chemical composition 

IsoooNisM — Speaking generally we find that 
if two substances are to be considered isomor- 
phous they must satisfy the two followmg con 
ditions (i ) they must agree very closely in form 
and possess similar physical properties, (ii ) under 
suitable conditions they must be capable of form- 
ing layer and mixed crystals In Mitscherhch’i 
definition we find, however, a third condition, viz 
analogy of chemical constitution , and the ques 
tion arises. How far may two substances which 
satisfy the two conditions above differ m chemical 
constitution and still be considered isomorphous? 
This question has received various answers , thus 
Scheibler (J pr 83, 273) has announced the 
isomorphism of most meta tungstates, although 
they do not all contain the same number of 
molecules of water of crystallisation , Marignac 
{C H 55,888) considers the two followmg senes 
of substances to be isomorphous — 

K^TiF^H^O CuTiF,4H,0 

K^NbOF, HjO CuNbOF, 

K,W0,F4 H,0 CuWO^F^ 

And he also makes rhombohedral silicotungstio 
acid, and the acid sihcotungstates of Ba and Ca 
isomorphous Some other similar examples are 
given by Baker (C J 1879 760) Klein (C R 
95, 781) believes that the following substances 
are isomorphous — 

9WO, B,0, 2H,0 22aq 
9 WO, B,0, Na O 23aq 
12 WOs BjOj 4H^O 29aq (Mangnac) 

Klein following Marignac, amends Mitscherhch’s 
definition thus Isomorphous substances have 
eithei an analogous chemical constitution or a 
very slightly different percentage composition, m 
the latter case they contain a group of common 
elements or elements of identical chemical func 
tion, this group making up by far the largest 
portion of the compound ’ It seems however, 
hardly advisable to widen Mitscherlich’s deft 
nition , indeed, it is perhaps better if possible to 
narrow it b> defining more closely what is meant 
by the phrases analogous chemical composition 
and analogous crystalline form 

Substances, such as the double fluorides de- 
scribed by Marignac, are not so much isomor- 
phous as closely related morphotiopically, while 
fiom them >ve may pass through substances ex 
hibiting less and less of chemical analogy to 
those which agree m form alone, and which may 
therefore be considered as examples of isogomsm 
{v Retgers, Ic) As an instance of this we may 
quote the remarkable analogy noticed by Hjort 
dahl (O R 88, 684) between the crystals of tin 
dimethyl and diethyl chlondes and lead chloride, 
which all crystallise in the rhombic system, and 
possess the following axial latios — 

a b c 

Tin dimethyl chloride 0 8341 1 0 9407 
Tin diethyl chloride 0 8386 1 0 9432 
Lead chlonde 0 8408 1 0 9990 

At present it seems that substances which ex 
hibit relations in form and composition may most 
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conveniently be divided into the following more bestmg itamalio acid 0»HgO* (Swarts, Z 1867t 
or less arbitrary gioaps, between whose limits no 6i9) — 8 By heating citno aoid with water at 
absolute line can be drawn — 1^0® (Markownikoff a Purgold, Z 1867, 264) — 

(1) Substances very closely related 4 By heatmg acomtic acid with water at 180® 
morphotropically, or isomorphous sub- (Pebal, A 98, 94) — 6 By heating citracomo 
stances —Bodies belonging to this class possess anhydride with water under pressure (Fittig, A 
great chemiceJ analogy, crystallise m the same 188, 72) 

system with nearly the same forma and angles, Fre^ration — 1 Coarsely -powdered oitrio 

exhibit a general agreement in the physical acid (126 g) is uistilled from shallow retorts 
properties of their crystals, and often possess completely filled with it as quickly as the froth- 
the same specific volume , they are, moreover, ing will allow , the oily distillate is separated 
under suitable conditions capable of forming from the water as completely e \ possible and left 
mixed and layer-crystals Such substances to crystallise (Meilly, A 171, 163 , cf Wilm, A 
are the sulphates of the group M"S 04 7H20 141,28) A temperature of 160°-176® is favour 
(M'^sFe'', Zn, Mg, Go, Ni) and the alums able to the formation ol itacomc acid , at a very 

(2) Substances closely related mor- high temperature it is mostly converted into 

photropically —To this class belong Marig- citracomo anhydride — 2 Citracomo anhydnde 
nao’s double fluorides, and the substances de- (2 vols ) is heateu with water (6 vols ) at 160° 
nved from hydrocarbons by substitution , from for 7 hours, and the produce poured mto flat 
them we pass on the one hand to isomerides dishes and left to crystallise (Fittig, A '*88, 72) 
such as the three dimtro benzenes, which with a Properties — Trimetno octc^edra (from 

mmimum difference of chemical constitution water) Strongly acid Sol ether When heated 
possess but little form analogy, and on the other above its melting point it is resolved into citra 
hand to bodies differing but little in form, but conic anhydnde and water Ammonium itacon- 
showmg less and less chemical analogy, till we ate gives a brown pp with FeCL, soluble in 
reach members of the next class excess of FeCl,, but reppd on boiling, and redis 

(3) Isogonous substances, diffenng solved on cooling 

greatly in chemical composition but nearly Reactions — 1 Combines with hromine^ form 
similar in form ~ To this class belong CaCO, mg ita-di-bromo pyrotartano acid (Kekul6, A 
and NaNOa, and the substances descnbed by Suppl 1, 338, 2,111, Cahours, A Gh [3] 67, 
Hjortdahl above, while all substances crystal 129) - 2 Ghlonne forms ita di chloro pyrotar 
hsmg m the cubic system are strictly isogonous 1 tario acid —3 Heated with aqueous HBr, HCl, 
(« Sohncke, Entwiekelung etner Theone der and HI, combination takes place with produc 
Krystallstruktury Leipzig, 1879) A H tion of ita bromo-, ita chloro-, and ita lodo pyro- 

XSOP^KB V Pentinenes j tartanc acids Excess of HI produces pyrotar 


ISOPYBIKE An alkaloid obtained by boiling 
the mashed roots of Isopyrum thaltctroides with 
water, filtermg, evaporating to a syrup, ppg with 
ammoma, and extracting with ether (Hartsen, 
C C 1872, 623) White powder with bitter taste, 
forming an amorphous hydrochloride 

Fseudo-isopyrme After the roots have been 
boiled with water they still contain this alkaloid, 
which may be extracted with alcohol After re- 
moving the alcohol by evaporation ammonia is 
added to the aqueous residue, and the ensuing 
pp treated with ether, whence pseudo isopyrine 
separates in needles It is ppd from its solution 
as hydrochloride by adding very dilute HClAq and 
ammonium chloride (difference from isopynne) 
ISTIBETIN V Fobmauidoxim 
ITABBOMOFYBOTABTAEIOACIDt; Bbomo 

ETBOTABTABIO ACID 

ITACHL0B0F7B0TABTABI0 ACID v 

Ohlobo-ptbotabtabio acids 

ITACOKIC ACID C,HA te 
or OH, C{CO^ CH,CO,H (?) Mol w 130 
[161®] 8 G 1 6 (Schroder, B 13, 1072) 8 6 

at 10® , 8 at 20® 8 (88 p o alcohol) 26 at 16° 

(Baup) Boo 44 26 (in a 4 18 p 0 aqueous solu- 
tion) (Kanonnikoff, J pr [2] 81, 848) H C 
476,680 (Louguinine, O B 106, 1291) Heat of 
aolutum 6,923 (Gal a Werner, Bl [2] 47, 160) 
Heat of neatrahsatwm 26,726 (G a W ) Shown 
by Baoult’s method to be isomeno and not 
polymeric with citracomo and mesacomo a nds 
(Patem6,B ^i,2166) 

Formation — 1 By the action of heat on 
eitno acid, aoonitio acid bemg first formed 
(Baup, A, 19, 29 , Crasso, A 34, 63) -2. By 


taric acid {Bl [2J 4, 374) — 4 Sodium-amalgam 
reduces it to pyrotartaiicacid (Kekul6) — 6 HOCl 
gives chloro-itamalic acid C^H^CIO^ —6 Anhy 
drous HCy at 145° apparently forms an addi 
tion-product, which, when distilled, gives oitra 
conic acid (Barbaglia, B 7, 465) — 7 Heated 
with aqueous K SOj it forms a gummy salt, pos 
sibly Bulphopyrotartanc acid CjHgSO, (Wieland, 
A 167,34) — 8 The electrolysis of the potassium 
salt yields a mixture of gases, apparently con* 
taming propylene and acetylene, lut not allylene 
CH, C CH^ (B6hal, A Ch [6] 16, 366 , cf Aar 
land, J pr [2] 6, 256) —9 Cold HNO, gives off 
no COj (Franohimonfr, R T G Q, 422) 

Gonstitutwn — The molecular weight is shown 
by Baoult’s method to be the same as that of 
citracomo and of mesacomo acids Accordmg 
to Aarland potassium itaconate gives a different 
allylene on electrolysis from that derived from 
the potassium salts of citracomo and mesa 
conic acids, this would lead to the formula 
CH, C(COjjH) OHj COjH B6hal, however, was 
unable to confirm Aarland’s experiments Ac- 
cording to Knops (A 248, 228) the molecular re 
fraction of the itacomo ethers indicates one C C 
group Itacomc acid resembles mesacomo acid, 
but differs from citracomo acid in requiring heat 
to enable it to combine wuh HBr and with 
bromme Itacomc acid reacts with aniline, but 
not with dimethylamlme 

Salts — KHA'^aq lustrous lammas , v sot 
water — * KjA" does not o^stallise — (NH 4 )HA". 
tables 8 80 at 12® — (NH[ 4 )HA"aq needles — 
BaH^Af'jM—BaA^aq (Petn, B 14, 1634) — 
CaH.AV2aq 8 7 7 at 12® — CaA"aq needles. 
S 22 at 18®-SrA"aq— PbA"aq— PbA'TbO 
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(Otto, A 127, 181) ~Ag^" ^almost msol be 1- 
ing water 

Methyl ether Me^" (212°) SO 

1 1899 (Anschutz, B 14,2784), ^ 1 1241(Knop8) 
B^c 60 44 Oil Polymerises, changing to a solid 
m which Bqo -67 7 

Ethyl ether Et^A" (229°) S G 

1 061 (Anschutz) , V 1 0415 (Knops, A 248, 210) 
Bqo * 75 62 Polymertsea Bqq « 70 69 From 
Silver itaconate and Etl(Swart8,jBuZZ Acad royal 
Belgtqtie [2] 36, Nu 7) Formed also by passing « 
HCl into a solution of itacomo acid in alcohol ; 
Oolourless oil Changes in a few days into a i 
viscid liquid, and ultimately into a bnttle, glassy | 
mass, which is completely decomposed on dis* I 
tillatioD 

Chloride C,H,(COCl), (87°) at 17 mm 
From the anhydride and PGI5 Colourless pun 
gent liquid Converted by water mto itacomo 
acid (Petri) 

Anhydride 0,H,(CA) [08°] (148°) at 

80 mm Occurs among the products of the dis< 
tiUation of citric acid Prepared by the action 
of AcCl on it iconic acid (Anschutz, B 13, 1639) 
or on silver itaconate suspended in ether (Mar* 
kownikoff, B 13, 1844) Trimetno prisms , 
a 6 c — 617 1 455 Sol chloroform Slowly dis 
solves m water with formation of itacomo acid 
When distilled under atmospheric pressure it { 
changes into the isomeric oitraconio anhydride { 

Amide C,H,(CONa,)^ [192°] FromMe^^'l 
and aqueous NH, (0 Streoker, B 16, 1639) 
Small colourless crystals (from water) V e sol 
hot water, m sol alcohol, insol ether 

Mono anilide C,H,(CO^)(CONHPh) or | 

ItaconanUtc acid 

[189°] Formed by heating itacomo acid (5 g ) 
with water (60 g ) and aniline (3 g ) to boding 
for half an hour, and depositing on cooling as 
crystals (Michael a Palmer, Am 9, 200 , Gottlieb, 
A 77, 266) Formed also by allowmg a solution 
of acid aniline itaconate to stand for several days 
in the cold Needles (from water) Insol dilute 
HClAq, sol dilute alkalis, and reppd unchanged 
by acids — BaA'^ (at 170°) — CuA'j (at 160°) — 
AgA' 

Mono-anihde C,H,(COjH)(GONHPh) (?) 
[161 6°] From itacomo anhydride and anihne 
(Anschutz, B 20, 3216 , 21, 958) Not identical 
with the preceding 


water or by alkaline carbonates into HBr and 
aoonio acid Beduoed by tm or zmo to itacomo 
acid 

ITAMALIC ACID v Oxt-ptbotabtabzo acid. 

ITAPYEIJVIC ACID C,H,0, Obtamed, to 
gethei with water and CO2, by distiUing itatar. 
tanc acid at 126°-170° (Wilm, A 141, 37) Viscid 
mass, V sol water and alcohol, volatile with 
steam — BaA', aq (at 100°) glassy amorphous 
mass — PbA', hygroscopic amorphous mass, si 
sol water The silver salt is soluble, but very 
decomposable 

ITATABTABIC ACID CJBI!«Oa Di-oxy~pyro- 
tartaric acid Formed by gradually adding a 
solution of HOCl to one of sodium itaconate (2 
i p 0 solution) at 0° m the dark, and boiling the 
resultmg solution of chloro oxy pyrotartario acid 
The acid is ppd as lead salt, which is subse 
quently decomposed by H^S (Wilm, A 141, 28 , 

‘ Morawsky, J jpr [2] 10, 68 , 11, 450) Formed 
also by warming ita di bromo pyrotartano acid 
with kg^O (Kekul6, A Suppl 1, 346) Amor- 
phous vitreous deliquescent mass V e sol 
! water and alcohol , not volatile with steam Spht 
up by dry distillation mto COj and itapyruvio 
acid The alkaline salts prevent the ppn of 
feme and cupric salts by alkahs — CaA" iaq 
crystalhne mass, si sol water — BaA" (at 100°) 
amorphous, v sol water, and ppd from aqueous 
solution by alcohol — PbA" aq monoclimo 

tablets, V si sol water — AgjA" bulky pp , 
sol water, but decomposed on boihng its solu- 
tion 

lYAlK C,4H4,0, Occurs m Iva, the leaves 
and stem of Achillea moschata gathered before 
flowenng (Von Plants, A 155, 150) The vola- 
tile oil is first removed by distillation, and the 
residue is dried and extracted with alcohol, the 
filtrate is ppd with lead acetate, freed from lead 
by H^S, and evaporated Dark yellow resmous 
mass, insol water, v sol alcohol The aloohoho 
solution has an extremely bitter taste 

IVY Hedera Helix When ivy leaves, col- 
lected in December, are bruised, exhausted with 
water, and then treated with alcohol, the alco- 
hohe extract contains a gluooside C„H^O|, 

I This may be obtained by evaporating the alco- 
' hoi, extracting the residue with benzene, and 
I then with acetone, which deposits the gluooside 
' on cooling (Vemet, C R 92, 360) It forms 


Anilide C,H4(CONHPh)2 [185°] Formed 
by heating anihne itaconate, or a mixture of ita 
conic acid, with excess of aniline at 180°(Gottheb, 
A 77, 282 , 0 Strecker, B 15, 1639) Large 
thin plates , sol alcohol and ether, si sol water 
A mixture of HNO, and H2SO4 converts it into 
an amorphous penta nitro- derivative (GottUeb, 
A. 86, 40) 

Chloro-itaoonio acid C^H5C104 Formed by 
heating aconio acid C4H4O4 with HCl (Swarts, J 
1878,684) Crystalline crusts, si sol cold water 
Beconverted by boiling water mto aconio acid 
Bromo-itaoonio acid C4H^r04 [164°] 

Formed by the dry distillation of ita di bromo- 
pyrotartario acid OjH^r,04 fSwarts, Bull Acad 
roy Belgique [2] 88, No 1) Also by heating 
aoonio acid with HBr Its anhydnde is similarly 
formed from ita-di bromo-pyrotartano anhydnde 
(Petn) Cr^tals resembh^ itacomo acid (from 
water) , v sL sol cold water , resolved by boiling 
VoL. ni 


mammillary groups of silky colourless needles 
with slightly sweet taste and neutral reaction. 
It melts at 233°, and at 22° its aloohoho solution 
has a lasvorotatory power of [a]©- -47 6° It 
IS insol water, chloroform, and petroleum, si 
sol acetone, benzene, and ether in the cold, but 
readily soluble m these hquids when hot, V sol 
boiUng alcohol Sol cold alkahs The glucos 
ide has no action on Fehling’s solution, but on 
boihng with dilute H2SO4 a sugar is formed 
which crystallises by slow evaporation of its al- 
oohoho solution m bulky transparent crystals 
with decided sweet taste, and reduces Fehlmg's 
solution, but 18 not fermented by yeast The 
rota,.bry power of a cold solution of ^is sugar is 
[a]|>- -1-98 6° immediately after it preparation, 
but some hours afterwards it has b^n found to 
faJ to [a]o"*76 2 Besides the sugar, there is 
formed m the hydrolysis of the gluooside a 
neutral body [278°-280°], which orys- 
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talUses m slender pnsmatio needles, without 
taste, m suL alcohol, insoL alkahs, and dextro- 
rotatory [a]i, «= 42 6° 

IXOLITE A fossil resin found in a bed of 
bituminous coal at Oberhart Fluid drops, hard- 


ening to a hyacintu-red solid, which forms t 
yellowish powder SGI 008 Softens at 76® 
Yields pyrooatechm on fusion with potash 
(Haidmger, P 6b, 345 , Weidel, Sit» W [2] 74, 
387) 


J 


JABONINE t« 

® 2 >CCHMeNMe^ Ih- methyl- 

amido ethyl pyndine (236®-240®) Formed by 
distilling pilocarpine or pilocarpidme with baryta 
(Hardy a Calmels, Bl [2] 48, 231) The crude 
product 18 evaporated several times with HClAq 
and the base set free with EOH Colourless oil 
with foetid odour Its hydro-chloride forms 
confusedly crystalline masses The double salts 
B'HAuCl^, B'AuCla, B'jPtCl^, and B'^HaPtClj are 
all amorphous 

JABOBANDI The native name for several 
drugs of a sudorific and salivating character, 
consisting of the leaves and twigs of various 
species of Pilocarpus and other trees growing in 
Brazil, Pernambuco, and Paraguay (Holmes, Ph 
[3] 6, 681, 641 , Schelenz, Ar Ph [8] 7, 414 , 
Baillon, Ar Ph [3] 7, 327) Jaborandi leaves 
contain pilocarpine (Byasson, Ph [3] 6, 826, 
Hardy, Bl [2J 24, 497), which readily changes to 
jabonne (H Meyer a Harnack, A 204, 67) The 
latter acts like atropine, and is an antidote to 
pilocarpine Pilocarpine C,,H,,N202 gives with 
Mel a methylo iodide Pilocarpidme C,oH, 4 NP 2 
18 also present in jaborandi (Harnack, A 238, 
231) It IS crystalline but extremely deliques- 
cent It IS alkaline, and turns yellow in light 
V sol alcohol, m sol water, si sol ether Its 
inlphate and hydrochloride are deliquescent , 
its nitrate forms crystals resembling KNO, Its 
platinum salt B'^HjPtClg is crystalline It readily 
changes when exposed to light into a base jabor 
fdine CiaHjjN^O,, which has an amorphous plati 
num salt The jaborandme of Chastaing (C B 
94, 968) obtained from pilocarpine and HNO, 
IS probably jaboridine (Harnack, A 238, 238) 
The jaborandme of Paroai {Revistafannaceuticaj 
1876, 3) from Piper reticulatum C,oH,2N20j may 
be the same 

JABOEIC ACID le 

C.H^N CMe(OH) CO 0 NMe, CMe(C,H,N) CO^H 
Formed, together with NMe„ jabonne and 
pilocarpidme, by rapidly heating pilocarpine to 
176®, and keeping it at that temperature for half 
an hour If the product be extracted with baryta 
water and the extract shaken with ether, the 
ether will contain jabonne, while pilocarpidme 
and jaboric acid remam m the aqueous solution 
In this solution, after removing barium by CO 2 , 
AgNO, forms a curdy pp of CjjH^^NjOjAgjNO,, 
whence H 2 S removes the silver (Hardy a Cal 
mels, C B 102, 1261 , Bl [2] 48, 225) Besm 
ous mass, v soL water Not removed fro u its 
aqueous soli tion by ether With alkalis it forms 
.gummy salts, sol water and alcohol, and not de 
composed by CO,. Hot cone KOHAq or boil ng 
HGlAq converts it into pilocarpidme and oxy- 
pyndylpropiomoacidCjH^N OH,CH(OH) COgH 


Salts — AgA' brown powder, ppd by 
adding alcohol to a solution of the acid to which 
a limited quantity of AgNO, has been added — 
AgA'AgNO, curdy pp —A ^PtCi, viscous pp — 
A' 4 (PtOl 4 ), yellow powder — A'^HjPtCl, sticky 
pp — A'(AuCl,), 

JABOBISINE Formed by Ire 

quently evaporating pilocarpidme with acid 
(Harnack, A 238, 234) Syrup , sol water, m 
sol ether Acts physiologically like jabonne 
though weaker Its hydrochloride is syrupy, 
and V sol water — B'^HjPtClj (dried at 100°) 
[110®-120®] Amorphous 

JABOEINE C2.2H,2N404 te 

m jaborandi, and m false jaborandi (the leaves 
of Piper jticulatum) Prepared as described 
under Jaboric acid Brittle resin Insol water, 
V sol ether, sol alcohol Dissolves in a solu 
tion of jaboric acid Dissolves in HClAq, and 
IS reppd by KOH as a curdy pp which readily 
agglomerates under warm water Boiling cone 
KOHAq converts it into pilocaipidine Boiling 
HClAq does the same Poisonous, acting like 
atropine 

Salts — The hydrochloride is amorph 
ous, and v e sol water and alcohol — B 2 PtCl 4 
dirty white gelatinous pp — B'PtCl, yellowish 
white pp —B'H 2 PtCl« -B'(AuCl 2 ) 2 (Hardy a Cal 
mels, C R 102, 1251) 

JALAP The roots and tubers of certain 
convolvulaceous plants which ueld purgative 
resms Officinal jalap consists of the tubers of 
Convolvulus Schiedanus, which contains Con 
voLVUDiN, a strongly purgative resinous glucoside 
Jalap wood or jalap stalk (Stipites Jalapae), the 
root of C onzahensiSy contains a different glu 
coside, Jalapin (Kayser, A 51, 100 , cf Mayer, 
A 95, 161) 

JALAPIN C,4H„0„ or C48H„20a2 [150°] Oc 
curs in the root stalk of Convolvulus (or Ipormea) 
omabensia^ and forms the principal portion 
(soluble m ether) of the jalap resin prepared 
therefrom (Johnston, P T 1840, 142 , P if [3] 
17, 183 , Kayser, A 61, 101 , Mayer, A 83, 122 , 
95, 129 , Haule, Rep 48, 365 , Blanche, J Ph 
13, 165 , 24, 169 , Weppen, N Br Arch 87, 163 , 
Chevallier, J Ph 9, 306) Occurs also in the 
resm m scammony root from Convolvulus 
Scawwonia (Johnston, P T 1840,340, Keller, 
A 104, 63 , 109, 209 , Spirgatis, A 116, 289 , 
Blanche, J Ph 13, 166 , 18, 188 , Marquart, 
N Br Arch 7, 248 , 10, 139) 

Preparation —1 Jalap resm is dissolved in 
a large quantity of alcohol, water is added until 
the liquid becomes slightly turbid, and the whole 
boiled with animal charcoal, filtered, ppd by 
lead acetate and a little ammonia, filtered, freed 
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(ram lead by H!,S, the alc;>liol distilled ofif, and 
the residue kneaded in boiling water, and the 
jalapin finally extracted with ether (Mayer) — 

2 Finely powdered jalap resin is mixed with 
sand and extracted with ether, which deposits 
the jalapm on evaporation (Stevenson, Ph [8] 
10, 644) 

Properties — Colourlesc amorphous resin 
Softens at 123°, and melts at 160° Tasteless 
V si soL water, v e sol alcohol, ether, and 
chloroform , sol benzene, oil of turpentme, 
petroleum, and ROAc Ckino H^SO, dissolves 
It slowly in the cold, acquirmg in a few minutes 
a maroon colour, buw finally becoming black 
With K,CrO„ KMnO„ EG10„ or KNO, there is a 
brown colour <ind a smell of rancid butter , while 
MnO^ gives a dark green col -ur (Stevenson) 

Reactions — 1 Boihng dilute HGl splits it up 
into sugar and jalapmol — 2 BoiUng aqueous 
alkalis convert it into jalapic acid — 3 Nitnc 
acid forms ipomic and oxalic acids 

Jaiapio acid G^H^O,, or C«sH,,gO„ [120°] 
Formed by dissolving jalapm in aqueous alkahs 
(W Mayer, A 92, 125 , 95, 129 , Spirgatis, A 
116, 289) Prepared by boiling jalapm with 
baryta-water until the solution is no longer ppd 
by acids , the baryta is then removed by H^SO,, 
the excess of sulphate by lead hydrate, and the 
excess of lead by HjS Jalapic acid is then de 
posited on evaporating Translucer .amorphous, 
yellowish, bnttle mass Softens below 100°, and 
melts about 120° Has no smell, but an irnta 
ting taste and strong acid reactiom V e sol 
water, v sol alcohol, m sol ether In neutral 
solutions it 18 ppd by lead subacetate, but not 
by any other metallic salt 

Reactions —1 1 uming HGl splits it up into 
jalapmol and glucose According to Spirgatis 
the products of hydrolysis of jalapic acid (and 
jalapm) derived from scammony are jalapinolic 
acid and glucose — 2 Boihng dilute HGl forms 
(o) jalapic acid, so called (Mayer) — 3 HNO, 
gives ipomic, oxalic, and isobutync acids — 
4 KMnO, gives isobutync, oxyisobutync, and 
oxalic acidp (Poleck a Samelson, C C 1884, 
813) 

Salts — Jalapic acid displaces GO, from 
aqueous NajCO,.— Ba(G,,H^,0„)j obtamed on 
evaporating a solution of jalapic acid mixed with 
a slight excess of baryta-water after removing 
excess of baryta by CO, Amorphous — 
Ba5(C,,Hj,0,«)3 obtamed by using baryta (2 pts ), 
water (4 pts), and jalapic acid, passing GO, 
through tae boiling solution, filtering and evapo- 
ratmg Amorphous mass [100°] 

(a) • Jalapic acid, so called C„HjqO„ 
Formed, m small quantity, m the hydrolysis of 
jalapic acid by HClAq or dilute H,SO^ (Mayer) 
On cooling it separates with the jalapmol as a 
soft brown amorphous mass, which is then boiled 
with baryta water, and the resulting solution de 
posits banum je 'apmolate on cooling When the 
mother liquor is concentrated silky needles of the 
Ba salt of * (a) jalapic ’ acid are obtained The 
salt 18 decomposed by acetic acid White flexible 
needles, melting below water at 80° Feebly acid 
m reaction SI sol cold, m sol hot, water , v 
e sol alcohol and ether Boiling dilute acids 
■nlit it up into jalapmol and glucose HNO, 
gives ipomic acid and oxalic acid. Potash- 
lusion forms jalapmoho acid and ozaho acid — 


Ba(0„H4,0|,),: White needles, sol. water and 
alcohol 

JALAPIHOL C„H«0,. [62°] Formed, to- 
gether with sugar, by the hydrolysis of jalapm 
and of jalapic acid (W Mayer, A 95, 145) 
G„H||,0,, + 11H,0 ** G,,H„0, + 6G,H|,0,« Pre- 
pared by allowing a solution of jalapic acid (2 
vols ) mixed with fuming HGlAq (IvoL) to stand 
for a few days, washing the crystalline product 
with water, and lecrystalhsmg from mcohol, 
with use of animal charcoal, whence it separates 
m oauhflower like groups of crystals Insol 
cold, V si sol boiling water, v sol alcohol and 
ether Aqueous alkalis convert it mto jidapi 
nolle acid KMnO^ forms isobutync acid and 
(by further oxidation) oxyisobutync acid (Poleck 
a Samelson, J 1884, 1447) 

JALAPINOLIC ACID G„H„0, [64°] Formed 
by treating jalapmol with aqueous EOH, ammo- 
nia, or baryta Formed al^ by fusmg jalapm 
or jalapic acid with EOH (Mayer, A 96, 145 , 
Spirgatis, A 116, 306) According to Spirgatis 
it 18 also produced, together with sugar, by the 
action of mineral acids on jalapm and j^pic 
acid denved from scammony Poleck and Sa- 
melson (/ 1884, 1447) by the action of alcohohe 
potash on jalapmol obtamed, together with iso 
butyl alcohol, a jalapmolic acid G^H^O, White 
tufts of minute thm four sided prisms Insol 
water, v sol alcohol and ether Lighter than 
water Has an acid reaction Nitric acid oxi 
discs it to ipomio acid and oxalic acid 

Salts — (NHJHA', cauliflower heads of 
minute needles — NaA' (dned at 100°) slender 
needles — BaA', (dned at 120°) minute thm 
white needles , nearly msol cold, si sol boiling, 
w ater , m sol boihng alcohol — CuA', (dned at 
100°) greenish blue pp formed on mixing hot 
aqueous solutions of sodium jalapmolate and 
GuSO, (Spirgatis) — Gu,A',(OH)2 (dried at 100°) 
Ppd by adding aqueous cupric acetate to a 
slightly alkaline solution of ammonium jalapi 
nolate Amorphous dark bluish-green mass — 
PbA', Ppd by adding lead acetate to an alco- 
holic solution of jalapmolic acid mixed with a 
little ammonia White amorphous mass — 
AgA' From aqueous AgNO, and alcohohe am- 
monium jalapmolate Ploccuh 

Ethyl ether EtA' [32 6°] From the acid 
(or from scammony) by saturation of the alco- 
holic solution with HGl, and ppg with water 
Flat tables 

JAMBOSIN G.^H^NO, [77°] Occurs m the 
bark of jambosa root (the root of Myrtus jam- 
6o5a?), from which it may be extracted with 
ether (Gerrard, Ph [3] 14, 717) White tasteless 
crystals, sol cold ether, alcohol, chloroform, and 
hot petroleum ether Insol cold, sol boiling, 
water Gone H5SO4 gives a bright green colour 
changing to reddish brown Is not a glucoside. 
Does not form salts with bases Has no me- 
dicinal properties 

JAPACONINE V Aoomtb AiiXAnoios 
JAPACONITINS V Aconite alkaloids 
JAVANINE V Gihchona bases 
> JECOEIN G,.,H„,N,SP,Na,0,. (?) A sub- 
stance obtained from hver (Drechsel, J pr [2] 
33, 425) Occurs also m ox spleen, human brain, 
and horse’s muscle (Baldi, Ar Physiol 1887, 
Suppl 100) Amorphous substance Hy^oscopio, 
maoluble m dry ether, soluble m wet ether, y il 

■ 2 
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lol alcohol Swells op m water forming a sticky 
mass, which separates mto a clear solution and 
a pp The latter dissolves in much water Not 
ppd by boiling , ppd by NaOl Prevents ppn 
of cupno salts by NaOH, forxmng a blue solution, 
and on boiling a pp of Cu^O Boiling HCl do* 
composes it, forming amongst other products 
steanc acid 

JERVIC ACID An acid occurring in white 
hellebore root (Veratmm album) (Weppen, Ar 
Ph. [8] 2, 101, 198), found by E Schmidt (Ar 
Ph [8] 24, 618) to be identical with chelidomo 
acid 

JERVINE C^H„NO, (Wright a Luff), 
0„H,,N,0g (Tobien) or (Will) [237°] 

(W a lif An alkaloid occurring in the rhi* 
somes of Veratrum album (Weppen, Ar Ph [3] 
2,101,198, Simon, P 41,669, MitoheU,P;i [3] 
4, 796 , Bullock, Ph [3] 6, 1009 , Wnght a Luff, 
C J 36, 407), and of V lobeltanum (Tobien, Ph \ 
[8] 8, 808) and V inrtde (BuUock, Ph [3] 10, 
186) 

Preparation — The extract obtained with al 
oohol containing tartaric acid is used several times 
to macerate fresh portions of the root, freed from 
alcohol by distillation, mixed with water, frac 
tionally ppd by NaOH and taken up by ether 
The base first ppd is pseudojervine, and is the 
least soluble in ether Other fractions contain 
jervine, mbijervine, and veratralbine (Wnght a 
Luff) 

Properties — Loosely coherent crystals (con- 
taimng l^aq or 2aql (from alcohol) Almost 
insol water, sol alcohol, v si sol ether (when 
pure), msol hgrom Cone H,SO, forms a yellow 
solution changing through brown to greenish- 
brown Boiling alcohohc EOH has no action 

Salts — The hydrochloride is crystalline, 
si sol water, v si sol HClAq (Will, A 86, 116) 
According to Tobien it gives a rose colour when 
warmed with nitnc acid The nitrate and 
B ul pha te are si sol water — B H^tCl, (Will) 
— B'BLduClg — The acetate is sol water 

Bubyervine CaBH43NOg [236° cor] Anhy- 
drous crystals (from alcohol) Dissolves m cone 
HgS04, forming a yellow solution changing to 
brownish-red The sulphate is crystalline, v 
sol cold dilute H^SO^, si sol cold water The 
hydrochloride is orystallme and v sol water 
-B'HAuCl^ 

Pseudojervine O^H^gNO, [209°] Crystals 
V si. sol ether Beacis with cone in the 

same way as jervine Not affected by boiling al 
ooholic KOH — B'HCl 2aq crystalline, v si sol 
hot water, m sol dilute HClAq — The sulphate 
IS si sol cold, v sol hot, water ^B^HAuCl, 

Veratralbine CggHggNOg Amorphous resinous 
base Cone H^SO^ forms a yellow solution turn- 
ing onmson and exhibiting green fluorescence 
Alcohohc potash does not saponify it Its salts 
are amorphous 

HC C(OH) 0 CO CH 

JITGLOirE 0, AO, %^ \ i| I 

HC CH — 0 CO CH 
Oxy (a) naphthoquinone Nucin, Begtanin 
[164°] Formed by the oxidation of (oj hyd'*o. 
juglone which occurs m the green shell of the 
walnut (Vogel at Beischauer, 0 0 1868, 648 , B 
10, 1644 , Phipson, 0 R 69, 1872 , C N 62 
89 , Myhus, B 17, 2411) Formed also by al- 
lowing (1,49-di-oxy-naphthalene to stand for 24 


hours inixed with h,Cr,0, and dilute HgSO^ 
(Bemthsen a Semper, B 20, 984) 

Preparation —Dry npe walnut shells aro 
repeatedly extracted with cold ether The ethe- 
real solution IS shaken with a dilute solution of 
CrO, (10 pts EjCtjO, -t- 18 pts H,S04 in 600 pts. 
of water) The ether is distilled off, and the 
residue, aifter removing tarry impurities by boil- 
ing with a little ether, crystallised from a mix- 
ture of chloroform ana hgrom The yield is 
160 grms from 100 kilos (Bernthsen a Semper, 
B 18, 204) 

Properties — Thin ghstenmg rod pnsms or 
needles Sublimable in suiall quantities Some- 
what volatile with steam Easily soluble in 
chloroform and acetic acid, sparingly in ether, 
hgroln, and cold alcohol, almost insol water 
It stains the skin brown Dissolves m dilute 
NaOH with a fugitive purple colour, in H-SO, 
with a blood red colour It is decomposed by 
hot water or hot acids By boiling with HNO-, 
it is oxidised to a di nitro oxy phthalic acid On 
heating with water or HCl it decomposes into 
insoluble amorphous bodies Its alkalme solu- 
tion IB oxidised by the air to oxy juglone C,,H,04 
With aqueous dimethylamme it gives dimethyl 
amidojuglone C,AOa(NMeJ, and with alco- 
holic aniline it gives phenyl amido juglone 
C, AO,(NHPh) On fusion with KOH it yields 
m oxy benze c acid (Myhus, B 18, 463) Finely 
powdered juglone gradually added to an alkaline 
solution of hydrogen peroxide is oxidised to c 
oxy phthalic acid (B a S ) Juglone emd its 
oxim do not dye materials mordanted with 
metallic oxides (Kostanecki, B 22, 1347) Jug 
lone yields naphthalene when distill^ wiui 
zinc dust Keducing agents yield (a) hydro- 
juglone 

Salt— (C„HjO,),Cu nearly insoluble mi- 
croscopic violet pnsms 

Acetyl derivative 0„H5O,(OAc) [166°J , 
flat yellow tables or thin pnsms , sublimes in 
long thin plates , volatile with steam , spanngly 
soluble m water and cold alcohol, easily in hot 
alcohol, ether, benzene, chloroforn, and CS, , 
yields an intense green colouration with alcohohc 
KOH 

Mono oxim C,A(OH)|^q^ [187°] 

Glistening red needles or thin prisms, easily 
soluble in alcohol and acetic acid, very slightly 
in water , dissolves with a blood red colour in 
H4SO4 and in dilute NaOH (Bemthsen a Semper, 
B 18,203) 

Di oxim 0,A(^H)(NOH)|. From juglone 
(1 mol) and hydroxylamine hydrochloride (2 
mols ) at 140° (Bemthsen a Semper, B 19, 16^ 
Brownish yellow needles (from HOAc) Puns 
off at 226° SI sol. alcohol and acetic acid Al- 
kalis dissolve it, forming an orange solution 

Phenyl-amido juglone 0,oHjO,(NHPh) 
[230°] Formed by heating an . Icohohc solution 
of juglone and aniline ^ylius, B 18, 472) Bed 
tables Bubhmable V si sol alcohol Dis- 
solves in alkalis with a purple red colour 

Di-methyl-amido-juglone 
[160°] Formed by dissolving juglone in £- 
methylamme solution (Myhus, B 18, 464) 

I Brownish^violet tables Soluble in benzene, 
I chloroform, and OS„ sparingly in alcohol, ether, 
I and acetic acid, insoluble in water By SnOlg it 
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it redaoed to dimethylamido hydroji^lonei On 
netting with strong HOI it sphts on dimethyl* 
amine, giving oxy juglone 

OzyjTiglone 0 ,Je ,04 t $ 

CH C(OH)OCO 0(0H) 

I II* Di-oxy-najphthoqum- 

CH OH — 0 00 OH 

one [c 220°] Formed by heatmg di methyl- 
amido juglone with H^l Formed also bv oxi- 
dation of an alkaline elution of juglone by ex 
posure to the air Prepared by oxidation of 
juglone with an alkaline solution of potassium 
femcyanide , yield ^0 p o of theory (Myhus, 
H 18, 466) Small yellow trimetrio tables Spa 
ringly soluble in ^cohol, ether, benzene, and 
CS, 

Salts — A"Na, easily soluble red needles — 
A"K, sparingly soluble red needles — A^Ag,. — 
A"Ci amorphous red pp 

Benzoyl derivative 0,«H.0^0Bz), 
(170°] , small yellowish white crystals , easily 


soluble in benzene, sparmgly In alcohol and 
acetic acid, insoluble in water 

JTTQLOXIH V Oxim of Juolons. 

JtlGLONlO ACID V Di nitro-oxy phthalxo 
▲cm 

JUNIPEB OIL The hemes of the jumper, 
which are used for flavouring gm, yield on dis- 
tillation an essential oil Gi^H,, (155°-163°) S G 
2ft 839 (Blanchet, A 7, 166 , Soubeiran a Capi- 
taine, A 34, 325) The oil is hevorotatory , it 
gives no solid bromide, but after heating the oil 
to 260° it IS partly changed to a product boihng 
about 180°, and this gives cinenetetrabronude 
According to Wallach {A 227, 288) it contains 
pinene (v Tebpenes) The product of distiUa 
tion of the wood of the juniper contains a ses- 
quiterpene C,sHj„ which forms a hydrochloride 
Gi^Hj^HjCl, melting at 118° (Wallach, A 238, 
82) 

JTITE V Cellulose. 


K 


KACOTHELIHE 0„H*,0,N, (not 0*H„0,N,) 
le Cj,H^(N 0 j), 04 Nj Prepared oy dissolving 
brucine m an excess of cold mine acid (1, 2 8 G ) 
and warming to 60°-60° till the solution has be 
come yellowish red , the kacothehne separates 
out in small crystals (c/ vol i p 654) On 
oxidation with CrO, and H^SO^ it yields the same 
product O^HjjjNjO, as brucine By treatment of 
kacothehne, suspended in boiling HCl, with 
bromine water it is converted into an acid 
C„H^4N20, This acid by further oxidation with 
CrO, and H^SO, yields the above oxidation pro 
duct On reduction with tin and HCl 

it yields a base C 5 iH 2 ,(NH^NjO, (Hanssen, B 
20, 462) 

Base C^H^N.O. t e C„H,,(NH,)N,0, [232°] 
I ormed by reduction of kacothehne with tin and 
HCl Needles Atmospheric oxidation or Fe^Cl, 
produces a blue black colouration Insoluble m 
water and alcohol, dissolves in aqueous NaOH 
With a reddish yellow colour Its methylo iodide 
forms glistening plates easily soluble m water — 
B^H^Cl, large glistenmg crystals (Hanssen, B 
20, 463j_ 

KAIBXNE V (B 4) Oxy (Pp 4) methyl - 

qUINOLINE TETBA HYDRIDE 

Kairine At (B 4) Oxy (Py 4) ethyl quin 

OLINS TETRA HTDBIDK 


KAIKOCOLL 0„H„NO, ue. 


yXja^VJA 


IH^ [66°] Long fine needles 


CHyCOjH 

Sol alcohol and ether, si sol water Prepared 
by heating (B 4) oxy quinolme tetra hydride 
with ohloro acetic acid ^0 Fischer, B 16, 718) 
KAIBOLIHE IS desonbed as Methyl-quinol- 

Dm TXnU-HYDBXDE 

Amido-kairoliue v Amido {Py 4 )^thyl- 

QUINOLXKB TETIUHYDBXDE 

Ifitro-kairoline v '^vtwi-(Py 4 )-msteyl- 

QDlNOLnaC TETBA-BYDBIDS. 


KAIBOLINE m CAEBOXTLIC ACID 9 

{Py 4) Methyl QuiNOLihE tetri hydride (B 3)- 

CARBOXYLIC ACID 

KAK0STB7CHKINE v Cacostbychnine. 
KAMA LA A yellow dye, used m India, con 
tamed in the seed capsules of Mallotue phiUi- 
pewits, and occumng in commerce as ayellowish 
brown powder composed of minute resmous 
globules It contains Mallotoxih (g v ) (A. G a. 
W H Perkin, jun , B 19, 3109) 

KAORI OXIM The product of a coniferous 
tree {Dammara auetralis) grownng in New Zea- 
land When distilled with steam it yields a 
terpene C,„H,„ (167°-158°), S G 863 (Bennie, 
C J 39, 240 , cf Thomson, A Ch [3] 9, 499 ; 
Muir, C J 27, 733) It is feebly lavorotatory, 
and yields a small quantity of cymene when 
treated with PCI, 

KAWAIN A crystalline resm, occurring 
along with Methysticin (g v ) in Kawa kawa, the 
root of Macropiper methyHvcum (Gobley, J Ph, 
[3] 37, 19 , O’Korke, C R 50, 698, Cuzent, C R 
60, 436 , 52, 206 , Ndltmg a Kopp, MoniL 
Saent [3] 4, 9, 20) It is not a glucoside On 
oxidation it yields benzoic acid 

KELLIN A glucoside in Ammi Visnaya 
(Mustapha, G R 89, 442) Small silky needles, 
V si sol cold water, sol alcohol, v sol ether. 
Has a bitter taste Gives a white pp with Kess- 
ler’s reagent Emetic and narcotic 
KEPHlBv Milk 

KEEATIN V Pboteids, Appendix 0 
KETATE8 {ethers of ketones) Bodies eon- 

structed on the type •• 

Green, B 17, 3015) Bodies of the form 
or may be called 

^oketates i 

KETINE A name given by Y Meyer and 
TreadweU (B 14, 1150 , 15, 1059, 1055) to the 
product of the reduction of mtroso-aoetone with 
tin and MOl Its di-oarboxyhc ether is formed 
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in like manner by reducing mtroso-aoeto-aoetio 
ether Eetme OcHgO, appears to be di-methyl- 
GH. N GMe CH N CMe 
pyrazme Q I I] or U | , and will be 

CMeNCH CMeNCH 
described as such (cf Oeconomides, B 19, 2524 , 
Japp, O J 61, 98) Meyer (B 21, 19) proposes 
to use the name aldine instead of pyrazme 
CH N CH CH N CH 

for the group |] I || or I (j Other 
CH N CH OH N CH 

alkyl-pyrazmes are formed m like manner 
by the reduction of the mtroso- derivatives 
HO N GH CO CnH2»4.„ of ketones of the form 
CH, CO CnH^n+i As ketine di carboxylic acid 
does not form an anhydride it has probably the 
COaHC— NCMe 

formula i] | rather than 

CMeN 0 co;a 

OMeNOCOaH 

II I , whence the symmetrical formula 
CMe N C COjH 

for ketine given above (Oeconomides) 

KETIFIC ACID A name given to Di methyl- 
dikktonb di-cakboxylic acid, as it might perhaps 
be called di keto adipic acid 

KETO This prefix is employed by some 
chemists to denote the displacement of H^ in the 
group C CHj G by 0 Thus quinone might be 
called di keto benzene, while aceto acetic acid 
would bo 0 keto-butync acid The prefix ‘ keto * 
does not indicate the introduction of a new or 
game group, whereas the corresponding prefix 
‘aldehyde-’ indicates the mtroduction of the 
group CHO, and ‘ carboxy ’ is used to denote the 
introduction of CO^ In order to avoid the 
confusion hkely to arise from this circumstance 
the term ‘ keto ’ is avoided in the headings of 
articles m this Dictionary substances which ' 
might have such names given them are described 
as ketones, qumones, or oxy compounds The 
prefix KETO- has also been used as mdicating sub 
stitution of hydrogen by the ketonio group 
CO CH„ thus Erdmann (B 21, 636) terms 
CH, CO C„Hg OH keto naphthol In keto com- 
pounds the group CO CH may often be regarded 
with equal propriety as C(OH) C, and such com- 
pounds are named in accordance with the latter 
formula Thus phloroglucin may be described 
as tn-keto-benzene hexahydnde or as tri-oxy- 
benzene 

DI-SETO- HEPTANE v Methyl butyl di 

KETONE 

Dl-KETO-HEXANE v Methyl propyl di 

KETONE 

a-jS-DIKETO-HEXYLENE v Methyl allyl- 

nXXBTONB 

KETO-HEXA HYDKO-BENZOIC ACID CY 
ANHYDEIN V Nitrile of Oxy isophthalio acid 

HEXAHYDBIDE 

DI-XETO-HYDEINDEKE v Indonaphtho- 

QUZNONE 

DI-XETO-INDONAPHTHEHE v Indonaph 

tHOqVTINONB 

XETO-LACTONIC ACID C,H,oO< [181«1 
When -o-acetyl-iS-ethyl-succmio ether is heated 
it partly breaks ' jp into alcohol and ethyl keto 
laetom^ which, on saponification, gives potas- 
iio ketolaotonate (S Young, 0 J 48, 176 , A 
216, 46) It is also formed, together with 
OOaH.C]^t CH^, by boding the e^er 


(CO,Jt.OHEt CHAo CO,Et) with dilute HCl, and 
may be extracted from tne product by ether. 
The free acid crystallises from water, and is si 
sol cold water, m sol hot water 
Salts — BaA',2H,0 —AgA' 

Rectction — 1 Heated with baryta the fol- 
lowing reaction occurs 20,H,o04 + 8BaO + H^O 
«*2BaC0, + Ba(0,Hn0,). The new acid, 
C,H,20„ appears to be 'iquid , it forms a very 
soluble and unstable silver salt — 2 Gold baryta 
produces an unstable dibasic acid, C,H,20„ by 
assimilation of H,0 

Constitution — Ketolac^onic ether is formed 
from COjEt CHAc CHEt COjEt by splitting off 
HOEt Inasmuch as CO,Et CMe Ac CHEt CO^Et 
does not form in th^ same way the ether of a 
crystaUine acid it is probable that the H which 
18 here displaced by methyl goes to form alcohol 
m the formation of the ketolactonio ether And 
since ketolactonic ether appears to be a lac* 
tone it should be 

COjEtCCHEt CO, 

II I 

CH,CO 1 

the acid being CO^H C CHEt CO 

II I 

CH,CO~~ I 

KETOLE Another name for Indoik (Jack- 
son, B 14,879) 

KETONES The ketones, m their simplest 
form, contain a carbonyl group CO attach^ to 
two monad hydrocarbon radicles If the twa 
radicles are identical, as in acetone (dimethyl- 
ketone) CH, CO CH„ the compound is a simple 
ketone , if different, as in methyl ethyl ketone 
CH, CO CHj CH,, it 18 a mixed ketone 

Just as the fatty acids of the senes CnH,nO, 
may be denved from the hypothetical carbonic 
acid CO(OH), by replacing one hydroxyl group 
by a monad hydrocarbon radicle, so the ketones 
may m turn be derived from the fatty acids by 
replacing the remaining hydroxyl group by a 
second radicle 

HO CO OH CH, CO OH OH, CO OH, 

Carbonic acid Acetio acid Acetone 

There is therefore a simple ketone denvable 
from each fatty acid by the mtroduction of a 
hydrocarbon radicle, identical with that which 
is attached to the carboxyl group of the acid, 
in place of its hydroxyl group 

If one of the radicles in a ketone is hydrogen 
the resulting compound is an aldehyde 

CH, CO H CH,CO CH, 

Aldehyde Acetone 

and owing to this similanty in constitution, the 
aldehydes and ketones have many reactions in 
common In the case of formic acid the radicle 
attached to carboxyl is hydrogen, and the ketone 
therefore coincides with the aldehyde 

HCOOH HCOH 

Formio acid Formaldehyde. 

From this point of view the ketones may be re« 
garded as homologues of formaldehyde 

Compounds oontaming two carbonyl groups 
are termed dUceUmeSt those oontami^ three, 
tnkeUmea 

Fatty ketones 

Formahon,--! By the destruotiye dlstlUa- 



KETONES. 


108 


tion of the oaloiom salts, better still, of the 
banum salts, of acids of the senes OnH^O, * 

(CH, CO 0)aCa - CH, CO CH, ^ CaCO, 

If a mixture of the salts of two acids is 
employed, a mixed ketone, containing the hydro* 
oarbon radicles of both acids, is formed 
(CH, CO 0),0a + (O4H, CO 0),Ca 
= 2CH3C0 C,H,+ 2CaC0, 
(Williamson, C J 1862, ^6%) 

It one of the salts is l formate, an aldehyde 
is formed, a hydrogen atom from the formate 
attachmg itself to the carbonyl group 
(CH, CO 0),Ca + (H CO 0),Ca 
= 2CH,CCH + 2CaC0, 

(Pina, Ctmento, 3, 126 , A 100, 104 , Lim- 
pricht, A 97, bo8) 

In the preparation of k. tones by the de 
structive distillat on of salts it is advantageous, 
if the molecular weight of the ketone is high, 
to conduct the distillation under reduced pres- 
sure (Krafft, B 15, 1693) 

2 By the destructive distillation of the cal 
cinm compounds of primary alcohols (Destrem, 
A Ch [6] 27, 7) In this reaction the alcohol- 
ates are converted, with evolution of olefins and 
hydrogen, into salts of fatty acids 

(C^H^O) ^Ca =■ 2C ;H, + CaO + H!,0 , 

(C AO)2Ca + 2H,0 - (C,H,OJ,Ca + 4H, . 
and the calcium acetate is then decomposed by 
the heat, yielding acetone A por on of the 
acetate, however, reacts with the calcium oxide, 
evolving methane 

3 By heating a mixture of the sodium com 
pound of an alcohol and the sodium salt of a 
fatty acid in a current of carbon monoxide, 
mixtures of higher ketones are formed, along 
with sodium salts of higher organic acids 
(Geuther, A 202, 288) The constitution of 
these ketones is not known with certainty, and 
the process in which they are formed is not 
understood 

4 By the action of acyl chlondes on zinc 
alkyls (Freund, A 118, 1, cf Pawlow, A 188, 
104) The acyl chloride is added to the nnc 
alkyl, at first g-adually, afterwards more rapidly, 
cooling with ice during the operation The mix- 
ture IS then decomposed with excess of water 

CH, COCUZn(C,H,), 

- CH, CCl(OZnC*HJ C^H, , 

2CH, CCl(OZnC,Hj) C^, + 2H,0 

» 2CH, CO C,H, + 2C A + ZnCl, + Zn(OH)r 
If the mixture is allowed to stand too long be 
fore adding 'water, the additive compound formed 
in the first stage of the process reacts with a 
second mol of alkyl chloride, exchanging its 
halogen for alkyl and generating a compound 
which, on treatment witli water, yields a ter 
tiary alcohol 

6 By the oxidation of secondary alcohols 

OH, CH(OH) CH, + O - CH, CO CH, + H,0 

6 By tne oxidation of secondary acids of the 
lactic senes with potassium bichromate and 
dilute sulphunc acid Thus hydroxy-isobutyno 
acid yields acetone 

(OH,),C(OH) CO,H + 0 - (CH,),00 + CO, H,0 

7 Certain ketomc acids part with carbon 
dioxide, forming ketones Tnis decomnosition 
takes place very readily m the caae of the 
^-ketomc acids Thus when ethylio aoeto- 
Mttato is warmed with a caustic alkali it is 


hydrolysed, and the hberated acid splits off 
oarbon dioxide, thus 

OH, CO CH,.CO,H - CH, CO CH, + CO^ 

8 Alcohols contsmmg a hydroxyl-group 
attached to a doubly-hnked carbon-atom do not 
appear to be capable of existmg m the free 
state, and change, at the moment of their for- 
mation, mto either aldehydes or ketones, the 
former transformation oconrrmg when the 
hydroxyl group is situated at the end of, the 
latter when it is within, the chain 

CH, CH(OH)-CH, CHO 
CH, C(OH) CH, = CH, CO CH, 
(Erlenmeyer, B 13, 309 , 14, 320) 

9 When secondary or secondary tertiary 
glycols are treated with dehydrating agents, 
such as phosphorus pentoxide or zinc chlonde, 
they part with water, forming ketones Pro- 
bably an nnsaturated alcohol is first produced, 
and this changes, at the moment of its forma 
tion, into a ketone (v preceding paragraph) • 

CH, CH{OH) CH(OH) CH,~H,0 
I = CH, CH C(OH) CH, » CH, CH,.CO CH, 
Primary glycols, when thus treated, yield alde- 
I hydes Tertiary glycols (pmacones) are dehy- 
I drated even by boiling with dilute sulphuric acid, 

I forming ketones, the reaction being aocompamed 
I in this case by the migration of an alkyl group 

(OHJ,C(OH) C(OHHCH,),-H,0 

Pmaoone 

»(CH,),CCOCH, 

Pinaoolln 

10 When the homologues of acetylene are 

passed mto a solution ^ merenno chlonde 
heated to they take up the elements of 

water, yieldmg ketones (Eutseberow, B 17, 18) 

CH, C CH, + H,0 « CH, CO CH, 
Acetylene itself yields aldehyde 

11 ketones, especially acetone, are formed 
m the destructive distillation of wood, sugar, 
citno acid, and various other organic oomponnds 

Properties and ReachoTis — The lower mem- 
bers of the ketone senes are liquids, with a 
peculiar ethereal odour, boiling without decom- 
position The higher homologues, beginning 
with C„H,,0, are crystalline solids 

The ketones are isomeric with the aldehydes 
contaimng the same number of atoms of oarbon 
They closely resemble the aldehydes m many of 
their reactions, but are distinguished from them 
' by not reducing ammoniacal silver solutions. 
Like the aldehydes, many of the ketones com- 
bme with the hydrogen sulphites of the (Ukalu 
to form cr}stallme double compounds The 
rule given by Grimm (A 167, 262) that only 
those ketones combine with hydrogen sodium 
’ sulphite which con tarn the group CH,,CO, holds 
j very generally an exception is propione (^- 
1 ethyl ketone) CO(C,H,)„ which forms a douole 
< compound, although with difficulty These 
‘ compounds are used m separating and purifying 
I the ketones on treatmg the doable oomponnd 
with sodium carbonate the ketone is hberated. 
The ketones, like the aldehydes, umte withkycim- 
cyanui acid to form nitriles of hydroxy -acids 
(CH,),CO + HCN-(CH,),C(OH)CN (Urech, A 
164,268, Tiemann a.Fnealknde., B 14,1971) 
f^d these nitnles react with ammonia, yielding 
mtnles of amido-aoids (CH,),0(OH) OH ^ HH, 
«(CH,),0(HByON-i-H,0 (T a. P.h In 
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presenoe of oonstio potash, acetone mutes 
with chloroform to form acetone-ohloroform 
(OH,)«C(OH) 001|, which when heated with 
water to 180° yields hydrozy>isobutyno acid 
and hydrochloric acid (Willgerodt, B 14, 
2451. 16, 1585) —Sodtum amalgam^ acting 
cm aqueous solutions of the ketones, re- 
duces them to secondary alcohols , thus 
acetone is converted into isopropyl ^cohol 
(CH 5 ),CO + H,= (OH,),OHOH (Fnedel, O R 
65, 53) At the same time, a second reaction 
occurs in which 2 mols of the ketone are 
umted during the process of reduction, forming 
a tertiary glycol, or pinacone 2 (CH 3 ),CO + 
«(CH,),C(OH)C(OH)(CHs),— The ketones are 
less susceptible of oxidation than the aldehydes, 
and, unlike the latter, can never yield by oxida 
tion an acid containing the same number of 
carbon atoms They are best oxidised by boil 
mg them with a mixture of potassium bichromate 
and dilute sulphuno acid Popof! (A 161, 800) 
has formulated the following rules regardmg the 
products formed in the oxidation of the ketones 
— ^tules to which, however, there are occasional 
exceptions The ketone is broken up at a point 
between the carbonyl group and one of the 
alkyl groups, the oombmed carbonyl being oxi- 
dised to carboxyl, and the separated alkyl being 
oxidised, if primary, to a fatty acid with the 
same number of atoms of carbon as the alkyl 
itself, and if secondary, to a ketone, which may 
in turn be further oxidised If a ketone con 
tains two dissimilar alkyls, the carbonyl group 
will remain attached to that carbon atom which 
has most hydrogen combined with it, unless m 
the case of a tertiary alkyl or a radicle of the 
benzene senes, when the carbonyl group will 
remam m combmation with the non hydro 
genated carbon atoms If the two dissimilar 
^kyls are both pnmary, or both secondary, or 
both tertiary, the carbonyl will remain attached 
lo the alkyl of lower molecular weight The 
following equations illustrate these rules 

CH, CO CH, + 30 = CH, CO^ + H CO,H 
CH, CO CH^CH, + 30 = CH, CO,H + CH, CO,H. 

CH, CH, CH, CO CH(CH,), + 20 

- CH, CH,.CH, CO,H + CO(CH,),. 

CH,. CO C(0H,), + 30 = H CO,H + (CH,),0 CO,H 
OH, 00 0.H, + 80 = H CO,H + C A 00^ 

In severed oases, however, a subordinate reac 
tion, m which the ketone is oxidised in a way 
the reverse of that predicted by the rule, occurs 
simultaneously — Chlorine and brormne give 
substitution compounds — Phosphorus venta- 
chloride replaces the oxygen of ketones by two 
ohlonne atoms —Ammonia reacts less readily 
with ketones than with aldehydes With acetone 
it forms diaoetonamme 0,H„N0, and tnaceton- 
amine 0,H„N0 —With hydroxylamine in aque 
ous solution the ketones yield the ketoximes . 

0H,00CH, + NH,0H 
«0H,0(N0H)0H, + H,0. 

Aoetoxime 

The ketoximea are generally sohd crystalline 
Oompounds, volatile without decomposition 
Concentrate hydrochloric acid decomposes 
^em into hydroxylamine and ketone. — In like 


mcntiLij^henylhydranne reacts with the ketones, 
eliminating water and formmg ketohydrazones: 
CH, OO.CH, + C A NH NH, 

« CH, C(N NHC,H,) CH, + H,0 

Aoetonephenylhydrasone 

The ketohydrazones of the fatty series are for 
the most part oily liquids, which may be distilled 
under reduced pressure Acids decompose them 
into phenylhydrazme and ketones (E Fischer, 
B 16, 661) —Nitrous acid converts the ketones 
into isonitroso ketones The reaction occurs 
more readily, however, with ethereal salts of 
n trous acid , thus wh^n a mixture of amyl 
mtrite and acetone is warmed with hydrochloric 
acid isonitroso acetone is formed 
CH,CO CH, + 0,H ,ONO 

- CH, CO OH N OH + 0,H„ OH 
Sodium ethoxide may be substituted for hydro 
chloric acid in the foregoing reaction, but in this 
case the sodium compound of the isonitroso 

I ketone is formed and must afterwards be 
decomposed by acetic acid (Claisen, B 20, 252, 
and 656 , Claisen a Manasse, B 20, 2194) The 
isonitroso ketones are also readily obtained by 
the action of nitrous acid on aceto acetic acid 
and its homologues 
CH, CO CH, CO,H + HNO, 

Aoeto acetic acid 

- CH, CO CH N OH + CO, + H,0 

I sonitroso-acetone 

(V Meyer a Zublin, B 11, 695 , Ceresole, B 16, 
1328) — Concentrated mtne acid converts the 
ketones into dinitro paraffins thus propione 
CH, CH,.CO CH, CH, yields dinitroethane 
CH,CH(NO,), (Chancel, Bl 31, 604) —The 
ketones react with the mercaptans, eliminating 
water and yielding * mercaptoles ’ (thioketates) , 
ethyl thiodimethylketate is formed when gaseous 
hydrochloric acid is passed into a mixture of 
acetone and mercaptan 

{CH,),CO + 2C,H, SH » (CH,),C(8 C,H,), + H,0 
(Baumann, B 18, 887) The mercaptoles are 
liquids, insoluble in water, not volatile without 
decomposition, stable towards alkf^lis and dilute 
acids —Under the influence of dehydrating 
agentSf such as sulphuric acid, zinc chloride, 
hydrochloric acid, &q , the ketones readily 
undergo condensation, two or more molecules 
combining, with elimination of w ator, to form more 
complex oompounds Thus 2 mols of acetone 
unite to form mesityl oxide (CH,),C CH CO CH„ 
and 8 mols to form either phorone 
(CH,),C CH CO CH C(CH,), or mesi ylene (1, 3, 
5 trimethylbenzene) C,H,(CH,)„ according as 
2 or 3 mols of water are eliminated m the 
process 

Benzene ketonei Ketones of this class may 
either contain two benzene radicles directly 
attached to oarbo^l, as m benzophenone (di- 
phenyl ketone) C,H, COCJH,, or the carbonyl 
group may unite a benzene redicle and a fatty 
radicle, as m acetophenone (phenyl methyl- 
ketone) 0,H, CO OH, , or one or both of the 
benzene radicles may be attached to carbonyl 
by means of a fatty group, as m phenyl benzyl- 
ketone C,H, CO CH,.0,H„ or di benzyl ketone 
0,H, CH, CO CH,.0,H, 

Preparation — Many of the methods already 
desoril^d for the preparation of the fatty ketonef 
are also applicable in the case of the beniene 
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ketones Thus benzophenone may be obtaii ed 
by the distillation of a benzoate 

(OJH, 00 O),- (0,H,),CO + OaCO,, 

«nd acetophenone by distilling a mixture of a 
benzoate and an acetate 
<0 A 00 0),0a + (CH, CO 0),Ca 

-20.H» 00 CH, + 2CaCO, 
Again, acetophenone may be obtained by the 
action of benzoyl chloride on zmo methyl , but 
if it IS desired to introduce a benzene radicle m 
place of the haiogen of the acyl chloride the 
mercury compound of that radicle must be em 
ployed 0,H* 0001 + Hfr(0,Hj), 

-(O.HJ,CO + Hg(OA)Cl 
The benzene ketones are also formed, like the 
fatty ketones, by the oxidation of the correspond 
uig secondary alcohols 

(C H,),CH OH + 0 » (C,H,),C0 + H,0 , 

biphenyloarbinol 

and of secondary glycolic acids containing 
benzene radicles 

<0^J,C(0H) 00^ + 0 

BensUio acid « (C.HJ^CO -h CO, + H,0 , 

further, by splitting off carbon dioxide from 
ketonic acids of the benzene series 

0 A CO OH, 00^ * C.H, CO CH, + CO,. 

Benioylacetio acid 

By shakmg phenylacetylene with sulphuric 
acid of 76 p c it takes up the elements of water, 
yieldmg acetophenone 

C,H, C CH -f H,0 = C,H, CO CH, 

<Fnedel a Balsohn, Bl [2] 35, 66) 

The following modes of formation are pe 
culiar to benzene ketones — 

1 By the action of an acyl chloride on a 
benzene hydrocarbon m presence of aluminium 
chloride CH, COCl + C*H, =. CH, CO C*H, -j- HCl 
(Fnedel a Crafts, A Ch [6] 1, 507) In this 
reaction the acid radicle alv^ays attaches itself 
to a benzene nucleus, and never to a fatty group 
In like manner ketones containing two benzene 
radicles directly united to carlwnyl may be 
prepared by acting on a benzene hydrocarbon 
with carbonyl chloride in presence of aluminium 
chloride COCl, + 2C,H, » CO(C,H,), + 2HC1 

2 The last mentioned class of ketones may 
also be obtained by heating a mixture of a 
benzene carboxylic acid and a benzene hydro 
carbon with phosphorus pentoxide 

0,H, CO OH + C.H, = C,H, CO O.H, + H,0 

8 By the oxidation of hydrocar^ns in which 
two benzene radicles are united by a methylene 
group 

0,H, CHy 0,H, + 0, « C,H, CO C,H, + H,0 

Ketone-alcohols are obtained by polymerising 
benzene aldehydes with potassium cyamde 

2C,H, OHO - 0,H, CO CH(OH) 0 A 

Bei^dshyde Benzoin 

Ketone phenols are formed when acyl ohlor 
ides of the benzene senes act on phenols m 
presence of zme 

0 A.cioca + 0 A OH « c a co o a oh + hci 

j»>Hydroxybensorhenone 

The acid radicle enters the nucleus of the 
phenol in the para- position to the hydroxyl 
group 


Properties and Beactums — The benzene 
ketones are hquids and solids, boihng without 
decomposition and havmg a pleasant aromatic 
odour 

In most of their reactions they closely re 
semb^e the fatty ketones Popoff’s rules {v 
supra) apply to the oxidation of the benzene 
ketones the carbonyl group always remams 
attached to a benzene nucleus to which it is 
directly united Like the fatty ketones, the 
benzene ketones react with hydroxylamine and 
with phenyl-hydrazine eliminating water and 
yielding hydroximes and hydrazones On re- 
duction with sodium amalgam they form secon- 
dary alcohols, but heatmg with hydnodic acid, 
or distillation with zinc dust, reduces them to 
the corresponding hydrocarbons 

(C,H,)2C0 + 2H, - (C,H,),CH, + H,0 
Diphenylmethane 

By fusion with caustic alkalis they yield a salt 
of a benzene acid together with a hydrocarbon 
C.H, CO C,H, -I- KOH = C,H, C0,K + C A 
They are less subject than the fatty ketones to 
undergo condensation with elinunation of water, 
and those which contam two benzene radicles 
directly attached to the carbonyl group do not 
exhibit this tendency at all 

Only those benzene ketones combine with 
hydrogen sodium sulphite in which the car- 
bonyl 18 attached to two fatty groups, one of 
which IS methyl thus, benzyl methyl ketone 
C,H, CH, CO CH, and methyl phenylethyl ke- 
tone 0,Hj CH,.CH, CO CH, form double com- 
pounds , acetophenone C^Hj CO CH, does not 
Diketones The diketones contam two car- 
bonyl groups attached to hydrocarbon radicles 
If the two carbonyl groups are directly umted, 
the compound is an a diketone , if they are 
united by a carbon atom, it is a jS-diketone , if 
by a chain of two carbon atoms, a 7-ketone, and 
so on 

Some of the diketones, such as benzil 
C«H, CO CO CgH,, have been known for a con- 
siderable time, but the majority are of recent 
discovery Their chief interest lies in the ease 
with which the two carbonyl groups may bo 
made to condense with one or more molecules 
of some other substance to form closed oham 
compounds In this way glyoxalines, quinolmes, 
pyrazoles, furfurans, pyrrholes, thiophens, and 
similar compounds have been prepared 

a-Dikctoncs These may be regarded as 
homologues of the dialdehyde^lj/oxalyCHO GHO 
They may be obtained by the action of chlorme, 
or, better, of mtno acid, on a ketone alcohols 

C,H, CO CH{0H) C A + 0 

Benzoin 

« C,H, CO CO 0,H, + H!,0 

Benzil 

(Laurent, A Ch. [2] 69, 402, Zmm, A 84, 
188) By hydrolysing the isomtrosoketones by 
boihng them with dilute sulphuric acid 

CH,CO C(N 0H)CH, + H,0 

Izonitroeo-ethylmethyl ketone 

« CH, CO CO OH, + NH,.0H 

Dlacctyl 

^Yon Pechmann, B. 21, 1411) 

The bensenoid a diketones react with eaustio 
potash to form secondary glyooho acids, the two 
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hydrocarbon radicles attaching themselyes to 
the same carbon atom 


OA CO CO o;b4+koh= 

Bensil 


(0.H,),0(0H) CO,K 

Fotaasium benzilate 
(diphenylglyoolate) 


(Liebig, A 25, 25 , Zimn, A 81, 829) In like 
manner giyoxal yields glycolic acid The fatty a- 
diketones, however, condense to form qumonea 
{q v) — o-Diketonea react with 2 mola of hj/- 
droacylamine to form dihydroximes Benzil 
hydroxime is remarkable as occunmg m three 
isomeric modifications, all of the formula 
C ^5 C(N OH) C(N OH) C«Hj, an isomensm 
which IS explamed by Victor Meyer by means of 
tridimensional formulas (Auwers a V Meyer, B 
22, 705 , cf also Hantzsch a Werner, B 23, 11) 
These three hydroximes, when heated, part with 
water, yielding m each case the same olosed- 
oham compound —an anhydride 
CACNv 

I >0 

O.Hj C W 

(Auwers a V Meyer, B 21, 810) — With o- 
OMLimnea the a*diketonea yield qumoxahnea 
'azines) 

CO C,H- 

inFf Toluylene- 
diamine 

yNOO.H, 

-CH,C«H,<|I1 +2H,0 

\N 0 CeHj 
Biphenyltolaqainoxaline 


>C,H. 

Benzil 


(Hmsberg, B 17, 322 , cf Witt, B 19, 915) For 
an account of the behaviour of a diketones with 
aldehydes and ammonia t; vol i p 465 

^-Diketones The lowest member of this 
senes which is a true diketone and not a di« 
aldehyde is acetyl acetone CH^ CO CH^ CO CH, 
By the action of aluminium chlonde on acetyl 
ohlonde a crystalline substance of the formula 
C, 3 H, 408 Al 2 Clg 18 formed, which, on treatment 
with water, evolves carbon dioxide and yields 
acetyl acetone (Combes, G B 103, 814) A 
general method for the preparation of jS diketones 
consists in acting on a mixture of a fatty or a 
benzene fatty ketone and the ethyl salt of a 
carboxyhc acid with sodium ethoxide The 
latter substance produces condensation between 
the ethereal salt and the ketone witii elimina- 
tion of alcohol 

CgHg CO OCgHg + CH, CO CH, 

Ethyl benzoate Acetone 

- C,H, CO CH, CO CH, + CjH, OH 

Bcnzoyl>aoetone 


In reality it is the sodium compound of benzoyl- 
acetone C,H^ CO CHNa CO C^H, which is formed, 
and it IS necessary to decompose this compound 
with carbon dioxide m order to obtam the free 
diketone (Claisen, B 20, 656) Di acyl denva- 
tives of acetic acid are decomposed on boiling 
with water, elimmatmg water and generating 
diketones 


(0,H, CO),CH 00,H- (CA CO),CH,+ CO, 
Dibenioylacetio sold nibenzoylmethane 

(Baeyera W H Perkin, jun , B 16,2128, E« 
Fischer a Kuzel, B 16,2239) 

The methylene group m the F-diketones is 
attached to two elec^ negative carbonyl groupa 


Fcr this reason one atom of hydrogen m this 
group, like the hydrogen m the methylene group 
of aceto acetic ether or malonio ether, is re- 
placeable by an alkaU metal when presented to 
it in the form of an ethoxide By treating the 
alkali compound thus obtained with the halogen 
compound of an alkyl or acid radicle, the radicle 
can be introduced in place of the alkaU metal 

(C.H, CO),CHNa + C,n, COCl 

Sodium dibenzoyl Benzoyl 

methane ohloride 

••(OAOO),CH + NaGl (Baeyer a Perkin, I «). 

Trlbenioylinethane 


The jS-diketones react with 1 mol of phenyl 
hydrazine eliminating 2 mols of water, and 
forming pyrazoles 


CH, CO CH, CO CH, + C,H, NH NH, 

Aoetyl-aoetone Phenylhydrazine 

N 

I n +2H,0 

CH,C — CH 

Phenyldimethyl- 

pyrazole 


(Knorr, B 20, 1104) —Aniline reacts with 3-di. 
ketones in two stages thus when benzoyl- 
acetone IS heated with anihne at 150^ the 
two substances first unite, parting with 1 mol 
of water C,H, CO CH, CO CH, C,H, NH, 
= C,H, CO CH,,C{N C,H,) CH, + H,0 , and when 
the compound thus obtained is heated with con- 
centrated sulphunc acid, it parts with a second 
mol of water, forming a quinoline derivative 


C.H, 

(ijO 

0,H. C CH, 


C.H. 

I 

C CH, 


+ H,0 


a-Methyl*Y phot j Iquinollne 


(C Beyer, B 20, 1770) This is a general 
method for the preparation of quinolines con 
taimng alkyls in the a 7 positions 

y-Diketones —In these compounds the two 
carbonyl groups are united by an ethylene 
radicle The lowest member of the series, aceto- 
nyl acetone, was obtained by Paal (B 18, 68 ) 
by heating pyrotntanc acid with water at 
160®-160° 


CH— OCO,H 

II II 

CH,0 OCH, +H,0 

V 


- CH, CO CH,.CH 2 CO CH, + CO, Acetophen- 
one acetone is obtained by heating acetophen* 
one aceto acetic acid (prepared by acting with 
bromacetophenone on sodaceto acetic ether, and 
hydrolysmg the ether thus formed) 

CH, CO CH CH,.CO CA 

<lo,H 

- OH, CO CH, OHrCO 0,H, + CO, (Paal, B 16, 
2866) 

By treatment with dehydrahng agents^ tuob 
as fuming hydrochloric acid or acetic anhy- 
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Inde, th« 7 -dlketone 8 are converted into foi | 
furana It is supposed that m this reaction the 
hketone first forms a * labile ’ modification con 
;ainmg two hydroxyl groups, and that this then 
>art8 with water to form the furfuran 

CH-CH 


,(!lO COCH, 


in 


Acetophenone-acetone * lAbUe * modifloatlon 
CH— CH 
II H 

-C3,c CCH, +H,0 

Y 

Phenylmethyl furfuran 

[Paal, B 17, 2756) An unsaturated ketone 
isomeno with phenylmethylfurfuran is formed 
it the same time — Phosphorus pentasulphide 
Bonverts y diketones into Imiophens, whilst with 
ammonta they yield pyrroles, the reaction m 
both oases being supposed to be preceded by the 
above-mentioned transformation of the diketone 
into its * labile * modification 
CH— CH 

l] 8 

5C,H*C CCH,-|.P,S* 

I I 

OH OH 

*LabUe acetophenone- 
acetone 
CH— CH 
II II 

- 5CJH, C C CH, + 2H,P04 + 2H,0 

\Y 

s 

Phenylmethj Ithiophen 


0,H, C C CH, + NH, 

in in 

CH-CH 

II n 

- C,H,C CCH, + 2H,0 

\/ 

NH 

Phenj Imethy Ipyrrole 

(Paal. H 18,367) 

An unsaturated y diketone, anhydraceto- 
vhenonebenr ^ (ajS dibmzoylstyrolene) is formed 
oy the action of caustic potash on a mixture 
of benzil and acetophenone 
C,H, CO 

I +OH,COC.H, 

C,H, CO 

0,H,CCH COCA 

» I +H,0 (Japp a. Miller, 

O.H,CO 
0 J 47, 35) 

Quinones If the two carbonyl groups of a 
diketone occur in a closed chain of six carbon 
atoms, the resulting compound belongs to the 
class of the quinones Tlus group of diketones 
will be treated of separately (v Quxkonxs), 

Triketones A triketone in which the three 
oarbonyl groups are directly nmted has been ob» 
ta^ed in the following manner (von Peoh- 
mann, B. 32, 862). Ihbenzoylbromomethane 


C,H, CO CHBr CO C,H, (prepared by the action 
of bromine on dibenzoylmethane, v supra) is 
converted by treatment with potassium acetate 
into the acetate of dibenzoylcarbmol 
0,H, CO CH(00,H,0) CO C^Hj, which, when bro- 
minatei, yields C,H, CO CBr(0CjH,0) CO C,H,. 
When this compound is heated above its meltmg- 
pomt (101 b°) it breaks up into acetyl bromide 
and diphenyltnketone 

C,H, CO CBr(0C,H,0) CO 0,H, 

» C,H,OBr + C,H, CO CO CO C,H, 
Diphenyltnketone, hke some other com* 
pounds in which a carbonyl-group is situated 
between two electro negative groups, unites with 
1 mol of water to form a hydrate , this has pro- 
bably the constitution C,H, CO C(OH)^ CO CjH, 
The formation of another triketone, tnbenzoyl 
methane, in which the three carbonyl groups are 
attached to the same carbon atom, has already 
been referred to F R J 

DIKETO-PENTAKE v Methyl ethyl dike- 
tome 

03 DIKETO-PROPYL-BENZEEE v Phenyl- 
methyl diketone 

KINIC ACID Synonym of Quinic acid 
KINO The dned juice, obtained from mcisions 
in the trunk of Pterocarpus marsuptum (Mala 
bar) The name has also been given to the dned 
juice from other trees, e g Eucalyptus resintfera 
(Australia) Pterocarpus ertnaceus, and Cocco 
loha um/era (America) Kino greatly resembles 
catechu, and is used m dyeing and m medicine 
It occurs in small brittle opaque reddish black 
fragments, partly soluble m water, almost en- 
tirely soluble in alcohol, insoluble in ether It 
has no odour, but a very astringent taste Used 
in medicine as an astringent It gives off pyro 
catechm when distilled (Eissfeld, A 92, 101) 
Potash fusion forms phloroglucm and protoca 
techuio acid (Hlasiwetz, A 134,122, Stenhouse, 
A 177, 187) Kino contains kinoin and kmo red 
and other bodies Kinom has been described as 
a * tannin ’ (Bergholz, cf Etti, B 17, 2241) 
Kinom C,,H,p, Occurs together with kmo- 
red, Ac , in gum kino, from which it is extracted 
by first boilmg with dilute HCl, and then ex 
tracting the solution with ether , yield 14 p o 
(Etti, B 11, 1879) Colourless prisms SI sol 
cold, readily sol hot, water On heating to 120® 
It gives kino red (C„H^O„) On heating with 
HCl to 130° it IS decomposed into methyl chlor- 
ide, pyrocatechin, and gallic acid 

Kmo red C^H^^O,, [160°~170°] A rod 

resin occurring m kino and left undissolved 
when it IS boiled with dilute HCl It is also 
formed by heating kinoIn It is si sol water, v 
sol alcohol FeCl, gives a dirty green colouration 
It dissolves in alkalis It ppts a solution of 
gelatin On fusion it yields a red amorphous 
anhydride CagHj^O,,,, which also ppts a solution 
of gelatin The anhydride is also formed by 
heating kino-red with dilute HClAq. Kino-red 
yields phenol and pyrocatechin when distilled 
KOSIN 0„H„0„ (142°] Obtained from 

onssc or kousso, the dned flowers of the Abys- 
smian koso tree (Hagenta Abyssintca), used by 
the inhabitants as a remedy agaiL 3t tape worm 
(Fliickiger a Bun, Ar Ph [8] 6, 193 , Pk, [8] 
6, 562) Onie anthelnuntio properties of koso 
seem to be due to kosin. Sulphur yellow tn 
metric orystaUu Nearly insoL waW, v sol 
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ftloohol, ether* benzene, OS,, chloroform, and 
HOAo, Dissolves in aqueous lUkahs and NajOO,, 
and 18 reppd by acids FeOl, colours its alcoholic 
solution permanently red Gone H^SO^ does not 
decompose it at 15®, but on wanning it forms 
isobutyrio acid and a red amorphous body 
0»H„0 ,*{?) Potash fusion gives formic, butync, 
and oxalic acids Sodium amalgam yields a 
volatile oil C, 3 H 480 and an amorphous yellow 
Bubstance 


Ae 0 tyl derivative 0,iH,,Ao«0}*. From 
kosm and Ao,0 
KOUMISS V Milk 
KYANSTKINE v Gtanbthinb 
KYANPHENINEv Cyapheninh 
KYANPEOPINE v Gyanpbopinb 
KYNUBENIC ACID t> Oxy quimolxnb oab 

BOXYLIO A0n> 

KYNUBIO ACID i; Gykuric acid 
XYNUBIN V Oxy quimolinb 


L 


LABUBITIKE An alkaloid said to occur 
along with cytisine in laburnum seeds (Huse 
mann a Marm6, Z [2J 1, 161 , 6, 677) Light 
orystalhne groups of monoclinio prisms, v sol 
water, si sol alcohol, nearly insol ether 

LAC A substance surrounding the eggs of 
Coccus laccce on the twigs of various trees in 
Bengal and Sumatra These twigs are called 
stick lac The lac is removed by melting and 
squeezing through canvas, when the hardened 
drops are known as seed jac After bleaching 
by chlonne or charcoal and making into sticks 
it IS known as shell lac or shellac Lao is used 
lor making sealing wax, varnishes, and a red 
dye called lac dye Lao contains 68 to 88 p c 
resin (about hall of which is soluble m ether), a 
small quantity of wax and of a red dye, and a 
larger quantity of a substance insoluble in alco 
hoi The wax [60®] contains ceryl and myricyl 
alcohols and their stearic, palmitic, and oleic 
ethers (Benedikt a XJlzer, M 9, 579) Shellac 
may be freed from wax by dissolving in boiling 
dilute Na^CO,, filtering, and ppg with HCl If 
the boiling be continued too long, liquid shellac 
is produced Shellac freed from wax gives 
azelaic acid when oxidised by KMn 04 (Benedikt 
a Ehrlich, M 9, 163) 

Liquid shellac Formed by boiling 

shellac (1,000 g ) with NaOH (300 g ) and water 
(20,000g ) for 2 hours When cold, sulphuric 
acid IS added and the liquid shaken with ether 
(B a E ) Thick liquid , insol water, v sol 
ucohol and ether Forms salts with Pb, Ag, Zn, 
Ba, and Ga — G^^HjoMgjO,, amorphous, v sol 
water, ppd on heating, but redissolves on 
cooling 

Laccaic acid G,.H„Oa (?) Obtained from lac 
dye by treating with HGlAq, filtermg, boiling the 
residue with water, ppg the solution with lead 
acetate, and decomposing the pp with HjS (R E 
Schmidt, B 20, 1285) Brownish red powder 
composed of minute tables (from alcohol ether), 
m sol alcohol, si sol water, nearly insol ether, 
insol benzene Decomposes, without previous 
fusion, at about 180® Alkahs form a crimson 
solution which has an absorption spectrum hke 
that of carmmic acid Baryta gives a violet pp 
FeSOa ^ black pp FeOl, a black colouration 
only It reduces ammoniacal AgNO* bu. not 
Fehlmg’s solution Gone HNO* yields piono 
and oxaho acids Cone HGlAq at 180® forms a 
substance Laccaic acid dyes kke 

earminic acid^ but its solution in H,S 04 shows a 
different absorption speotmm — KaG,*H,Og (dned 


at 100®) floconlent pp formed by adding aloe 
hobo potash to an alcoholic solution c' the salt 
BaCijH.jOg browmsh red pp formed by addmg 
NH,and BaCl,. 

LACMOID 

Prej^ration — 1 A mixture of resorcinol 
(20 pts ), sodium nitnte (1 pt ), and water (1 pt ) 
18 slowly heated to 110®, at which temperature a 
vigorous reaction sets in, the melt is then kept 
at 115®-120® till it has become quite blue and 
the evolution of NH, has ceased (Traub a Hook, 
B 17, 2616) —2 By the action of Hp, on am 
momacal resorcin solution (Wurster, B 20, 
2938) —8 By fusing resorcin (15 g ) with KNO* 
(18 g ) (Benedikt a Juhus, M 5, 534) 

Properties — Ghstening brown powder It 
18 easily soluble in methyl, ethyl, and amyl al 
cohols, acetone, acetic acid, and phenol, less easily 
in ether and water, insoluble in benzene and 
petroleum spirit It dissolves in strong HCl or 
H 2 b 04 with a blue colour It decomposes below 
200 ® 

Lacmoid differs from litmin, the colouring 
matter of litmus, in being soluble in strong 
alcohol Litmm is insoluble in strong alcohol, 
though soluble in dilute (50 pc) spirit The 
solution of litmin in 60 p c alcohol is bleached 
after a time, while that of laciaoid retains its 
colour for months The absorption spectra of 
the two substances do not differ markedly (Hart 
ley, JR Dublin Soc 5, 169) 

LACTAM The anhydride of an amido acid 

B"(NH,)(00^) containing the group 
(Baeyer, B 16,2102) 

LACTAMIO ACID is a Amoo propionic acid 
Di laotamio acid is a Imido di propionic Aom 
LACTAMIDE v Amide of Lactic acid 
LACTAEIC ACID Prepared by 

pressing the juice out of the mushroom (Lac- 
tarius piperatus) and extracting the residue with 
ether or boihng alcohol (Chuit, Bl [3] 2, 158) 
White leaflets ^rom alcohol) , v sol hot alcohol, 
ether, CHOI*, GSj, and benzene, v si sol cold 
alcohol and petroleum spirit, insol water 

Salts —NaA' greasy scales, decomposing 
at 250®— EA' silvery scales, decomposing at 
245® without melting — KHA\ silky scues. 
[115®] — NH 4 A' [92®], white leaflets, decom- 
posed by boiling water — GaA'* scales When 
distilbd it forms the ketone (G, 4 Hn)aGO [82®] — 
BaA'* white amorphous pp Insol water, alco- 
hol, and ether — Pb 4 HAV [114®]. Thin trans- 
parent leaflets. 
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Methyl $ther TAbA! [J8®] White Bjales 
Bol. ligro!n and ether ^ 

Ethyl ether EtA' [86®] White scales 
V sol warm alcohol, ether, chloroform, and CS, 
Amide OuHuONH* [108®] Tnmetno 
needles 

LACTIC ACID 0,H,0,t « CH,.CH(OH) CO^ 
a-Oxy propKmus acid Ethylidene lactic acid 
Fermentation lactic acid ,Mol w 90 S O 
12403 (Briihl), V 1 2486 (Mendeldefif, G R 60, 
62) = 14469 Roo-3118 

Isomerides —Lactic acid is isomeric with 
hTdracrylic acid, and appears to be chemically 
identical with sarcolactit acid {v infra) 

In 1863 Wislicenus got from ethylene ohlor- 
hydnn and EGN, by saponifying the product, a 
lactic acid which formed a cmstalline zinc salt 
ZnA '2 2aq He called it ethylene lactic acid, 
thought it was identical with Liebig’s sarco 
lactic acid (A 128, 4) Dossios (A 146, 168) 
said that sarcolactic acid gave, on oxidation, 
malonio acid Wislicenus held {A 167, 346) 
that his ethylene lactic acid was not hydracrylio 
acid, for by the action of HI he was unable to 
obtain 0 lodo propionic acid He said also that 
his ethylene lactic acid differed from sarcolactic, 
although it accompanied sarcolactic acid in 
extract of meat Erlenmeyer [A 191, 261) 
showed that Wislicenus’s ethylene lactic acid 
from glycol chlorhydrm is hydracrylio e,cid, and 
could be converted by HI into 0 lodo propionic 
acid The acid accompanying sarcolactic acid 
18 , accordmg to Siegfried {B 22, 2711) the acetyl 
derivative of lactic acid 

Occurrence -1 Discovered by Scheele m 
sour milk and first recognised as a peculiar acid 
by Berzelius— 2 In opium (Smith, Ph [2] 7, 
60 , Buchanan, B 3, 182) 

Formation — 1 by the lactic fermentation 
of milk sugar, cane sugar, or glucose (o Fbr 
MENTATION, vol 11 p 543) — 2 By the oxidation 
of propylene glycOl by the oxygen of the air in 
presence of platinum black (Wurtz, A 106, 206 , 
107, 192) — 3 By boihng a chloro propionic 
acid with water and AgjO (Wurtz, A Ch [3] 
69, 165 , Buff, A 140, 166) In like manner 
from a bromo propionic acid (Friedel a Ma 
chuca, A 120, 286) — 4 By the action of nitrous 
acid upon alanine (Streoker, A 76, 27, 42) — 
5 By the reduction of pyruvic acid by sodium 
amalgam (Wislicenus, A 126, 227) or with zinc 
in presence of dilute acetic acid (Debus, C J 
16, 260) — 6 From aldehyde by combination 
with HGy a d saponification of the resulting 
mtrile (Wislicenus, A 128, 6 , Simpson a Gau 
tier, A 146, 264) —7 By heating di ohloro- 
acetone with a large quantity of water at 200® 
^Linnemann a 2k>tta, A 169, 247) — 8 By boil- 
ing glucose with aqueous NaOH (Hoppe Seyler, 
B 4, 846) — 9 When glucose (20 g ) is allowed 
to stand with potash (40 g ) ana water (200 o o ) 
at 40® in a flask ^oosely plugged witn cotton 
wool, it 18 converted withm 24 hours into lactic 
acid (8 g ) and another acid, soluble in alcohol 
(Nencki a Sieber, J pr 18jl, 499) Lactic acid 
may possibly be thus formed in animals from 
sugar The decomposition occurs even m very 
dilute solutions, thus even 9 g of ulucosq and 
9 g of potash dissolved m 8 htres m water and 
kept at 85®~40® are converted m 10 days into 
potasnum lactate Na|00| does not decompose 


sugar at 40®, nor does NH„ but NaOB^ 
NMe 40 H and neunne do convert it into lactic 
acid GreatiAine and guamdine produce no 
lactic acid Milk sugar and maltose behave like 
glucose Lactic acid is formed when glucose 
^dextrose) (1 pt ), water (10 pts ) and EOH 
(2 pts y are left, even in an atmosphere of hy 
drogen, for 48 hours at 36® No sugar is left 
(Nencki a Sieber, J [2] 26, 1 , Eiliam, B 
16, 701) — 10 By heating cane sugar with baryta 
at 160® (Schutzenberger, Bl [2] 25, 289) — 
11 Among the products of the distillation of 
glycerin with KOH (Herter, B 11, 1167), and 
formed, together with formic and oxalic acids, 
by boihng glycenn with potash solution (Debus, 
A 109,229) 

Preparation The filtered solution of 
sour whey evaporated nearly to dryness, m 
strong alcohol, is mixed with alcoholic tartaric 
acid, as long as any precipitate of tartrate of 
potassium, sodium, and calcium is formed, the 
liquid decanted after 24 hours, and evaporated , 
the residue dissolved in water , the solution 
digested with carbonate of lead, till lead dis- 
solves in it , the filtrate evaporated, neutrahsed 
with carbonate of barium, again filtered, and 
diluted with water, the whole of the banum 
precipitated with sulphate of zinc , and the fil 
trate evaporated till lactate of zinc crystallises 
out (Berzelius, Lehrb Ausg 6, v 241) — 
2 Three kilos of cane sugar and 15 g of tartanc 
acid (which serves to invert the cane sugar) 
are dissolved in 13 kilos of boiling water, 
l\ kilos of levigated chalk added after two 
days, together with 60 g of stinking cheese, 
suspended in 4 kilos of sour milk (decaying 
cheese favours the production of lactic acid 
and retards its conversion mto butyric acid) , 
the mixture set aside at a temperature between 
30® and 85®, and well stirred every day till, m 
the course of six or eight days, it is converted 
into a stiff paste of lactate of calcium , this 
paste is boiled for an hour with 15 g of quick- 
lime and 10 kilos of water , the solution stramed 
through a cloth filter and evaporated to a syrup , 
the crystalline mass, which forms in four days, 
pressed, first by itself, then three or four times, 
after having been each time stirred up, with X 
of its weight of cold water , and the lactate of 
calcium thus purified is dissolved in twice its 
weight of boiling water To the solution of every 
82 pts of the c^cium salt there is then added a 
mixture of 7 pts oil of vitnol and 7 pts water , 
the laotio acid, while still hot, is strained through 
linen to separate it from sulphate of hme, the 
trate obtained from 7 pts of oil of vitnol is boiled 
with I^ pts carbonate of zmc for a quarter of 
an hour (by longer boiling a very spanngly solu- 
ble basic salt is formed) , the hquid is filtered 
boiling hot , the colourless crystalline grams of 
lactate of zinc, which separate on coohng, are 
freed from sulphunc acid by washing with cold 
water , and additional quantities of crystallme 
grams are obtained by evaporating the mother- 
liquor almost to the end Lastly, 1 pt of the 
zinc ;iaU is dissolved m 7^ pts of boiling 
water, sulphuretted hydrogen passed through 
the solution as long as sulphide of ^ino is pre« 
oipjtated , and the filtrate boiled and evaporated 
on the water bath to a syrup, whereupon 8 pta. 
of the imo salt yield 6 pts. of tyropy le^ 
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acid (Bensoh, A 61, 174) ^ this process, 

100 pts of cane sugar yield 117 pts of lactate 
of calcium, which, if the sugar was white, is 
colourless, and does not require to be purified 
by pressure (c/ Engelhardt a Maddrell, A 63, 
83 , 70, 241 , Boutron a Fremy, J Ph 27, 341) 

8 liautemann (^4 113, 242) recommends the 
following modification of Bensoh ’s process of 
preparation — Betaining the proportions of 
sugar, tartaric acid, milk, and cheese indicated 
by the latter, he takes one third more water, 
uses 1,200 g ozide of zinc (commercial zinc 
white) instead of levigated chalk, and keeps the 
temperature as constantly as possible between 
40^ and 45° during the fermentation After 
eight or ten days, the inside of the vessel is 
lined with white crystals of lactate of zinc, which 
can be obtained pure by one or two orystalli 
sations from boihng water The lactic acid 
prepared from the zinc salt generally contains 
mannite, which does not completely crystallise 
out from the concentrated acid To separate 
this, the aqueous acid is shaken up with ether, 
and then the ethereal layer is pipetted off and 
evaporated it then leaves pure lactic acid — 
4 The following mixture is recommended by 
C 0 Harz {Vierteljahrsschrtft pr Pharm 20, 
501) , 3 pts milk sugar, 36 pts ordinary water, 
0 5 to 0 75 pt flour containing a large propor- 
tion of gluten, a little beer yeast, 6 pts of soda 
crystals, or 3 pts of sodium bicarbonate When 
the fermentation has once been set up by milk 
sugar, it may be continued by addition of cane 
sugar —5 By the action of NaOH or KOH on 
dextrose or levulose, the operation being per 
formed as follows — A solution of 500 grms of 
cane sugar in 250 c c of water and 10 c c dilute 
sulphuric acid (3 pts H2SO4 to 4 pts H,0) is 
heated to 50° in a closed vessel for S hrs After 
cooling, 400 c c of aqueous NaOH (60 p c ) is 
slowly added The mixture is then warmed to 
60°-70° till it no longer reduces Fehling’s sola 
tion, the calculated quantity of HjSO^ (same 
strength as b fore) is then added, and the 
Na2S04 made to crystallise out by cooling and 
agitation The mass is extracted with 93 p c 
spirit and filtered, the filtrate is divided into two 
portions, one half being neutralised with ZnCOj 
filtered hot and the other half added On cool 
mg, the zinc lactate crystallises out in a nearly 
pure state , the yield is 200 grms (Kiliani, 
J5 15, 699 , cf Hoppe Seyler, B 4, 346) 

Properties — Colourless syrup with veiy sour 
taste Hygroscopic Miscible with water and 
alcohol, si BoU ether Does not sohdify at 
-24° 

Beactions — 1 When gradually heated it 
gives off water at 130° leaving solid lactide At 
250° to 300° the products are CO, CO,, aide 
hyde, and lactide —2 Dilute H2SO4 at 130° gives 
aldehyde and formic acid (Erlenmeyer, 2 1868, 
84^ CHj OH(OH) COjH - CH, CHO + HCO ^H 
8 When gently heated with cone H2SO4 it gives 
off CO freely (Pelouze, A Ch [8] 13, 257) — 
4 Boiling forms oxalic acid — 5 Dig 

filiation with NaCl, dilute H2SO4, and MnO* 
yields aldehyde and chloral (Stadeler, A 69, 
882)— 6 Distillation with MnO, and dilute 
H28O4 yields aldehyde and CO* — 7 Fuming 
H,S04 gives methane disulphonic acid (Streciiier, 
4 . 118 , 291 ) — 8 Chromic acid mixture gives 


aoetio aoid and CO* (Chapman a Smith, Z* 
^867, 477) ~9 KMn04 gives pyruvic acid — 

10 PCI* acting on dry calcium lactate gives 
chloro-propionyl ohlonde OH, OHCl COOl 
whence water forms a chloro propionic acid 

11 HIAq reduces it to propionic acid (Laute- 
mann, A 118, 2171 —12 A concentrated sola 
tion of potassium lactate submitted to electro- 
lysis yields aldehyde and CO, (Kolbe, A 118, 
244 , Brester, Z 1866, 680) — 18 Distillation 
with quicklime yields alcohol CgH^O, 
-CO,+ C,H,0 (Hannot, C B 101, 1156, Bl 
[2] 45, 80) — 14 Heated at 170° in a stream of 
gaseous HBr,oratl00° in sealed tubes with cone 
HBrAq, it yields a bromo propionic acid (Kekol6, 
A 130, 11) —15 Bromine at 100° decomposes 
lactic acid (Beilstein, A 120, 227) Br acting 
on an ethereal solution of lactic acid forms tri 
bromo pyruvic ether (Wichelhaus, A 143, 10 , 
Klimenko, J JR 8, 126) — 16 The d y distilla- 
tion of calcium lactate produces CO^, ethylene, 
propylene (Gossin, Bl [2] 43, 49), acrylic acid, 
phenol (?) (Claus, A 136, 287), and other pro- 
ducts — 17 Distillation of calcium lactate with 
soda lime yields acetic, propionic, butyric, 
hexoic, and other fatty acids Heating calcium 
lactate with KOH at 280° yields formic, acetic, 
propionic, butyric, and oxalic acids (Hoppe 
Seyler, H 3, 352) — 18 Among the products 
of the putrefactive fermentation of calcium 
lactate are hydrogen, CO,, acetic, propionic, 
butyric, and n valeric acids and ethyl alcohol 
(Pasteur, Bl 1862, 62 , Strecker, A 92, 80 , 
Fitz, B 11, 1898, 12, 479, 13, 1309) —19 
Heating with m amido benzoic acid forms 
CH, CH(OH) CO NH C,H4 CO,H crystallising 
from water in small pnsms [162°] (Pellizzan, 
A 232, 164), which at 240 forms an anhydnde 
CH, CH 

I >NC,H4C0,H [243°] The corre 

CO 

spending acetyl derivative 
CH, CH(OAc) CO NH C,H4 CO,H melts at 148° 
Estimation — The substance, acidified with 
H2SO4, 18 extracted with ether, the ethereal 
solution evaporated, the residue treated with 
water and the aqueous solution ppd with lead 
acetate and filtered The filtrate is then ppd with 
alcoholic NHj, and the pp of Pb,0,2(C,H,0,) 
washed with alcohol, dned, weighed, ignited, 
and weighed again (Palm, Fr 26, 33) 

Salts — The crystalline lactates do not 
effloresce in the air, but give off water in vacuo 
They are not decomposed at 150° They are 
insoluble in ether and, for the most part, spar 
ingly soluble in cold water — Ammonium salt 
forms deliquescent pnsms, and gives off NH, 
when exposed to air — NaA' (at 140°) amor 
phous, deliquescent mass, v sol water and 
alcohol, ppd by ether from its alcoholic solu- 
tion — Na,C3H40, i e CH, CH(ONa) COjNa ob 
tamed by the action of sodium on the precedmg 
at 130°. Hard, deliquescent brittle mass. De 
composed by cold water, with evolution of heat, 
into NaOH and NaC,H,0, Absorbs CO, from 
the air, forming x^a^CO, and sodic lactate 
Basic sodium lactate appears to dissolve without 
decomposition in perfectly dry alcohol With 
Mel gives Nal and CH, CH(OMe) CO*Na 
(Wishcenus, A 125, 49) —Potassium salt 
orystallises with difficulty — BaA'*4aq (at 100°): 
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Urge oaaliflower-hke buniles of reotsngnUr 
oeedles (Hans Meyer» B 19, 2454) Beliques- 
oent, V Bol dilate alcohol, insol absolute alcohol 
and ether BaHjA^ crystals, v sol water 
Kot altered by exposure to air — CaA',daq small 
white mammillated crystals (from water or al- 
cohol) S 10 5 m the cold Extremely soluble 
in boiling water Sol hot, yearly insol cold, 
alcohol At 100° it becomes CaA'^, and at 280° 
it 18 converted into CaCsHnO* (Wurtz a Fnedel, 
A Ch [8] 63, J 34) — CaH.^'4 8aq crystals re- 
sembling wavellite , sol absolute alcohol (Engel- 
hardt a Maddrell, A 63, 119) — C&KjA\ octa 
nedra Deposits GaA' when dissolved in warm 
water (Strecker, A 91, 362) — CaNa^',2aq 
granules (S ) CaClA' daq prisms, v e sol 
water (E a M ) -Ca3(CHO )(0,H,OJCl,10aq 
from calcium chloride, formate, and lactate 
^dttmger, A 188, 329) Long needles — I 
SrA'^ d»-q very soluble — MgA', 3aq prisms, | 
insol alcohol, less soluble than the correspondmg 
sarcolactate S 3 6 in the cold , 16 7 at 100° — 
AljA'c triclinic octahedra (Hans Meyer, B 19, 
2454) — AlNa,A', 5aq rectangular prisms and 

tables — FeA'i daq small greenish crystals S 
2 1 at 10° , 8 5 at 100° Insol alcohol — Ferric 
lactate is a brown amorphous deliquescent 
mass, V sol water — MnA', 3aq amethyst 

coloured monoclmic crystals, m sol cold, v sol 
hot, water — CoA'^Saq peach bloss'^m coloured 
needles, nearly insol cold, m sol boiling 
water, insol alcohol — NiA^jSaq apple green 

needles - ZnA', 3aq shining crusts, or large 
crystals irregularly grouped 8 1 07 at 8° (Buff 
A 140, 160) , 1 8 at 10" (Wislicenus, A 126, 
228) , 1 9 at 15° (Strecker A 10 >, 316) , 16 7 at 
100° Almost insol alcohol, which partly con 
verts it into amoiTphous ZnA',aq, which agam 
takes up 2aq when exposed to theair (Klimenko, 
J R 12, 98) -ZnA N,H^— Zn\',N,H. (Lut 
schak, H 6, 30) — ZnNa,A'4 2aq — CdA', small 
needles Anh>drous when deposited from a 
boiling solution Insol alcohol S 10 in the 
cold, 12 6atlOO°— BiC,H.O, (Bruning, A 104, 
194) *— CuA', 2aq dark blue monochiiic tables 
(Schabus J 1854, 40o) S 16 7 in the cold , 
45 at 100° S (alcohol) 9 in the cold , 4 at 
78° Decomposed at 200° giving aldehyde, 
lactide, and GO, (Engelhardt, A 70, 249) — 
CuC^H^O, V si sol water —Hg,A', aq rose- 
coloured or crimson crystals, si sol water, ob 
tamed by mixing the boiling solutions of mer- 
curous nitrate and sodium lactate (E a M) — 
Prisms of the mercurous salt Hg^', are also 
formed by boiling aqueous lactic acid with HgO 
(Brunmg) — SnC,H40, crystalline powder, insol 
water — PbA', gummy , v sol water — 
PbC,HA (Moldenhauer, A 131, 333) — 
Pb,A',0, aq heavy granular pp , formed when 
lactic acid IS mixed with lead acetate 
and alcoholic NH, — UrOA' yellow crystal 
line crusts — AgA'aq silky needles S 5 
in the cold V sol hot, nearly insol cold, 
alcohol 

Nitroxyl derivative 
CH, CH(ONOJ CO,H 8 G la 1 36 Formed 
by dissolvmg lactic acid in a mixture of cone 
HNO, and HjSO., and ppg with water (Henry, 
B 8, 532) ThicK oil 61 sol water v e sol 
ether Decomposes in the cold into HOy and 
oxalio acid (Henry, B 12, 1837) 


Acetyl derivative C^HgO, ue 
CH,OH(OAo)CO,H [167°] (Siegfned) Formed 
by heatmg ethyl lactate with AcCl and saponify 
mg the product by heating it with water at 150° 
for 3 hours (Perkm, Z 1861, 166 , Wislicenus, 
A 125, 60) Formed also by boiling a solution 
of zinc acetate and sarcolactate or lactate (Sieg- 
fried, B 22, 2716) Occurs in extract of meat 
Thin needles, v e sol water Inactive Vola 
tile with steam Decomposed by long boiling 
with water into acetic and lactic acids Bases 
quickly effect this decomposition When (first 
prepared it is soluble m alcohol, but on keeping 
it becomes insoluble in alcohol, does not then 
melt below 300°, and is saponified with great 
difficulty by alkalis HI produces no lodo- 
propionic acid — BaA', 4aq brittle gumlike 
mass, V sol water, sol alcohol — Copper salt 
amorphous deliquescent bluish green mass — 
ZnA', gummy mass Its solutions become 
quickly acid, from conversion mto acetic acid 
and zme lactate 

' Bemoyl derivative CjoHjoO^ te 

I CH,CH(OBz)CO,H [112°] S 25 in the 

cold Obtained by heating lactic acid with 
benzoic acid at 180° (Strecker, A 80, 42 , 91, 
360) Formed also by the action of BzCl on 
calcium lactate (Wislicenus, A 183,277) Tables 
or needles , m sol boihng water, v sol alcohol 
and ether Converted by boiling water mto 
benzoic and lactic acids When recrystalhsed 
from water benzoyl lactic acid is always accora 
panied by an oily hydrate C.ftHioO^ aq, which m 
dry air is slowly con\erted into the crystalline 
acids — BaA', 6aq thin six sided plates —AgA' 
Amtrfe C,H NO, le CH, CH(OH) (X)NH,. 
[74°] Obtained by the action of gaseous or 
alcoholic NH, on lactide (Wurtz a Fnedel, A Ch 
[3] 03, 108) Formed also by saturating ethyl 
lactate with ammonia and allowing the liquid to 
stand (Brunmg, A 104, 197) , and by heatmg 
ammonium lactate m a slow current of dry NH, 
at 130° (Engel, C R 98, 674) Small prisms, v 
sol w ater and alcohol Does not combine with 
acids or bases, but is decomposed by them on 
boiling into NH, and lactic acid 

Bemoyl detivative of the amide 
CH, CH(OBz) CONH, [124°] From benzoyl 
lactic ether and alcoholic NH, (Wislicenus, A 
133, 257) White needles, may be sublimed , si 
sol water, v sol alcohol Resolved by boiling 
KOH mto lactic and benzoic acids and NH, 
Prolonged treatment with alcohohe NH, forms 
benzamide and lactamide 

Isomertde of the amide C,H,NO, 
Formed by heating ammonium lactate m a our 
rent of dry NH, at 100° (Engel, C R 98, 674) 
Pale amber coloured syrup Decomposes at 
200° In contact with water it immediately 
forms ammonium lactate 

EthylamideCn,CR{OU) CO NHEt [48°] 
(260°) From lactide and NH,Et Crystallme 
(Wurtz a Fnedel, A Ch [3] 63, 110) Decom- 
posed by alkalis mto ethylamine and lactic 
acid 

Anilide C,H,,NO, iS 

CH, CH(OH) CO NHPh [68°] Formed by 
heatmg lactic ether with aniline •'t 150° (Leipen, 
M 9, 48) Colourless prisms, si sol water, 
insol Ugroin, v sol ether, chloroform, and 

alcohol 
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0’Tolu%d€ OioHijNO,. (72®J From o- 
tolmdine and laotio ether Orystallme powder 
(from benzene) Insol hgroln (1/oipen, Jf. 9, 

p^Tolutde C,oH„NO, te 
OEC OH(OH) CO NHO.H«Me [102®] Fromp- 
tolmdine and ethyl-laotate White needles V 
b1 sol water 

Cyanamtde ON NH(CO CH(OH) OHJ 
Lacto-cyanamtds Formed oy dissolving lao> 
tide (20 g ) in a strong alooholio solution of po- 
tassio cyanide (16g ), passing in COj to remove 
free alkali and evaporating to orystalhsation 
(Mertens, J pr 126, 33) It forms a silver 
denvative 

Methyl ether 

OH, CH(OH) COMe (146® i V ) S G » 1 1180 
(Schreiner, A 19*7, 1 , B 12, 179) Colourless 
neutral hquid Combines with CaCl,. Is imme- 
diately decomposed by water 

Ethyl ether %e 

OH,CH(OH)COjjEt Ethyl lactate (154 6® 

1 V ) S G § 1 0546 Formed by distilling cal 
cmm lactate with KEtS04 (Strecker, A 81, 247 , 
91, 856) Formed also by heating lactic acid 
(dned at 146°) with alcohol (F a W ) and by 
passing alcohol vapour into laotio acia at 176° 
(Wishcenus, A 126, 58) Colourless liquid, 
immediately decomposed by water (Sohremer) 
Forms with CaCl, the compound CaCl,4£tA^ 
orystalliBing in granules Chloral gives a liquid 
compound, whence phosphorus pentachlonde 
forms liquid CCl, CHCl 0 CHMe CO,Et S G ^ 
142 (Henry, BtiZi Acad Roy Belg [2] 37, No 6) 
Laotio ether is a weak hypnotic (Pellaoani a 
Bertoni, 0 0 1887, 1149) 

Acetyl derivative of the ethyl ether 
CH, CH(OAo) CO,Et (177°) at 733 mm V D 
6 70 (calc 6 64) S G ^ 1 046 From ethyl 
lactate and AcCl (Wishcenus, A 126, 58) Neu 
tral oil, gradually decomposed by water into 
alcohol aM CH, CH(OAo) CO,H Miscible with 
alcohol aim ether 

Beneoyl derivative of the ethyl ether 
CH, CH(OBz) CO,£t (288° cor ) From ethyl 
lactate andBzCl at 100°, or from silver benzoyl- 
lactate and EtI (Wishcenus, A 133, 272) Oil, 
miscible with alcohol and ether Resolved by 
water at 150° mto laotio acid and benzoic ether 
Aloohoho NH, gives CH, CH(OBz) CONH,. 

Nitroxyl derivative of the ethyl ether 
CH, CH(ONO,) CO,Et (178°) 8 G 12 1 163 

From etnyl lactate, HNO„ and H,S04 (Henry, 
B 8, 632) 

Buiyryl derivative of the ethyl ether 
CH, OH(0 C4H,0) CO^Et (208°) 8 G ^ 1 024 
From a chloro-propionic ether and potassium 
butyrate (Wurtz, A 112, 236) 

Isopropyl ether CH, CH(OH) CO,Fr 
(167°) (Silva, Bl [2] 17, 97) 

WthyUden* ethtr CH,OH<;^qq^> 

(151®) Formed by heating lactic acid with 
acetic aldehyde at 160° (Leipen, M 9, 46). 
Liqmd, si sol water Qmokly decomposed by 
hot water mto its components 

Tri-chloro^ethylidene ether 

CIH,0H<^Q^CH001r [46"] (228*) 

Prepared by heating synxpy laotio acid with 
excess of chloral for a short time at 150®, and 


distiU ng the product with steam (Wallach, A* 
193, 1) Colourless crystals, readily sol alcohol, 
ether, and CS,, insol water 
Me thy I derivative C4H,0, 

CH, CH(OMe) CO,H The Na salt is formed, 
together with the methyl ether, by treating 
CH, CH(ONa)CO,Na with Mel The free acid 
IS a syrup, volatile with steam It forms an 
amorphous silver salt 04H,Ag0„ v sol water 
Methyl etherof *he methyl derivative 
C^Hj.O, i e CH, CH(OMe) CO,Me (136®-138°) 
(Markownikoff a Krestownikoff, A 208, 343) 
From basic sodium lactate CH, CH(ONa) CO^a 
and Mel (Wishcenus, A 126, 53) 

Ethyl ether of the methyl derivative 
C,H„0, i e CH, CH(OMe) CO,E (136 6° i V ). 
8 G § 9906 Fro-no bromo propionic ether and 
NaOMe (Schreiner, A 197,1) Colourless liquid, 
nearly insol water 

Ethyl derivative CjHjoO, te 
CH, CH(OEt) CO,H Ethyl lactic acid (195®- 
198°) Obtained by decomposing its ether 
CH, CH(OEt) CO^t with caustic potash or 
lime Formed also, together with CH,I, and 
acrylic acid, by the action of NaOEt on iodo- 
form (Butlerow, A 114, 206 , 118, 325 , BU 
1861, 9) Liquid, partly decomposed by distil- 
lation Miscible with water, alcohol, and ether, 
but separated from its aqueous solution by CaCl, 
or Na2S04 Decomposes carbonates Alkalis do 
not convert it into lactic acid and alcohol When 
heated with cone HIAq there is formed lactic 
acid and EtI 

8alt8 — CaA',2aq flat prisms, v sol water 
— AgA' bunches of slender silky needles (from 
hot water) 

Ethyl ether of the ethyl derivative 
C^,40, le CH, CH(OEt) CO,Et (165° iV) 
(Schreiner, B 12, 179) 8 G § 9498 V D 

6 06 (calc 6 06) Formed by the action of 
NaOEt on a chloro propionic ether (Wurtz, 
A Ch [3] 69, 169) Formed also by treating 
lactic ether with sodium and EtI (Wurtz a 
Friedel, A Ch [3] 63, 103) Also from silver 
ethyl lactate and EtI Colourless liquid, nearly 
insol water, sol alohohol and ether Alkalis 
convert it into alcohol and ethyl laotio acid 
Amide of the ethyl derivative 
CH, CH(OEt) CONH, Lactamethane [63°] 
(219°) Formed by allowing CH, CH(OEt) OO^Et 
to stand a few days with aqueous NH, (Wurtz, 
A Ch [3] 69, 174) Broad plates, sol water, 
alcohol, and ether Decomposed by distillation 
with potash into NH, and laotio acid 

Phenyl derivative CH, OH(OPh) CO,H. 
Phenoxy propwme acid [113°] Formed from 
a chloro propionic acid (26 g ), strong caustic 
soda (to neutralisation), and sodio phenylatc 
(24 g ) The liquid is evaporated till it becomes 
thick, dissolved in water, and treated with HCl 

S Saarbaoh, J pr 129, 152) Glassy needles 
om water) 81 sol cold water, volatile with 
steam, v sol hot water, alcohol, and ether. 
Aqueous solutions give a yellow pp with Fed,, 
Its salts are soluble in water — N^' Ezhibihi 
rotatory action while dissolving in water Deli* 

S uescent — KA' I^aq at 180® — CaA', 2aq — AgA's 
harp needles, blackened by light 
Ethyl ether of the phenyl derivative 
EtA'. (244®) S G 1 860 Formed when an 
alcoholic solution of the acid is allowed to stand" 
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More rapidly by passing HOI into suoh a soiu* 
tion 

Amtde of the phenyl derivative 
CH, OH(OPh) CONHj [ISO**] Formed from 
the ether by aqueous ammonia Orystallises 
from hot water in long needles V sol alcohol 
and ether Dissolves in hot HCh on cooling 
crystals of the hydrochloride of the amide 
separate 

Bromo-phenyl derivative 
OH, CH(OCja4Br) COjjH Bromo phenoxy pro- 
piome acid [106°] Formed by the action of 
hromme water on a solu ion of phenylated lactic 
acid Grystalhsed from alcohol Y soL alcohol 
and other, si so water Boihng aqueous NaOH 
cannot turn out the bromme, hence Br is in the 
benzene nucleus (Saarbach, J pr [2] 21, 167) — 
NaA' Deliquescent needles 

Thymyl derivative 

0,H,PrMe 0 CHMe COjH Formed by heating 
thymol with a chloro propionic acid in presence 
of a 50 pc solution of KOH, acidifying with 
HGl, and adding ammonium carbonate (Scichi 
lone, Q 12, 48) The acid from synthetical 
thymol crystallises in prisms [74°], v sol alco 
hoi, ether, and chloroform The acid from 
natural thymol crystaUises in needles [48°j, and 
forms very soluble and amorphous Ba and Ag 
salts 

p Benzyl-phenyl derivative 
C,Hj GHrG,H4 0 GHMe GO,H [102°] From 
p benzyl phenol, KOH, and a^hloro propionic 
acid (Mazzara, Q 12, 264) 

Benzyl p-tolyl derivative 
C,Hj GH, G,H,M0 0 GHMe CO^H [116®] 

Formed in like manner (Mazzara) Small crys- ! 
tals, si sol water, v sol alcohol and ether Its 
solutions give a yellow turbidity with feme 
salts and crystalline pps with lead acetate and 
AgNO, 

Allophanyl derivative 
NH, GO NH GO 0 GHMe GO,H [190°] Formed 
by passing gaseous cyanic acid into an ethereal 
solution of lacti'^ ether and saponifying the result 
mg allophanyl lactic ether with cone HClAq at 
100° (Traube, B 22, 1672) Minute colourless 
needles, m sol cold, v e sol boihng, alcohol 
or water When heated above 190° it splits up 
into lactic and cyanic acids — AgA' white 
powder, decomposed by boiling water — PbA', 
crystalline pp 

Ethyl ether of the allophanyl den 
vative Et/' [170°] Golourless needles, v 
sol hot alcohol and hot water, v si sol ether 
Decomposed by alkalis into GO,, ammonia, 
alcohol, and lactic acid Ammoma yields 
biuret 

I soamy I ether [131°]. 

Monobasic anhydride 
C,H,A OH, GHfOH) GO O GHMe COjH 
IXlactic acid Fcnnea when aqueous lactic 
acid IS left for several months over sulphuric 
acid in vacuo (Wislicenus, A 164, 181) Be 
quires 1 mol ox KOH for each mol of CI,H,oO, 
to neutralise it, but the neutral solution gradu- 
ally becomes acid from liberation of free lactic 
acid, potassium lactate being also formed By 
heating lactic acid at 140° this anhydnde is 
formed together vnth lactide It may also be 
formed from a-bromo propionic acid and potas- 
sium lactate (Brdggen, Z 1869, 888) It forms 
Voii. m 


amorphous Mg and Oa salts The eth y 1 ether 
OH, OH(OH; CO O GHMe CO,Et (o 286°) 8 G 
® 1 184 IS formed by the action of ohloro-pro- 
pxonic ether on potassium lactate (Wurtz a 
Friedel, A Ch [3] 63, 112) It is decomposed 
when 'heated with water mto lactic acid and 
alcohol 

Di-ethyl ether of the di basic anhy- 
dride G„H„0, le (GH, GH(GO,Et)),0 or 
GH, GH(OEt) GO 0 GHMe GO,Et (190° tn 
vacuo) Formed by treating a-chloro propionic 
ether with GH, GH(ONa) GO,Et at 116° (Brug 
gen, A 148, 224) Scarcely attacked by cone 
KOHAq Alcohohc KOH gives lactic acid and 
ethyl lactic acid NH, in ether forms an oily 
amide C8H,5N04, decomposed by KOH giving 
lactic and ethyl-lactic acids 

Neutral anhydride O^^O^ue, 

CH,CH<®®^CHCH. Lacttde [124 6'*] 

(266°) VD 4 81 (ealc 4 96) (Henry, B 
7, 753) Formed by the dry distillation of lactic 
acid (Gay Lussac a Pelouze, A 7, 43 , Pelouze, 
A 53, 116 , Engelhardt, A 70, 243 , Wurtz a 
Friedel, A Ch [3] 63, 101) Prepaid by pass 
mg dry air through lactic acid at 160° (Wisli 
cenuB, A 167, 318) Monoclmic tables (from 
alcohol) May bo sublimed V si soL hot 
water, but gradually converted thereby into 
lactic acid Bases quickly convert it mto 
lactic acid Ammoma gives lactamide Ethyl- 
I amme gives the ethylamide of lactic acid 
GH, GH(OEt) GO,Et forms a compound C„H„0, 
(270°) decomposed by potash mto alcohol and 
lactic acid 

Nitrile G,H,NO le GH, GH(OH) CN 
Aldehyde cyanhydrin (183°) Formed m the 
cold by allowing a mixture of aldehyde (1 moL) 
and anhydrous HGy to stand for 9 days (Max 
well Simpson a Gautier, Bl [2] 8, 277) 
Liquid, not sohdified at —21° Partially de- 
composed mto its components by distillation 
Miscible with water, alcohol, and ether 
Aqueous KOH forms KGy and aldehyde (or 
aldehyde resin) Gone HGlAq acts violently 
upon It , at 0° the products are lactic acid and 
hH,Gl 

Sarcolactio acid GjH^O, i e 
GH, GH(OH) GO H JParalactic acid (Heintz, 
P 76, 391) [o]d = 3 5° Occurs m muscular 
tissue, thymus and thyroid gland, urine after 
much exercise, spleen, lymphatic glands, and in 
pig’s bile (Liebig, A 62, 278, 326 , Wislicenus, 
A 167, 302 , Streoker, A 123, 354 , Golasanti a. 
Moscatelli, H 12, 416, G 17, 648, 18, 648, 
Marceuse, B C 1887, 92 , Nebelthau, Zeit Bud 
25, 123 , Hirschler, H 11, 41 , Gleiss, Pf 41, 
69) Sarcolactio acid is absent from Iivmg 
blood, but occurs m blood after death (Salomon, 
Virchow's ArchWf 113, 366, cf Berlinerblau, 
C C 1888, 767, Vissokovitch, C C 1888, 
117) Sarcolactio acid may occur sometimes 
along with ordinary lactic acid as a product of 
fermentation (Maly, B 7, 1667) Its presence 
18 th n due to micrococcus acidi paralachm, 
which can convert glucose mto sarcolactio acid 
(Nenoki a Siober, M 10, 632) Sardolactic acid 
is formed m the fermentation of mosite by 
cheese (Helger, A 160, 336) It is also 
formed by the action of nitrous acid on the 
amido propionamide present m urme A deztio- 
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rotatory lactic acid is formed by the action of 
Pemcillvum glaucvm on ordinary ammomum 
lactate (Lewkovitch, B 16, 2720) 

Pr^aration, — 1 Chopped flesh is exhausted 
^th o<fld water , the extract mixed with baryta 
water , the albumen coagulated by boihng and 
removed by filtration , and the clear liquid con- 
centrated by evaporation Sulphuric acid is 
added to the syrupy residue, and it is shaken 
with ether, which leaves sarcolactio acid when 
evaporated — 2 Extract of meat (1 pt ) is dis- 
solved m warm water (4 pts ) and ppd with 90 
pc. alcohol The filtrate is evaporated to a 
syrup, mixed with 4 pts of alcohol, filtered, 
evaporated, acidified by H2SO4 and extracted 
with ether (Klimenko, J R 12, 17 , Bl [2] 84, 
821) 

Properties — Dextrorotatory syrup, forming 
Invorotatory salts Besembles ordinary lactic 
acid in its reactions In a dry atmosphere it 
changes in the cold to a lasvorotatory anhy- 
dride [a]© » 0 — 86° At 140° it forms ordinary 
lactide, whence water produces ordinary mactive 
lactic acid (Strecker, A 105, 318) 

Reactions — 1 Hot dilute sulphuric acid 
splits it up into formic acid and aldehyde — 2 
Chromic acid mixture gives GO, and acetic 
acid 

Salts — CaA',4aq (Engelhardt, A 65, 359) 
S 8 m the cold V sol boiling water and al- 
cohol — CaA', 5aq changes into CaA'2 5aq on re 
crystallisation — MgA', 4aq More soluble in 
water and alcohol than ordinary magnesium 
lactate — NiA'jSaq — ZnA'2 2aq Forms more 
distinct crystals than ordinary zinc lactate S 
(of ZnA'2 2aq) 5 7 at 14 5° , the solubility of or- 
mnary zinc lactate being 1 7 (Wislicenus) S 
(98 p 0 alcohol) 104 — ZnA', 3aq Ppd by 
adding alcohol to an aqueous solution of the 
®mo salt — AgA' ^aq flat needles 

Eth§l ether EtA' [a]D=»— 14 2° From 
the silver salt and Etl (Klimenko) 

Chloro lactic acid v Chlobo oxy-pbopionic 

ACID 

Chloride of lactic acid t; Chloride of a- 
Oelobo-pbopionio acid 

LACTIDE V Neutral anhydride of Laotio 
Aon> 

LACTIM A compound of the form 

yOOB. 

B (Baeyer, B 15, 2093). 

LACTIMIDE OsHjNO 

CH, [275°] Produced together 

with ethylamine and CO, by heatmg alanine in 


removed with white lead followed by Ag^O and 
the metals with H,S , on treating the syrup so 
obtained with glacial acetic acid the laoto bionio 
acid IS left The product is purified by conver- 
sion mto lead salt, with specially prepared basio 
lead acetate, and decomposition of the same with 
H^S (Emil Fischer a Jacob Meyer, B 22, 362) 
Colourless syrup of strong acid reaction, v sol 
water, V el sol alcohol, insol ether Shows no 
tendency to crystallise Does not reduce alka- 
Ime copper solutions even on boiling On warm- 
ing a short time with dilute mmeral acids it splits 
up mto galactose and gli conic acid 

^12^22^12 ^ 6 ^ 12^7 

LACTOCTAK AMIDE 0 Laoti- acid, p 112 
LACTONES Anhydrides of oxy acids formed 
by elimination of water between the hydroxyl 
and carboxyl groups, both being m the same 
carbon chain The name is derive. d from 
lactide which, until its vapour density had been 

determined, was written CH, Lac- 

tones are usually derived from 7- or from 5 oxy- 
acids The formula re- 

presents a y lactone, while 
R"B'C 18 a 8 laotone (Fittig, A. 

200, 21 , 200, 67 , 216, 62) 

Formation — 1 y Oxy acids split up in the 
cold, and immediately on heating their aqueous 
solution into water and a 7-laotone — 2 Formed 
by boiling their carboxylic acids with dilute 
H0SO4 (Erdmann, A 228, 176) — 3 From ethers 
of 7 oxy acids on distillation, alcohol being split 
off, e g oxy iso caproio ether (Bredt), oxy valeric 
ether (Kissling) — 4 From unsaturated acids 
(v A 227, 8, 26), e g 

CHj CHj CH, 

CH, CH CHCCOjH), - CO, + I I 

0 CO 

Properties — Volatile liquids, neutral to lit- 
mus Volatile with steam 

Reactions — 1 7 Lactones do not take up 
water to form an oxy acid by meie boiling On 
the other hand most 8 lactones in presence of 
water, cold or hpt, are partially converted into 
acid, and tend to assume equilibrium with 
65 p c of lactone to 35 p 0 of acid (Fittig a 
Wolff, A 216, 187, Hantzsch. A 222, 28) — 
2 All lactones are converted into salts of 
the corresponding oxy acids by boiling with 
aqueous solutions of alkalis, alkaline earths, and 
sometimes even with CaCO, (Fittig, A 208, 116). 
8 All lactones form compounds with NH,, 
which easily split up into their components 


dry HCl at 190° as long as water comes off | (Wolff, A 229, 278) These compounds arc pro- 
(Preu, A 134, 872) The brown amorphous bably acid amides — 4 No lactone at present 


product is treated with lead hydroxide and H,S 
and recrystalhsed from alcohol Colourless 
needles , may be sublimed V sol water and 
alcohol Has a bitter taste Its solution does 
not dissolve Ag,0 or give a pp with ZnCl,or 
AgNO, 

LACTO-ALBDMEN t; Milk 
LA0TO-ALBUMO8E t; Milk 
LACTO-BIONIC AOID 0„H,0„. Formed 
by treating a solution of milk sugar (1 pt ) m 
water (7 pts ) with bromine (1 pt ) at ordinary 
temperatures for some days , the bromine is next 
removed by a stream of aur and HjS , the HBr is 


known reacts with hydroxylamine, but a few 
aromatic lactones readily react with phenyl- 
hydrazine {e g phthalide) Hence the fact of an 
oxygen compound reacting with phenyl hydraz- 
ine cannot be taken (as previously assume^ as 
a proof of its aldehydic or ketonic nature This 
can only be proved oy its behaviour towards 
hydroxylamine (V Meyer a Miinohmeyer, B 19, 
1706) The compound formed with phthalide 
appears to be HO CH, C,H^O N9G[2Ph being 
formed by direct addition (Wislicenus, B 20, 
401) — 5 Lactones (1 mol) appear to react 
witn oxalic ether (1 mol.) in presence of NaOEt 
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(1 mol ) Phthalide givos [122°] and 

▼alerolaotone also gives a crystalline compound 
(Wishoenus, B 20, 2061) 

Lactones are for the most part described m 
this Dictionary under the oxy acids of which 
they are the anhydrides 

LACTONIC ACID v Gxlactonio aoid 
Laotonic acids Acids which are at the same 
time lactones When wanned with alkalis they 
give rise by assimilation of water to acids of 
higher basicity 

LACTONITBILE v Nitrile of Lxotic agio 
LAOTO-FBOTElN V Milk 
LACTOSE or Milk sugar v Suoab and Milk 
LACTOSnf Occurs in the roots 

of all the caryophyllacesB, being most conve 
niently obtained from Silene vulgans (A Meyer, 
B 17, 685) White amorphous powder (anhydr ), 
[a]j, » H 168 , or small glistening crystals 
( + H20),[a]o= +2117 It forms gummy solu 
tions with water, but is sparingly soluble m 
alcohol The aqueous solution of the crystal 
Used lactosin gives no pps with neutral or basic 
lead acetate, although a pp is produced by lead 
acetate and NH, Fehling’s solution is not re 
duced on short boiling By boiling with dilute 
H2SO4 it IS inverted into lactose and a new 
sugar 

LACTDCABIDM a brownish ’"isoid sub 
stance obtained by evaporating juice which 
exudes from incisions in the leaves and stem of 
certain species of lettuce, especially Lactuca 
vi/rosa It has an odour resembling opium and 
acts as a narcotic According to Ludwig {Ar 
Ph [2] 7, 129) it contains (50 p 0 of) ‘ lactucone * 
C^^BL^O,, a crystalhne substance [150^-160°] 
soluble in boiling alcohol, ‘lactucio acid,* lactu> 
cm, a wax, and oxalic acid Accordmg to Hesse 
(A 234, 2431 laotucarium contains the acetyl 
denvatives of (a) and (/8) lactucerol 

LACTUCEBIN (L ),orC«H„0, (K ), 

or CjgHjjOj ) Lactucone [210°] Obtained 
by washing iactucanum with benzene and ex* 
tracting the residue with boihng alcohol , the 
crystals obtained may be purified by shakmg 
their ethereal solution with aqueous KOH, and 
ppg by the addition of alcohol and water (Le- 
noir, A bO, 83 , Eassner, A 238, 220) Lactu- 
cerin so prepared forma minute white needles 
[200°], but after sublimation in COj it melts at 
210° On fusion with KOH it gives lactucoi 
0 „HmO, hydrogen, and acetic acid It is dextro- 
rotatory Accordmg to Hesse, lactucerm consists 
of the mono-acetyl derivatives of (a) and (/3) 
lactucerol From the milk juice of lactuca 
canadensis t by crystallising from hot alcohol 
Flowers {Ph [3] 10, 44) obtained a * lactucenn* 
[89°] crystallising m colourless needles 

Lactucone CnH^O(?) [296°] Microscopic 
needles Insoluble m water, dithcultly soluble 
in alcohol Occurs m French laotucarium from 
Lactuca aZftsstma, from which it is extracted 
with 90 p 0 alcohol Acetic anhydnde does not 
act upon it even at 200° By cUstiUation with 
P^Ss it gave a hydrocarbon of the constitution 
C,4H„, boilmg between 247®-262° (Franchimont, 
B 12, 10) 

Lactucoi [162°] Obtained by 

fusing lactucerm with KOH (Eassner, A 238, 
224) Needles Dextrorotatory, [o]d-46° 
Acetyl der%vat%v 0 C|tH|^0 [200°] 


Like lactucoi and lactucerm its solutions in 
ether, chloroform, and OS. are dextrorotatory , 
Wo -68° 

(tt)-LACTTTCEBOL C^H^oO,. [166°-181°]. 
Obtained by exhausting Iactucanum with ligroin 
and extracting the residue with alcohol The 
crystals so obtained are saponified by alcohoho 
potash, and the product ppd with water The 
pp IS recrystallised from alcohol, from which 
(a) lactucerol separates first (Hesse, A 234, 245 , 
244, 268) 

Properties — Crystallises from 90 p c alcohol 
in silky needles (contammg 2aq) From chloro- 
form or ether it separates m anhydrous crystals. 
Insol water and alkalis It melts at 162°, but 
after punfication by conversion into its di-acetyl 
derivative and saponification of the product its 
melting pomt is higher Cone H2SO4 colours its 
solution m chloroform red It absorbs Br with 
evolution of HBr It is dextrorotatory , m a 2 3 
p c solution m chloroform [a]^ - 76 2 at 15° It 
may be distilled m a current of CO^ 

Acetyl derivative Cj^HyjAcO [202°- 
207°] Occurs m Iactucanum, and is formed by 
heating (a) lactucerol for a short time with Ao^O 
at 80° Small plates, m sol cold alcohol, v sol 
ether Dextrorotatory 

Di-aeetyl derivative C^^H^ACjO [198°- 
200°] From (a) lactucerol and AcjO by filing 
for 2 hours Satmy plates In a 1 p c solution 
m chloroform [aj^ *= 63 6 at 15° 

Di propxonyl derivative 

[152"] Minute needles (from 
alcohol), V e sol CHCl, and ether 

Di-hensoyl derivative CuH^z^Ot 
[156°] White crystals, insol water, v sol ether 
and chloroform, si sol alcohol Saponified by 
alcoholic potash 

(8) -Lactucerol [a]i, - 38 at 16° m 

a 4 p 0 solution m chloroform Occurs as a 
mono acetjl denvative m Iactucanum, and se- 
parated from its (a)-isomeride by crystallisation 
from alcohol Long silvery needles (from ether 
or chloroform) Separates from alcohol as a 
gelatinous mass (containing 2aq) More soluble 
m alcohol, and less dextrorotatory than its iso 
mende 

Acetyl derivative [2S0°] 

Plates (from alcohol) Less sol alcohol and 
hgrom Jian its isomeride 

LACTUCIC ACID Obtained from the juice 
of Lactuca canadensis aftei separating * lactu- 
cenn,’ adding water, ppg with lead acetate, 
decomposing the lead salt with HjS and evapo- 
rating (Flowers, Ph [3] 10, 44) Brownish green 
amorphous substance, with acrid, bitter taste. 
Sol alcohol, msol petroleum spint, ether, and 
chloroform Ludw ig (<J 1847, 824) and Walz 
(N Jahr Pharm 15, 118) obtained a substance 
(Cj^H^O,, ?) called lactuoio acid by triturating 
laotucarium (Ipt) with dilute H2SO4 (Ipt,), 
adding alcohol (5 pts of 84 p 0 ), filtering, shak- 
ing the filtrate with slaked lime, decolounsing 
with animal charcoal, evaporating, and crystal- 
hsinf the residue from boilmg water Light 
yellow amorphous mass, gradually becoming 
crystalline Its solutions are colou.ed wine-red 
by alkalis, and reduce boihng Fehhng’s solution. 

‘LAGTDOIN 04 oH 4*0|, or C»H^O, or CjjHjjO,. 
S 1 26 m the cold Occurs in the jmee of com* 
mon lettuce {Lactuca sativa) and of Lactuca 

x2 
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altissma (Aabergier, B J 24, 622 , A 44, 299 , 
Wals, A. 82, 85, N Jahr Pharm 16, 118, 
Ludwig a Kromayer, Ar Ph [2] 111, 1 , Kro 
mayor, Ar Ph [2] 105, 8 , Buchner, Bep Pharm 
43, 1, Flowers, Ph [3J 10, 44) Obtained by 
maoeratmg the dried juice with hot water pt ) 
for four days, pressing the mass, boiling the 
residue with water, and ppg the filtrate with 
lead Bubacetate, removmg excess of lead from 
the filtrate by HgS, and evaporating Pearly 
scales (from alcohol). M sol alcohol and 
HOAo, si sol ether Gone HNO, turns it 
brown Its solutions are not ppd by ordinary 
reagents 

LACTUCOPICBIN An amorphous 

very bitter substance which remains m the 
motherdiquor in the preparation of lactuoin 
(Kromayer, Die Bitterstoffe^ 1861 , Flowers, Ph 
[3] 10, 222) Sol water and alcohol, its solu 
tions not being ppd by lead salts 

LAOTUBAMIG ACIB v Ubamido pbofionio 
icm 

LAGTYL GHXOKIBE is the chloride of 

a-CHLOBO PBOPIONIO AOID 

LAGTYL-THIO-UKEA .NH CH CH, 

CS< I 
\nh CO 

From thio urea and a ohloro propionic ether at 
100° (Freytag, J pr [2] 20, 380) Crystalhne. 
lAGTYL-UBEA C^H.N 0, t e. 

NH CH CH, 

CO<^ I • Methyl hydanUfln [140®] 
^H CO 

(H), [145°](Urech,B 6,1113) Formed by treat- 
ing aldehyde ammonia with crude KCy and hy- 
drochloric acid CH3CH(0H)NH2 HCN + HCNO 
=:NH, + C,H,N,0, (Heintz,-4 169,120) Formed 
also by heating uramido propionic acid Prisms, 
or cauliflower-hke tufts (containing aq) , v sol 
water and alcohol, nearly insol ether May be 
sublimed Tastes bitter Neutral in reaction 
Boilmg baryta water converts it mto uramido- 
propiomc acid Heating with banum hydrate at 
100°-140® gives alanine Pure HNOj gives a 
quantitative yield of a nitro denvative, but no gas 
is evolved (Franchiraont, B T C % 217) — 
AgG^H^NsO,, formed by treating lactyl urea with 
moist Ag20 Insol water, sol NH,Aq Ppd as 
a white powder by adding HNO, to its ammo- 
niaoal solution 

UEVOLAN C^^joO, [250°] [a]» = - 221® 

Occurs m an impure condition in the residues 
obtained from desugarising molasses by Steffen’s 
process (Lippmann, B 14, 1509) White amor- 
phous powder Sol hot water, the solution 
gelatinises on cooling By long boiling it becomes 
much more soluble and loses its power of gela 
tmismg Insol alcohol It does not reduce 
Fchlmg’s solution but produces a blue pp By 
HNO, it is oxidised to mucic acid Dilute 
H^SO, at 120° converts it into levulose 

LMVVUB C.AoO.o (dried at 110°) A sub- 
stance resembling dextrin, contained in the juice 
of the tubers of the Jerusalem artichoke {Behan- 
ihiM tuberosua) and of Dahlia va/nabtli?t and 
in oak bark (Ville a Joulie, Bl [2] 7, 262, Popp, 
A 156, 1811, Dieck a ToUens, A 198, 228, BO 
1879, 276 , Etti, B 14, 1826 , Lefranc, J Ph 
[6] 2, 216, Beidemeister, /. Th 1881, 68) Ire- 
pared by ppg the juice of artichokes with lead 
acetate, filtering, removmg excess of lead by 


B.fl, neutralising vnth MgGO„ filtenng and 
evaporatmg The residue is extracted with 
alcohol, until it is optically inactive It is then, 
extracted with absolute alcohol, which leaves 
mulin undissolved, and ppd with ether 

Properties — Amorphous deliquescent mass ^ 
optically mactive, but becomes lesYorotatory on 
boihng with dilute HCl, being split up intc 
IsBvulose and glucose V sol water and dilute 
alcohol, si sol absolute alcohol, insol ether 
Has an insipid taste Turns brown at 140° 
forming caramel Not ppd by lead subacetate 
reduces Fehling’s solution after long boiling 
Dilute HNO^ gives oxalic acid and saccharic 
acid Alkalis do not turn it brown First 
hydrolysed by yeast and then undergoes alco- 
holic fermentation Lcevulin prevents the ppn 
of ferric and cupric salts by alkahs AgNO, givea 
a white pp blackened on heating — K^C H,gO.^ 
ppd by addmg alcoholic KOH to its alcohouo 
solution — BajCjjHigOioaq amorphous - 
PbjCijHjgO,, aq amorphous, ppd by adding 
an alcoholic solution of lead subacetate to an 
alcoholic solution of Iffivulin 

LAIVULINIC ACID v $ Aoetyl pbopionic 
xoxn 

LJEVULOSE V ScoAB. 

LANTHANDM La At w 138 2 Mol w. 
unknown S G 6 163 Melts between M P 
of Sb (450°) and that of Ag (950°) (Hillebrand a 
Norton, P 156, 466) S H 04486 (H a N , P 
158, 71) S V S 22 4 Chief lines in emission 
spectrum 6183, 4921, 4920 in the green , 4824, 
4655, 4558 in the blue , 4522, 4330, 4268 in the 
indigo, 4238, 41^6, 4086, 4077 in the violet 
(Thal6n) In 1803 Klaproth separated a new 
earth from a Swedish mineral , the earth was 
examined by Hisinger and Berzelius and 
called by them cena (from the planet Cerei> 
then recently discovered) In 1839 Mosander 
showed that cena contained two oxides (P 46, 
648) the name cena was retained for one, 
and the other was given the name lanthana 
{XavQivtiv ■» to bo concealed) In 1841 Mo 
Sander discovered that lanthana«was a mixture 
of two oxides (v P 60, 297) , one of these he 
called lanthana and the other didymia (5tSvfMs 
«■ twofold) 

Occurrence — As silicate, with silicates of Ce 
and Di, in cerite, gadolinite, orthitc^ <fec (Bam 
melsberg, P 107, 631) Lanthanite, from 
Bethlehem in Pennsylvania, US, is a car 
bonate of La and Di (Lawrence Smith, Am S 
[2] 18, 378) La containing minerals occur m 
small quantities m a few localities 

Preparation — The mixed oxides of Ce, La, 
and Di are separated from cerite by treatment 
with HaSO,, &c , as described under Cbuiuji 
( vol 1 p 723) , the oxides are dissolved in 
HNOgAq, the solution is evaporated to dryness 
the residue is heated to full redness until pale 
yellow, and then treated \<ith boiling dilute 
HNOfiAq in which nitrates of La and Di dissolve 
while basic Ce nitrate remains insoluble There 
are various ways of separating La from Di m 
the mtric acid solution The hydrated oxides 
may be obtained by ppn with NHgAq, the 
pp is J dissolved m H 2 S 04 Aq, and the mixed 
sulphates are obtained by crystallisation , the 
sulphates are dried and powdered, 1 part is 
dissolved m small successive porticms in 6 parts 
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water at • the solntion is then heated to 
41. 40® when La2(S04), separates nearly free from 
©1,(804), The La2(S04), may be purified by 
re solution in ice cold water and heating to 40®, 
the operations being repeated until the sulphate 
ts perfectly white and shows no Di lines in the 
apectrum Or the solution of La2(804), may be 
ppd by oxalic acid, th^ pp strongly heated, 
dissolved in HNO,Aq, arid fractionally ppd by 
NH,Aq, the ppn must be effected from very 
dilute solutions by means of ver^ dilute NHjAq, 
the first third of the pp contains most of the 
Di oxide , ppn is continued so long as the pj) 
shows Di lines in the spectrum This meth<^ 
gives good results when comparatively much 
La 18 present (Mosander, I c , IBunsen a Jegel, P 

165, 877), but it IS slow and laborious Marignac 

pr 48, 406) adds excess of HNO^Aq to the 

solution of the nitrates of La and Di, heats, and 
adds oxalic acid , the pp dissolves , when crys 
tallisation begins the solution is allowed to cool, 
and is then poured off from the pp which is 
rich in Di oxalate , these operations are repeated , 
a very acid solution of La salt is finally obtained 
from which NHsAq ppts LajO, a:H20 This 
method is recommended when much Di is 
present with little La. 

The method of Von Welsbach {Sitz W 92 
[2nd part], 317) was found very go i by Kobin 
son {'pi'tv comm ) A large quantity of the mixed 
nitiatcs of Ce and La obtained from ccrxte after 
separating basic Ce mtrate (0 vol 1 p 723) is 
mixed \Mth the necessary quantity of NH.NO,, 
4 ibout ^‘yth part cone HNO,Aq is added, and the 
liquid lb evaporated until small crystals appear 
on the surface, a little water is then added, and 
crystallisation is allowed to proceed for about 
24 hours , the crystals are drained and washed 
with a little HNOjAq which is added to the 
mother liquor , the mother liquor is evaporated 
4Sind crystallised , the liquor from this is again 
evaporated, and so on until 6 8 fractions are j 
obtained The first fraction contains almost all , 
the La By (ractionating the middle fraction, I 
placing the first fractional pp m the former first | 
fraction, and repeating this process a few times, j 
pure La(NO,), is obtained For other methods i 
of separating La salts from salts of Ce and Di | 
V Hermann,/ pr 82,385, Erk, Z [2] 7,100, 
€leve, Bl [2] 21, 196, 246 

La^Cl, is obtained by dissolving the pp of 
La-P, arHjO (obtained as described above) in 
HClAq, adding NH4CI, evaporating to dryness, 
and heating strongly in a covered crucible By 
reducing La^Cl, by heating with K and wash 
ing out KCl in alcohol, metallic La is obtained 
Hillebrand a Norton obtained approximately 
pure La by electrolysing Lapl, covered with a 
fused mixture of KCl and NaCl, using a thick 
iron wiie as negative electrode and a battery of 
4 Bunsen’s cells (P 166, 466 , cf Bunsen, P 

166, 633) 

Properties and Reaciums — White metal , 
fairly malleable and duetde , rather harder than 
€e Oxidises rapidly in dry air, but burns only 
at temperature considerably higher than that 
at which Ce burns Decomposes col^ water 
slowly, hot water rapidly Easily ^dissolved 
by acids, mcluding cold cono HnO,, which 
•carcely acta on Ce 

The atomic weight of La baa been deter- 

t 


mmed (1) by convertmg the oxide into the sul- 
phate and ^ice versd (Bammelsberg, P 66, 65 , 
Marignac, it Ch [8] 27, 228, [4] 80, 67, Holz- 
mann, J pr 76, 848 , Czudnowicz, J pr 80, 38 , 
Hermann,/ pr 82,396, Zschiesche, J pr 104, 
174,*Erk, Z [2] 7, 106, Cleve,Pf [23 81, 19b, 
Brauner, 0 J 41, 76 , Crookes, Pr 38, 414 , (2) 
by analysing La lodate (Holzmann, J pr 76, 
349) , (3) by estimating Cl in La chlonde (Her 
mann, J pr 82, 395) , (4) by converting La car- 
bonate mto oxide (Hermann, 1 c ) , (6) by deter 
mining 8 H of La (Hillebrand a Norton, P 168, 
71) , (6) by considering the chemical relations of 
La with other elements m the light of the 
periodic law 

I The at w of La was taken for many years 
as c 92 2 , the oxide was formulated LaO and the 
chloride LaCl2 Mendelejeff (v C N 41, 49) 
proposed to multiply the usually accepted at w 
by 2, and to regard the oxide as LaO,, by 
doing this he placed La in Group IV along with 
, Ce As the properties of La salts were not 
much known when Mendelejeff’s memoir was 
published, he did not strongly press the argu- 
I ments in fa\ our of the position assigned by him 
, to La Fuller investigation showed that the 
j usually accepted at w of La should be mcreased 
1 by one half, that the oxide should be regarded 
‘ as similar to the oxides of the earth metals 
(MjO,), and that La should be placed m 
Group III along with Al, Ga, Sc, &c (v Exbtbs, 
METAJ^ OP THE, vol 11 p 424) 

La IS distinctly metallic in its chemical rela- 
tions , it forms the oxide LajO, and there are indi- 
cations of the existence of a higher oxide , the 
chlonde is La^Cl, or LaClj La forms several 

salts of the form LaX„ X-NO„ 

2 8 

Ac , a few double salts and one or two basic 
salts are known The in\ebtigation of the La 
compounds shows that this metal is to be placed 
with the metals of the earths (Group III ) , it is 
more closely related to the even series members 
of the group (Sc, Y, and Yb) than to the odd 
series members (Al, Ga, In, Tl) The strongly 
basic character of La203 marks the connection of 
La with the alkaline earths and alkali metals 
The examination of La compounds is yet far 
from complete {cf Metals, Rare) 

Detection and Estimation — Most of the La 
j salts are colourless , the soluble salts have an 
I astringent, sweetish taste , solutions of La salts 
I do not show any absorption-bands AlkaUs, 

I NH4HS, and KCN , form gelatinous pps msoluble 
1 in excess of pptant Alkali carbonates ppt 
La2(CO,)3, BaCOj forms a pp without warming , 
HjCjO, forms a white pp at first curdy, then 
crystalline, more soluble in acids than the 
oxalates of Oe and Di , Na2S20, does not produce 
any pp La salts do not colour beads of borax 
or microcosmic salt 

La may be estimated as La20s or La2(S04)9. 
La 0, 18 obtained (1) by ppg witii NHjAq, wa^- 
mg ns rapidly as possible with water contaming 
NH, (to prevent formation of LajCOg and partiid 
solution of La), solution in HNO^Aq, re ppn by 
NHjAq, washing with NH^Aq, and strongly 
Keatmg, (2) by ppg La2(0204), by addition of 
HjOjO. uid standing, washing, and heating to 
white heat La2(S04), is obtained by ppg with 
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KHyAq, M above, dissolving in warm dilute ^^Lantbanum, haloid compounds of. LaFg, 
HsS04Aq, evaporatmg to dryness ot 100°, and LaOI„ and LaBr, have been isolated , the for- 
'jiadoally heating to redness mulss may be written La^g, as none of 

Lanthanum, arsenate of Las(HA804)a , and these compounds has been gasified All form 
arsenite of, LajCHAsO,), , v Smitn, A 191, 331 hydrates, and all combine with haloid com- 
Lanthanum, borate of (? 2La20t BoO,) , ob pounds of Au and some other heavy metals to 
tamed, along with crystals of La20„ by dissolving form double salts Oxychlorides and oxybrom- 
LasO) in molten borax (NordenskjOld, J jpr 85, ides, LaOX, are known 

431) Lanthanum, iodide of Lai, has not been 

Lanthanum, bromide of La^r, I4H2O, or isolated, but the double salt 21<al, 3Znl2.27H20 
LaBr, 7H2O. Colourless crystals, e sol water is described by Frenchs a Smith (A 191, 865) 
or alcohol , obtained by dissolving LasO, (cKp Lanthanum, oxides of Only one oxide, 
m HBrAq and evaporating (Cleve, Bl [2] La^O,, is known with ce 'amty , there are indi 
89, 151 , 43, 56) By the action of Br in cations of the existence of an oxide containing 
vapour on La,^),, the oxybromide LaOBr more 0 

is obtained (Frenchs a Smith, A 191, 331) Lanthanum su^^quioxioe, La20a Obtained 
Double salts are described by Cleve {I c) — by strongly heating La^O, aH^O, or the oxalate, 
liUaBr, 2AuBr, I8H2O , La^Brg SZnI, 27H2O , also or any La salt the acid of which is volatilisable 
by F a S (I c ) , LuaBr, 3NiBr2.18H20 , and Forms a white, amorphous, infusible powder, 
LSaBr, SZnBr^ SOHjO S G 6 48-6 53 (Cleve, I c , Nilson a Pettersson, 

Lanthanum, carbide of A carbide of Lais B 13,1464) SH 0749 (N a P ,Zc , v also Pr 
said to be produced by heating the oxalate or 31, 46) Diamagnetic (N a P , Z c ) Combines 
formate in absence of air , it is described as with water to form La^O, SH^O (v Lanthanum, 
similar to, but more easily acted on by acids hydroxide op) Easily sol in acids Norden- 
than, Ce carbide (Delafontaine, C N 11, 253) skjdld {J pr 86, 431) obtamed LujO, m lustrous 
Lanthanum, ohlonde of La^Cl, or LaCl, A rhombic ciystals, a 5 cn 5658 1 6863, SG 
white crystalline mass, e sol water or alcohol 6 296, by dissolving the amorphous oxide in 
Obtained by adding NH4CI to a solution of borax m a porcelain oven , the crystals did not 
LagOs xHjO in HCIAq, evaporatmg to dryness, directly con* bine with water, but were easily sol 
and heating m a closed crucible until all NH4CI in acids The great infusibility of LajO,, and 
18 volatilised (Hermann, J pr 82, 406 , Hille its power of emitting white light when strongly 
brand a Norton, P 158,71) Mosander (P M heated, render it useful as a light giver. Von 
23, 241) says that LaClg can be obtained by Welsbach has patented an arrangement whereby 
evaporating LagO, xB^O m HCIAq to dryness, LagO, is heated m the fiame of a Bunsen lamp 
and heating the residue in a stream of HCl gas and emits a clear white light (English Patent, 
By slowly evaporating LagO, a;HgO in HCIAq, 16,286, July 1886). 
large colourless trichmc crystals of LaClg 7HgO Lanthanum pbboxidb According to Mosan* 
are obtained Double salts are described by der (P M 23, 241) a peroxide of La is ppd by 
Smith {A 191, 331), and Cleve {Bl [2] 21, 196 , addmg BaOg to a neutral La salt , on drying it 
39, 151) — M OHgClg 24H2O , loses 0 Hermann {J pr 82, 397) says that a 

M 3PtCl4 24H2O, M 2PtCl4 26H2O , peroxide is obtained by heating oxalate, nitrate, 

M SAuClg 21HgO,M 2AuCl, 20HgO (M - LagCl,) or carbonate of La in the air , it dissolves in 
Oxychlondes are obtained by heating the hy- HCIAq with evolution of Cl , heated in H it yields 
drated chloride m air, and by the action of Cl on LugO, Zschiesche (J pr 104, 74) was unable to 
LBjO, (v Lanthanum, Oxychlorides of) confirm Hermann’s observations Cleve (PZ [2] 

Lanthanum, chromate of La2(Cr04)2 fiHgO , 43, 56) by ppg La salts by alkah and HgOgAq ob- 
V. Snuth, A 191, 355 tamed an oxide to which he assigned the com 

Lanthanum, cyanide of LaCyg , v, vol u position La^Og 
p.841 Lanthanum, oxybromide of LaOBr Ob- 

Lanthanum, fluonde of LugF^ HgO A gela tamed by the action of Br vapour on heated 
imous pp by addmg HFAq to solution of La LUgOg (Frenchs a Smith, A 191, 331) 
acetate (Cleve, Bl [2] 39, 151 , 43, 56) From Lanthanum, oxychlorides of LaOCl and 
solution of La sulphate, Smith obtained a pp of LsgOgOlg ( » dLagO, LagClg) The former is a 

La^gSHF {A 191, 331) According to Marignac, greyish mass, unchanged by water, obtained by 
HjSiFg ppts LagFg from La salts {J pr 48, 406) heating LagO, in Cl to 200° (Frenchs a Smith, 
Lanthanum, hydroxide of LugOgH., or A 191, 331 , Cleve, PZ [2] 89, 151 , 43, 66) The 
IiaOgH, , may also be regarded as hydrated latter is obtamed by heating LaCl, 7H2O and 
oxfide LagO, SHgO A white gelatmous pp by washing the residue with water (Hermann, J pr, 
adding KOHAq or NaOHAq to solution of a 82, 385) 

La ssut p7H,Aq ppts basic compounds) Also Lanthanum, salts oL La forms one series 
produced by acUon of warm water on LagO, Pq 

Li^OgH, 18 a strongly basic hydroxide , it turns of salts, LaX, where X « NO,, Ac Most 

red htmus blue, decomposes NH4ClAq on warm ^ " 

ing with evolution of NH,, absorbs CO, from the of the La salts are colourless , those which are 
mr , reacts with acids to form salts soluble have a sweetisu astringent taste The 

/ SO PO \ volatilisable acids yield LagO, when 

LaX,fX*NO,.-^, Ac j Thomsen gives strongly heated Lag8S04 combines with the 
^ 4 0/ alkah sdlphates, but the products are not alums 

the heat of neutrahsation with H2S04Aq and A good many double La salts are known , a few 
HOlAq as [La^O*H*,8H^SOAq] 82^20 ; basic salts have been isolated. The following 
CLa*0"H%6HClAq] « 74,970 (TA. 1, 875). axe the chief La salts . arsenate, a/rsen%ie, borate. 
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bromaUt carbonate, chlorate^ chromate, hy^o- 
chlorite, %odate, molybdate, mtrate, perchlorate, 
periodate, phosphates, phosphite, selmate, selen^ 
%te, silicate, sulphates, sulphites, thiosulphate, 
tungstate , v Cabbonates, NiTBATts, Sulphates, 
&o 

Lanthanum, sulphide of I^ajSs Bed-yellow, 
miorosoopio crystals , obtained by the action of 
8 parts Na polysulphide with 1 part La,0„ and 
washing with water (Bennger, A 42, 134) 
Mosander obtained a greyish powder by heating 
La^O, m CO2 laden with CSj (P 60, 297) , and 
by a similar reaction F inchs a Smith (A 191, 
366) obtained LajS, as a brownish grey powder, 
soluble in acid" with evolution of H^S, decom- 
posed by water to LaOjHj end H^S Didier 
(C B 100, 1461) obtamed a similar body by 
heating La^O, m HjS gas M M P M 

LANxHOPINE [0 200°] A 

base homologous with papaverine, occurring m 
opium (Hesse, A 163, 67 , Suppl 8, 271 , C C 
1870, 108) 

Preparation — The aqueous extract of opium 
19 ppd by Na CO3, the pp dissolved in ether, the 
ethereal solution shaken with dilute HOAc, and 
the acid solution poured into aqueous NaOH 
After 24 hours the ppd thebaine and papaverine 
are filtered off, the filtrate neutralised with HCl, 
ppd by NHj, and shaken with chlorc orm The 
chloroform takes up codeine, lanthopme. and 
mecomdme, and is then shaken with dilute 
HOAc, and the solution exactly neutralised by 
NaOH, when lanthopme is ppd 

Properties — White powder composed of 
mmutc prisms (from CHCls) Insol water, nearly 
insol alcohol, v si sol ether and benzene, m 
sol chloroform When ppd from solutions by 
KOH or lime it dissolves in excess of the pre 
cipitant NH, gives a pp msol excess It does 
not give a blue colour with FeCl, Cone HNO, 
gives an orange red colour H^SO, gives no 
colour in the cold, but a brownish yellow colour 
at 150° 

Salts — The sulphate forms extremely 
thin needles — B'HCl 6aq extremely thin needles, 
appearing like a jelly when in mass , v sol boil 
ing water — B'2HjPtCl„2aq lemon yellow crystal 
line powder , msol water, alcohol, and HClAq 

LANUGINIC ACID C416po,H73pc. 
N 16 3pc, S34pc,0 314pc An acid 
produced by the action of boiling baryta water 
upon wool (Champion, C B 72, 330, Knecht a 
Appleyard, 3 22, 1120) The excess of baryta 
is removed by COj, the acid ppd by lead acetate, 
and the pp decomposed by H^S Yellowish 
porous mass, v sol hot water, si sol alcohol, 
msol ether Its aqueous solution ppts colounng 
matters as lakes It also ppts tannin and most 
metallic oxides from their acetates It reacts 
hke a proteid with Millon’s reagent and with 
phosphotungstio ucid 

lAPACHIC ACID ue 

0 |oH 403(OH)GH CHFr Oxy-amenyl naphtho- 
punone Tatguic acid [138°] 

Occurrence —A yellow colounng matter pre- 
sent m the *lapaoho* wood of a genus of the 
Bignoniacess, several s^ies of which are indi- 
genous to the Argentme Bepublio and other 
parts of South i^enca (Siewert, Beport of 
Argentme B^^lic, o&p l&f Phsikidelphia). Oc- 


curs also in Greenheart from Surmam (Stem, 

J pr 99, 8), -ind in Bethabarra wood (Greene a. 
Hooker, Am 11, 267) 

Preparation — The wood (10 kilos ), m the 
form of saw dost, is boiled with a moderately- 
concentrated solution of sodium carbonate (600 
grms crystaUised salt in 80 btres water) , the 
extraction is repeated several times The solu- 
tion IS of a blood red colour, and the addition of 
hydroohlono acid precipitates the crude acid to- 
gether with a red brown resin, from which it is 
best punfied by frequent solution and recrystal- 
lisations from benzene (Patem6, O 9, 605 , 12, 
337 , Amaudon, 0 B 46, 1162) Yield 6 p 0. of 
pure material 

Properties — Monoclmio prisms , a bc^ 
7206 1 6492 , n = 97 9 (Panebianco, O 10, 80) . 

V sol boibng alcohol, benzene, and ether It 
dissolves readily m solutions of the alkabs and 
alkalme earths, forming red solutions contaimng 
salts of the acid It decomposes carbonates on 
boiling 

Reactions — 1 Completely oxidised by cferomic 
acid — 2 Alkalme KMnO, gives oxalic acid — 

3 Boiling nitric acid (S G 1 38) yields phthabo 
acid — 4 Distillation with snne-dust yields iso- 
butylene, naphthalene, and possibly a homo- 
logue of naphthalene — 6 Boiling with HIAq 
and phosphorus forms amyl naphthalene (306°) 
and a little di (3) -naphthyl, both being perhaps 
derived from an intermediate naphthyl amylene 
6 Cold cone HNO, (SGI 49) or H^SO, gives 
lapachone — 7 Zinc^ust and potash reduce it 
to an unstable crystalbne hydride, re-ozidised by 
air to lapachic acid 

Salts — NaA' 5aq scarlet radio-crystaUine 
mass S (of NaA') 16 1 at 24° Sol alcohol — 
KA' S 83 3 at 24° — NH^A' aq large bnck red 
crystals —CaA'2 aq amorphous red pp S 224 
at 24° — BaA'a 7aq long slender needles (from 
boiling water) S 23 at 26° — SrA', aq — PbA', 
amorphous red pp , msol water — AgA' scarlet 
powder — A mime salt CgH jNHjA' [122°] , 
orange prisms (from alcohol) — o-Toluidine 
i salt C^H^MeNHaA' [135°] , yellow lammaB — 
p-Toludinesalt [130°], orange yellowlammsB 

Acetyl derivative 0,5H,jAcO, [83°]. 
Formed, together with a compound G„HigOs (?), 
by heating lapachic acid with NaOAc and AOjO 
(Patern6) Sulphur yellow prisms , msol water, 
sol alcohol, ether, and benzene Beaddy con- 
verted by potash into lapachic acid Br in 
HOAc converts it into bromo lapachone HNO, 
(S G 1 48) at 0° forms a nitro- compound 
C,5 H,j(NO2)AcO,[ 170°] , crystalbsmg m reddish 
plates The compound C,^,g05 forms small 
white acicular prisms [132°] , v si sol cold al- 
cohol and ether Boiling ^cohobc KOH does 
not saponify it, but converts it into a compound 
which crystallises (from alcohol) in 
orange needles [141°] Br does not convert the 
compound G,0H„O, into bromo lapachone 
Bromo-lapachone CijHjjBrO, le 

0,AO,<°™'>OHPr(?) [140“] Formed by 

warmmg lapachic acid with Br iQ HOAc 
(Paternb, G 12, 363) Orange lamm», v sol 
Lot alcohol, sol HOAc, and benzene, si soL 
ether, msol cold aqueous alkalis. HNO« 
oxidises it to phthabo acid. 
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lApaohone « e 

OiAO,<®^>OH?t(?) [166°] ' Fonned by 

the action of H2SO4 or cold cone HNO, (S G 
149) on lapachic acid (Patem6, O 12, 837, 
Hooker a Greene, B 22, 1723) Silky o;ange 
red needles (from alcohol) , insol water, v sol 
hot alcohol and benzene HNO, oxidises it to 
phthahe acid Distillation over red hot zinc 
dust gives naphthalene and isobutylene Ao^O 
has no action Boiling with NaOAc and Ao^O 
forms a compound O24HMO4, crystallising in 
brown tables with blue reflex, nearly insol 
ACgO NaHSOj forms a white crystalline com- 
pound Combmes readily with hydroxylamine 
and with NH, Its molecular weight, found by 
Baoult’s method, agrees with the formula 
Lapachone is converted by heating 
with alkalis into C,oH402(OH) CH2.CH(OH)Pr, 
which separates from cold alcohol or HOAo in 
large crystals [125°] , v sol most solvents , readily 
converted into lapachone by dilute HCl, and 
fonmng the salts BaA"aq and Ag^A^'aq, both 
crystalhsmg in red needles 

LABCH FTTNOUS This fungus extracted 
with 95 p c alcohol yields a mixture of at least 
four different resins (Masing, Ar Ph [3] 6, 111) 
(a) C„H„0. [125°] S (95 pc alcohol) 3 

at ]A° Insol chloroform 

{$) C.H,oO [90°] S (95 p c alcohol) 7 
Sol chloroform 

(7) Agaric 10 acid. [272°] 
Needles, v si sol boiling alcohol, insol chloro- 
form (Jahns, Ar Ph 221, 269) 

(8) A portion easily soluble in alcohol, and 

paruy ppd by vn ater, leaving in solution a resin 
[0 619 pc , H 81 pc , O 300 pc] S 17, 
S (alcohol) 1 7 The resinous mixture is altered 
by boilmg with milk of lime, the pp then thrown 
down by HOI being separated by chloroform into 
two substances C„Hg304, insol chloroform, S 
(alcohol) 6, and sol chloroform, S 

(alcohol) 2 1 

LABDACElN v Proteids 
LABB OIL A nearly colourless fatty oil, 
obtained by pressing hog’s lard S G ^ 9122 , 
Ud 1 4686 (Long. Am 10, 392) 

IABICICACII)0 ,oH,o 04 [153°] S 1 14 at 60° 
Obtained from the small branches of larch trees 
{Pmus larix) from 20 to 30 years old (Stenhouse, 
Pr 11, 406) The bark is exhausted with water 
at 80°, and the extract evaporated and distilled 
The distillate is evaporated at 80° and the re- 
sultmg crystals punfled by sublimation Long 
monoclimo crystals resembling benzoic acid, 
usually in twins Sublimes at 93° Volatile 
with steam Has a bitter astringent taste and 
powerful odour Reddens litmus slightly M 
sol boiling water and ’alcohol, insol ether Ni 
tne acid oxidises it to oxahe acid Its aqueous 
solution IS ppd by baryta water, but not by lead 
or Sliver salts Feme chloride gives a purple- 
red colour The K salt forms flat reddish brown 
crystals, decomposed by CO, 

LARBEA BESIK Occurs on branches of 
Larrm mexteana (Stillmann, B 13, 766) 61 7 

pc of it dissolves m alcohol, 26 3 in aqueous 
potash, and 1^4 p o. consists of a colounng matter 
soluble in water t 

LA8EBPITIK 0«H„0, (Feldmann, A 135, 
$36 ; Bl. 1866, 1. 467) or 0,^04 (Kdlz, Ar Ph 


[32 21, 161) [114°] (F ) ; [118°] (K ) A bitter 

principle contained m the root of Laserpttmm 
lahfolium Extracted by 80 p 0 alcohol (F ) or 
by light petroleum (K ) Prisms Insol water, 
sol benzene, chloroform, ether, and GSg May 
be sublimed Its alcoholic solution is ppd by 
water, but not bv aloohoho lead acetate (F ) 
Insol dilute acids and alkalis Cone H4SO4 
and cone HClAq form deep red solutions (K ). 
When heated with cone alcoholic EOH it is re- 
solved into angelic acid and laserm G,4H2204 
(F ) or OjoHs^Oj (K ), a crystalline resin, insol 
Olds, sol ether, alcohol chloroform, and HOAo 
Potash fusion gives methyl crotonic acid and 
laserm (E ) 

Laserpitm forms an acetate GjjHj^O^HOAo 
crystallising from acetic acid in silky needles 

(K) 

Acetyl derivative 0,5H4iAo04 [113°] 

From laserpitm, Ao^O, and dry NaOAc (K ) 
Colourless needles, insol water, sol HOAc, alco- 
hol, ether, and CHOI, 

Bromo derivative Cg^Hj^BrjOg [90°] 
Formed by the action of Br on a solution of 
laserpitm m CHClg (K ) Needles, sol alcohol, 
ether, CHCI3, and HOAo 

Di-nitrO’ derivative 0,5H2g(N02)404aq 
[115°] From laserpitm and HNO3 (K ) Amor- 
phous mass, insol water, sol alcohol, ether, 
CHOls, and HOAc 

LATJDAKIKE OJEL.m, (Hesse, A 153, 57, 
176, 201, Suppl 8, 272) [165°] SG 1256 

(SchrSder, B 13, 1075) S (ether) 155 at 18° 
[a]j =— 135m a 2 pc chloroform solution at 
22 6 ° 

Preparation — An aqueous extract of opium 
18 ppd by lime or Na^CO, , the filtrate is shaken 
with ether , the ethereal solution is shaken 
with dilute acetic acid , the acetic acid solution 
is neutralised exactly with NH, , the ppd lan- 
thopine 18 removed by filtration , the filtrate is 
ppd by excess of ammonia, and the pp crystal 
lised from ether Laudanme separates first from 
the ethereal solution, and afterwards codamine. 
The laudanme is dissolved m acetic acid solu- 
tion, and the solution mixed with excess of 
NaOH, which ppta cryptopine The alkaline 
filtrate is ppd by ammonium chloride, and the 
pp dissolved m aqueous HOAo, on adding KI 
laudanme hydro K^ide is ppd , and this is de 
composed by ammonia and the free base crystal- 
lised from ammonia 

Properties — Stellate groups of small six- 
sided prisms (from alcohol) Cannot be sub- 
limed Tasteless Lasvorotatory In the orys- 
taliine state it ^s v sol benzene, GHGl,, and 
boiling alcohol, si sol cold alcohol, v si sol 
ether In the amorphous state it is much more 
soluble Its salts have a bitter taste From 
their solutions caustic potash and ammonia ppt 
the base in white amorphous flocks, which soon 
become crystalline, and dissolve in excess of the 
precipitant Chloroform extracts the base from 
the ammoniacal but not from the potash solu- 
tion Cone H2SO4 (containing feme salt) gives 
an intense rose red solution, which at 150° 
changes to dark violet Cone HNO, gives an 
orange>red solution Fed, gives an emerald- 
green colour The base is poisonous, its hydro- 
chloride actmg physiologically like strychnme. 

Salts — 3^^804 4aq conoentno groups of 
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needles, t e sol water, almost insol diUte 
HjS 04 — B'HClBaq prisms, v sol water and 
alcohol, V si sol NaClAq Inactive to light — 
B'HBr 2aq nodules S 8 6 at 20° — B'HI aq 
crystalline powder S 2 at 16°, v sol boiling 
'water, insol KIAq — B'^By^tCl, 2aq yellow 
Amorphous pp , v sol boiling water — 
B'HjC204 6aq conoentrm groups of delicate 
needles [110°] S 2 2 & 10° — B'C4H,0, 8aq 
[100°] S 4 9 at 15° 

LAUDAN08INE 02,H2,N04 [89°] S 

(ether) 5 2 at 16° [a]j =■ 106 in a 2 p c alco 
hoho solution at 22 6° |a •> 66 in a 2 p c chlort^ 
form solution at 22 6° 

Preparatioi % — Obtained from opium by ppg 
the aqueous extract with NajJOs, dissolving the 
pp in ether, shaking the ethereal solution with 
dilute HO Ac, and pouring the acid solution into 
aqueou#NaOH The pp contains a large num- 
ber of bases, and is warmed with alcohol and 
dilute HOAo, and partially evaporated at 60° 
Papaverine and narcotine are then ppd , and 
thebaine and tartrate is ppd by adding tartaric 
Acid to the filtrate The filtrate is exactly neu 
tralised with NH,, and NaHCO, added After a 
week the pp is collected and extracted with 
benzene Cryptopine and protopine separate 
first from the benzene, and when the filtrate is 
shaken with NaHCO, laudanosinoi separates 
(Hesse, A Suppl 8, 321) It is punfied by dis 
solving in acetic acid, ppg with KI, decom 
posing the resulting salt with NH,, and re 
crystallising from benzene 

Properties — Needles More soluble in ether 
than thebame and cryptopine, extremely sol 
alcohol and chloroform, v sol boiling benzene 
and ligroin, insol water and alkalis Cone 
H2SO4 (containing ferric salt) gives a brownish 
red solution, which at 150° becomes green, and 
finally dark greenish violet FeCl, gives no 
colour Tastes slightly bitter , its salts have an | 
extremely bitter taste Its alcoholic solution ] 
exhibits a strong alkaline reaction Dextro i 
rotatory Its hydrochloride is also dextrorota 
tory, [a]j = iT )8 in a 2 p c solution at 22 5° 
Salts — B'HI *aq small prisms , v si sol 
cold water, v sol alcohol — B'^H PtCI^Saq yel 
low amorphous pp , insol cold water — I 
B'HjCjO, laq prisms, v e sol water | 

LAUBEL OILS The essential oil from the | 
leaves of the common cheiry laurel {Cerasui 
laurocerasus) consists of benzoic aldehyde, HCy, 
a volatile ml (possibly benzyl alcohol) conver- 
tible by oxiaation into benzoic acid, and minute 
quantities of an odorous resin (Tilden, Ph [3] 
6, 761 , cf Leger, Ph [I] 8, 971) The essen 
tial oil from the fruits of Launis nobilis contains 
a Iffivorotatory terpene C,oH„ (164°), S G ^ 
908, a liEvorotatory sesquiterpene CjjHji (250°), 
S G ^ 926, and launo acid C,,H2403 (Bias, A 
134, 1 , Glad8ton|, G J 17, 1) The essential 
oil from the leaves of the Californian laurel ^ 
(Oreodaphne cahfomtea) contains terpineol 
(168°) andumbellol 0,H,,0 (216°) (Stillmann, B 
18. 629) ' 

Laorel-nut oil is a fatty oil, S G 932, de- 
rived from Calophyllum tnophyllum growing m 
the East (Hooper, Ph [8] 19, 626) , • 

LAUBME V Dl MSTBYL-ETHTIi-BEKZXNB 

LAUBIO AOU) Dodecote acid 

lfohw.200 [48 6°] (Hemta) (226°) at 100 mm. 


(Krafft, B 13, 1415) SG «« 888 (G6rgey). 
H 0 1769720 (Louguinme, A Ch [6] 11, 222) 
Occurs as glyceryl ether in the berries of the 
bay tree (Lauries nobtlis) (Marsson, A Ch 41, 
33, Bias, A 134, 1), in the fat of pichurim beans 
(Sthamer, A 63, 393), in the volatile oil of these 
beans (Muller, J pr 68, 469), in small quantity 
in spermaceti (Heintz, A 92, 394), in croton oil 
(Schlippe, A 105, 14), in the frmt of Cyltco 
daphne sebifera (Gorkom, Tydschnft af neerl 
Ifuiiet 81, 410), in the so called Dika bread, the 
fruit of Mangifera gabonensis (Oudemans, J pr, 
81, 366), in the age of the Mexicans, a fat ob 
tamed from Coccus Axia (Hoppe, J pr 80, 102), 
and in cocoa nut oil (Gorgey, A 66, 303) 

According to Senenng (A 96, 236) it is 
among the products of the distillation of cetyl 
alcohol with potash-hme, but Heintz (2L 97, 
271) denies this A dodecoic acid [35°], isome- 
ric with lauric acid, may be obtained by treatmg 
the amide of myristic acid with Br and NaOH, 
and converting the resultmg dodecylamme into 
I the nitrile and thence into the amide [97°] of 
, dodecoic acid, and boiling the amide with cone 
HClAq (Lutz, B 19, 1433) 

Preparatum — Lauric acid may be obtamed 
from fats contammg it by saponification fol- 
lowed by fractional precipitation of the acids by 
barium acetate (He mtz, A 92, 294 , P 92, 429, 
583 , J pr 66, 1) It may also be obtained 
from the fat of bay berries by saponifying, dis- 
tilling the solid fatty acids under reduced pres- 
sure, and rectifying in vacuo (Krafft, B 12, 
1665) 

Properties —Silky needles united in tufts 
(from alcohol) or scaly crystalline mass (after 
fusion) Its alcoholic solution has a slight acid 
I reaction It is slightly volatile with steam 
Insol water, v sol alcohol and ether. Gives 
dl ennyl ketone (C,,H^,)2CO when its calcium 
salt 13 distilled 

Salts— K A' Amorphous 8 (alcohol) 4 5 
at 15° , 38 at 78° (Oudemans, G C 1863, 737) — 
KHVj Crystalhne S (alcohol) 1 6 at 16°; 
400 at 78° — NaA' White powder S (alcohol) 

, 2 5 at 15° , 14 5 at 78° — NaHA^ S (alcohol) 

1 2 at 16°— NH4HAV 8 (alcohol) 6 at 15° — 
BaA'5 crystalline spangles (from alcohol) S 
07 at 100° , 0054 at 15° (Oudemans) , 009 at 
17° , 60 at 100° (Gorge} ) S (alcohol) 0187 
at 15 , 1009 at 78° (O) , 07 in the cold, 5 at 
78° (G ) — CaA'j aq S 0039 at 16° , 0547 at 
100° S (alcohol) 0719 at 15°, 2 20 at 78° 
(O ) - Sr A', aq S 0272 at 15° , 036 at 100° 
S (alcohol) 96 at 15°, 36 at 78° —MgA', 3aq 
S 023 at 16° -PbA'. [110°-120°] (Heintz) S 
0011 at 100° S (alcohol) 0047 at 15°. 
235 at 100° — CoA'2 aq — NiA'j aq — NiA', 3aq 
— CuA', S 0023 at 15°, 0029 at 100° —AgA' 
white powder, oonsistmg of minute slender 
needles S 0001 at 16°, 0405 at 100°. S (al- 
cohol) 0323 at 16°, 0824 at 78° 

Ethyl ether EtA [~10°] (269°) at 750 

mm (Delffs, A 92,278) SG 22 86 (Gdrgeyl 
V if 8 4 (calc 7 9) From the acid, alcohol, 
and HOI 

G i y 0 e r p Z e t A e r C,H^(G, As^s)s (Schifl, B 
1 ?, 781) Tfilaunn LaurosUarvn [46°] H. 0. 
5707420 (Longumine, A Oh [6] 11, 222). Ob- 
tamed fre^ bay berries by extracting with aloo- 



122 


LAtlRIO ACID 


hoi Bilky needles, si sol eold alcohol, t sol 
ether « 

Phenyl ether [24i«3 , (210® at 

15 nun ) , pearly plates 
p-Tolyl-ether A'C,H, [28®], (220® at 

16 mra ) (Krafft a Burger, B 17, 1378) 

Arrnde C„H„OONH, [102®] (Krafft a 

Stauffer, B 16, 1729) From the chloride and 
NH, 

Chloride CO Cl [-17®] (142i® at 

16 mm ) Colourless liquid (Krafft, B 17, 
1878) 

Nitrile CnHasCN [4®] (198® at 100 

mm) SG J= 835, ^*= 827, 7G7 

Formed by distilling lauramide wifti 
(Krafft a Stauffer, B 15, 1729) Colourless 
liquid of pecuhar odour 

lAIJBIC ALDEHYDE C„HaCHO [45®] 
(143® at 22 mm ) Prepared by the dry distil- 
lation of a mixture of calcium laurate and 
formiate (Krafft, B 18, 1414) White crystal- 
line odourless solid 

LADBIK C^HagOg Bay berry camphor A 
substance discovered by Bonastre (J Ph 10, 32) 
in the berries of the bay tree, and further ex 
ammed by Marsson {A 41, 329) and Delffs {A 
88, 854) It IS prepared by boiling the skinned 
and pounded berries with alcohol of 85 to 90 
p c , filtermg at the boiling^ heat, and leaving 
the liquid to itself for several days Lauro 
stearin is then first deposited , and on filtering 
agam and leaving the liquid to evaporate, 
laurin is deposited in crystals contaminated 
with a viscid oil, from which they may be freed 
by pressure between paper and recrystallisation 
Dimetnc crystals, destitute of taste and smell, 
insol water, v sol alcohol, even in the cold, sol 
ether The solutions are neutral to test papers 
Laurin does not dissolve m alkalis Laurin can 
not be distilled without decomposition Its 
alcoholic solution is not precipitated by acetate 
of lead or nitrate of silver 

LAUBOCEBASIN A name given by Leh- 
mann {N E P 23, 440) to amygdalin when 
extracted from the leaves of the cherry laurel 
{Cerasus laurocerasus) or the bark of the berry- 
bearing alder (Rhamnus Frangula)^ v Amyg 

DALIN 

LATJBONE CggHggO le (C„H„)XO Di 
mnyl ketone [69®] S G. 802, 788 

Formed by distilling barium laurate with lime 
Shining plates (from alcohol) On reduction it 
gives tricosane (Overbeck, P 86, 591 , A 84, 
289, Krafft, P 16,1712) 

LADBONOLIC ACID CgH.jCO^H 

Formed by distilhng camphanio acid, or by | 
heating its barium salt with water at 200® , 
oampholactone is formed at the same time 
(Wormger, A 227, 7) 

Properties — Oil Sol water and ether 
Volatile with steam In presence of HGl some 
of it changes into the isomeric campholactone 
When distilled with water, a great part changes 
to the oampholactone 

Salts — Oa A'g 3aq Forms dendntic cry ala 
on the surface of an evaporating solution — 
AgA' « 

LATTBOSTEABIK v Glyceryl ether of LiUBip 

401D 

LADBOZTLIO ACID v, Dx hethtl bbnzoxo 
acix>. 


r 

•LAUTH’S VIOLET v Avjdo mwo imido ni 

PHSNVL SULPHIDE 

LAVENDER OIL A volatile oil obtained 
by distilling the flowers of Lavendula officinalis. 
with steam S G 21. 875 It contains a laevo- 
rotatory terpene C,oH,g (162®) which forms a 
crystalline hydrochloride and various oxygenated 
bodies which yield camphor on further oxidation 
(Dumas, A Ch 13, ^75 , Lallemand, A 114, 
198 , Barth, Z 1867, 509 , Bruylants, J Ph 
[4J 30, 39) English oil of lavender submitted 
to fractional distillation yields 30 p c of the 
terpene (17b®-186°), and '30 pc of oxygenated 
products (200®-207°) (Shenstone, Ph [2] 13, 207) 

LEAD Pb At w 206 4 Me^ w not known 
with certainty, buf probably same as at w (u. 
p 124) [330®-335®] (Brigel, B 6, 191 , Pictet, 

P M [5] 7. 446) , [326®] (Riemsdyk, O N 20, 
82 , Person, J 1849) (Between 14u0® and 
1600°) (Carnelley a Williams, C J 35, 665) 

S G 11 335 at 0° (Quincke, P 97, 396) , 11 87 at 
0® (Reich, J pr 78, 328) , 11 345 to 11 858 at 
4®. 11 352 to 11 366 at 23° (Schweitzer, Am Ch 
7,174) SG molten 10 37-10 65 (Roberts a 
Wnghtson, A Ch [5] 30, 181) For other values 
for S G V Clarke’s Table of Spec Gravities 
[1888], pp 6-6 S H -78° to 11° 03065 (Reg 
nault, A Ch [3] 26, 286), SH 19® to 48° 0316 
(Kopp, Tr ’866 71) , S H molten 340° to 450® 
0402 (Person, A Ch [3] 24, 129) C E 0° to 
100® 00002799 (Matthiessen, Pr 15, 220) T C 
(Ag=*100) 8 5 (Wiedemann a Franz, P M [4] 
7, 33) Heat of fusion 5858 (Rudbeig, P 19, 
126) , 6369 (Person, A Ch [3] 24, 129) E C 
(Hg at 0® = 1) 4 8 at 0®, 3 363 at 100° (Lorenz, 
W 13, 422, 582) Crystallises in regular octa- 
hedra For emission spectrum of lead v 
Werther, J pr 88, 180 , Cornu, C R 73, 332 , 
L de Boisbaudran, C R 77, 1152 , Hartley a 
Adeney,Tr 1884 63 

Occurrence — Lead occurs native in small 
quantities {eg v Chapman, P M [4] 31, 176 , 
Kokscharow, J M 1875 873 , Igelslrom, J M 
1889 (ii ) 32) Galena (PbS) is very widely dis 
tributed , the other most important ores of lead 
are cerusite (carbonate), anglesite (sulphate), 
pyromorphite (phosphate), and mimetesite (ar- 
senate) Small quantities of oxychloride, 
chromate, molybdate, tungstate, vanadate, <&c , 
of Pb also occur Lead has been known and 
used from very early times 

Formation — 1 PbS is roasted in a reverbe 
ratory furnace until a portion is oxKjised partly 
to PbO and partly to PbS 04 , the doors are then 
closed, and the PbS, PbO, and PbS 04 react to 
produce SO, and Pb , PbS + 2PbO = 3Pb + SOi, 
PbS + PbS 04 = 2Pb + 2 SO 2 - 2 PbS is roasted in 
a reverberatory furnace, the temperature being 
gradually increased until a considerable quantity 
of PbS 04 and a little PbO are produced, the 
doors are then closed, and tljie temperature is 
raised until the mass softens but does not melt 
When the PbS and PbS 04 react to produce Pb 
and SOj the residue is again roasted, whereby 
more PbS 04 is formed^ and on raising the tem- 
perature with closed doors the PbS 04 and PbS 
react as before After a time the quantity of 
PbSO^ Relatively to PbS becomes so great that 
the chief product of their reaction is PbO 
(PbS + 8 PbS 04 * 4 Pb 0 + 4S02) , coal and wood 
are then thrown mto the fnrnaoe, and heating 11 
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continued, when the PbO is reduced to 
Pb(PbO + Ooo Pb + GO) , at the same time some 
ef the PbS 04 is partly reduced to PbS, which, 
reacting with the remaining PbS 04 , produces Pb 
and SOj ( 2 PbS 04 + 2C = PbS 04 + PbS + 2 C 02 ) — 
B PbS IS melted with scrap Fe , PbS + Fe 
-FeS + Pb— 4 PbCOg is strongly heated with 
0, PbCOg + 20 -Pb + 309-6 PbO IS reduced 
by heating in H or CO, or^with 0, KCN, or Na — 

6 Zinc IS suspended in an acidulated solution 
of a Pb salt, when Pb is ppd on the zinc — 

7 PbClg is mixed with Na^CO,, and heated with 
KCN or C 

Preparatimi — 1 By melting Pb piepared by 
one of the fo"*egoing methods, exposing the 
molten mass to a gentle current of air, blowing 
watei vapour through the mass, and running off 
the metal from beneath the film of oxides of Cu, 
Sb, Fe, o«:c , nearly pure Pb is obtained — 2 Pb 
oxalate is strongly heated in a carbon crucible, 
or is mixed with powdered C and heated — 
3 Stas piepared pure lead by the following pro 
cess {Gh£nn Proport 324) Commercial Pb acet 
ate was dissolved in water, and digested at 40^ 
to 50° in a leaden vessel with sheets of Pb until 
all Cu and Ag were ppd , the filtered hquid was 
run into almost boiling water, strongly acidulated 
with iigSO^ , the ppd PbSO^ was very thoroughly 
washed, and then suspended in a solution of 
NH, sesquicarbonate and NHj until transformed 
into PbCO, , the PbCO, was thoroughly washed, 
a part of it was decomposed to PbO by heating 
in a Pt dish, and the rest was almost, but not 
quite, entirely dissolved m dilute ELNOjAq , the 
solution of Pb(NO,) was heated to boiling, and 
the PbO w as added little by little , the lost traces 
of 1* e were thus ppd as oxide , the boiling 
liquid was filtered and poured into solution of 
NHi sesquicaibonatc In this way pure PbCO, 
was obtained The PbCO, was dried, and added 
httle by little to pure molten KCN contained in 
an unglazed porcelain crucible placed within a 
larger crucible, the space between being filled 
with powdered Al,0,previouslyheated and mixed 
with 5 p c melted and powdeied borax The Pb 
thus obtained was again placed in pure molten 
KCN, and kept there until the uppei surface of 
the Pb appeared convex and lustrous like pure 
Hg , after partial coohng the Pb was run off into 
a mould of polished steel If a trace of PbO or 
PbS 18 present m the molten Pb the surface does 
not become convex 

Proper tifis — Almost white, lustrous metal 
Ordinary lead is blue gray , it contains traces of 
Ag, Cu, Sb, and sometimes Fe and Mn Very 
malleable and ductile, but the properties are 
greatly affected by small quantities of impurities, 
notably by PbO, which is somewhat soluble in 
molten Pb Tenacity very low Somewhat so- 
norous Leaves a mark on paper Lead is so 
soft that it can bq out by a knife or scratched by 
the nail , traces of foreign metals, or of As or S, 
increase the hardness of Pb By slowly cooling 
molten Pb, piercing a hole m the crust by an iron 
rod, and pouring off the still molten portion, the 
metal is obtained in regular octahedra often ag 
gregated together similarly to crystals of NH^Cl 
(Marx, S 67, 193 . Stolba, D P J. 164, 371) 
Crystals of Pb are also obtained by hanging a 
rod of zino in a slightly acidulated solution of a 
Pb salt, or by passing an eleotno current through 


such a solution Pb vaponses at high tempera 
tures (1400°il600°) , the vapour is very poison- 
ous The lustrous surface of Pb quickly tar- 
nishes in ordinary air from formation of a film 
of oxide (probably Pb,0) Very finely divided 
Pb 18 quickly changed to the suboxide Pb,0, 
such finely divided Pb may be obtained by cover- 
ing a Zn plate with a little PbSO, made mto a 
paste writh water, laying another Zn plate on the 
top, and placing the whole in NaClAq for 9 or 10 
days {v Bolley, Ph C 1850 69) Pb is readily 
changed to PbO on the surface by melting m air 
Pb is not changed m dry air, nor when kept 
under pure water from which all air has been 
removed , in contact with water and the atmo- 
sphere it becomes gradually covered with a white 
deposit of 2PbCOj, PbO^H,, and small quantities 
of a soluble Pb salt are also formed {v Beactions^ 
No 2) Pb 18 soluble in HNO,Aq, and is slowly 
changed to PbCl, by the action of HClAq in the 
air , hot cone H^SO, forms PbSO^ , Pb is oxi- 
dised by heating with KNO, or KHSO 4 Com 
bines with the halogens, also with S, Se, P, and 
As , forms alloys with many metals 

The atomic weight of Pb has been determined 
(1) by finding V D of PbCl, (Boscoe, Pr 27, 426), 
and analyses of this compound (Marignac,i4r Sc 
1, 69, 209, Dumas, A Ch [3] 65, 196) , (2) by 
syntheses of Pb(N 05 )j and PbSO^ (Stas, Reck 
101 , Chem Proport 329) , (3) by converting 
Pb, PbO, and Pbb into PbbO,, and by analysing 
PbCO, (Berzelius, P 8, 16 , G A 37, 259, 265 , 
Turner, A 13, 17), (4) by determmmg SH of 
Pb (Regnault, A Ch [ 8 ] 26, 28b) 

Lead is metallic in its chemical behaviour 
The oxide PbO is strongly basic , it is slightly 
soluble m water, and the solution turns red lit 
mus blue and absorbs CO, from the air , it de 
composes hot solutions of NH, salts with evolu 
tion of NH 3 , and it reacts with acids to form salts 
PbX, ^X = N 03 ,^S 04 , &c ), PbCOj is isomorphous 
with tile carbonates of the alkaline earths , on 
the other hand, PbO dissolves m fairly cone 
KOHAq, probably forming a salt PbO^K,, and 
compounds of PbO with CaO and Ag^O are 
known PbO, reacts with strong bases, eg 
KOH, to form unstable salts, e g K^PbO, , on 
the other hand, treatment of Pb ,04 with cone 
HjPO^Aq or H 4 C, 0 ^q produces solutions which 
react as if they contamed salts of PbO,. The 
greater number of the lead salts correspond with 
the oxide PbO , Pb(CH 3 ) 4 , however, is stable as 
a gas 

Lead is placed m Series II of Group IV , 
the other odd series members of this group are 
Si, Ge, and Sn Pb more nearly resembles Sn 
than any other member of Group IV , it is more 
distinctly metallic than the other elements of 
the group , the other elements of this gronp 
form several compounds MX* 4 , whereas most of 
the Pb compounds belong to the form MXV Pb 
forms many basic and several double salts fc/ 
Carbon group op elements, vol 1 p 684 , also 
Tin group op elements, m vol iv) In its 
physical properties Pb resembles T1 , one senes 
of T1 salts, however, is similar to those of the 
alkali metals, and the other se^es resembles 
those of the earth metals (v Earths, metals op 
iks, vol u p 424) The atom of Pb is divalent 
in the gaseous molecule PbCl„ and tetravalent 
m the gaseous molecule Pb(C]^)«. 
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Bamsay (C J 55, 521) has determined the 
iowermg of vapour pressure of Hg produced by 
dissolving Pb in Hg , the results obtained make 
it probable that the molecular weight of lead 
is the same as the atomic weight, this result 
assumes the accuracy of Van’t Hoff’s law, that 
equal volumes of dilute solutions contain equal 
numbers of molecules of the dissolved sub 
stances, and it also regards the molecular 
weight of liquid Hg as the same as the atomic 
weight 

Reactions — 1 Unchanged in dry avr^ super 
Hoially oxidised (probably to Pb^O) in moist air ^ 
oxidised to PbO by heating in air or oxygen — 
2 Water quite free from air has no action on 
Pb at ordinary temperatures (Stalman, D P J 
180,366, Bottger, J 1866 232, but v Muller, 
J pr [2] 36, 317) Water and air together dis- 
solve a little Pb, and at the same time a deposit 
of 2PbCO, Pb(OH)2 IS formed Water charged 
with COj under a pressure of a few atmo 
spheres dissolves considerable quantities of Pb 
(perhaps m the form of an acid carbonate) The 
presence of small quantities of nitrates, espe 
cially NH4NOa, of soluble alkaline chlorides, and 
of some other salts, e g (NH^j^SO^, increases 
the solvent action of water on Pb , the amount 
of Pb in solution is greater after a few days’ 
action than after many days’ exposure to the air 
In these reactions the soluble salt of Pb is probably 
slowly acted on by the COj of the air with for- 
mation and ppn of insoluble 2PbC03 Pb(OH)2 
The presence of alkalme carbonates or of a little 
Ga silicate m water almost wholly stops the 
solvent action on Pb , probably the lUboluble 
hydrocarbonate is formed as quickly as Pb is 
dissolved The action of water on lead has been 
examined by Graham, Miller a Hofmann, Noad 
(C J 4, 20), Yorke (P M [3] 5, 82), Dumas 
(0 B 77, 1054), Berthelot (C R 77, 1063), 
Pattison Muir (C N 25, 294 , 33, 102. 125, 145, 
34, 223, 234 , 35, 82, 110 , C / 31, 060), Muller 
(Jpr [2j 36, 317), Carnelley a Frew (SCI 
7, 15, 78), and others Granulated lead slowly 
decomposes boiling water, evolving H (Stolba, 
J pr 94, 113) —3 Lead is dissolved by several 
acids, slowly by hot cone HClAq in contact 
with air , also slowly by cone H SO^ (Calvert a 
Johnson, C J 16, 66) , rapidly by HNO^Aq 
For account of gaseous products of leaction 
with HNOjAq v Ackworth a Armstrong, C J 
82, 54. 

Techmeal applications of lead —Lead is 
largely used for vessels and apparatus in which 
different chemical processes are conducted, e g 
for sulphuric acid chambers , water pipes are 
usually made of lead Alloys of lead with tin 
form solder and pewter, an alloy with As is 
used for making shot , an alloy with Sb is used 
as type-metal, and emery wheels and grinding 
tools used by lapidaries are made of an alloy of 
Pb and Sb , alloys of Pb with Sn and Bi have 
low melting-points Lead oxide, chromate, 
acetate, and carbonate are all largely used in 
manufactures 

Detection and Estimation — HClAq ppts 
white PbCl, from solutions of Pb salts , si sol 
cold water, fairly sol hot water, nearly insol 
dilute HClAq Dilute HjSO,, or a soluble sul- 
phate, ppts white PbS04 almost insol dilute 
H2S04Aq, quite insol alcohol. K^CrO^Aq ppts 


yellow PbOrO^, insol water KIAq ppts jrellow 
Pblj, sol boiling water, but reppd in yellow 
crystalline spangles on cooling HaS ppts 
brownish black PbS, insol dilute acids, alkalis, 
or alkaline sulphides , presence of much HCl 
prevents ppn from rather dilute solutions of 
salts of lead , m presence of a little HCl pp 
IS sometimes red or vellow red, and consists of 
ajPbS yPbOlj (v Lead sulphochlonde of) The 
HjS test IS said to detect 1 pt of lead in 

100.000 pts of water , the H3SO4 test 1 pt in 

20.000 , and the K2Cr04 test 1 pt in 70,000 Pb 
may be estimated as Pb ^64 by ppn with dilute 
H2S04Aq adding about 2 vols of alcohol, wash- 
ing with alcohol, drying and caLinmg 

Supposed cHoti opic foim of lead 
When lead is deposited on the negative electrode 
by passing a current through a neutral or acid 
solution of a lead salt, and the curreni is con 
tinned for some hours, the lead becomes tlie 
colour of copper (Wohler, A Suppl 2, 135) 
After washing the red leaflets thus obtained with 
water and alcohol, they retain their colour on 
exposure to the air, and are not acted on by 
dilute HClAq or cold dilute HNO,Aq, or alkalis, 
but are readily dissolved by hot HNOjAq , heated 
in H they melt above 200° and become ordmary 
lead Wohler regarded the red substance either 
as an alloti >pic form of lead, or as a hydride of 
lead, Stolba (J pr 94, 113) suggested that the 
red colour was due to a him of oxide on the 
surface of the lead (u also Schutzenberger, C R 
86, 1265) 

Lead, alloys of Lead alloys with many 
metals, the alloys are produced by fusing together 
the constituent metals , some of them are defl 
nite compounds, m these cases either of the con 
stituents IS generally soluble in the compound 

Alloys with bismuth, and with bis 
muth and other metals PbandBimaybe 
alloyed in all proportions, malleability is dimin 
ished by adding more than an equal weight of Bi 
By fusing together 70 p c Pb, 15 p c Bi, and 
15 p 0 8b an alloy is obtained yhich expands 
on cooling An amalgam of Pb (4 pts ) Bi (2 
pts ), and Hg (1 pt ) may be melted by rubbing 
pieces of it together Alloys of Pb with Bi and 
I Snare known as fusible alloy , the MP vanes 
from c 90° to c 170^ , all these alloys are said 
to solidify at 98° (For M P and solidification 
points of these alloys v Dallo, C C 1865 831 , 
for expansion and S H v Spring, A Ch [5] 7, 
178, also Wiedemann, W 3, 237 , ^or thermal 
conductivity V Wiedemann a Fianz, P 89,514, 
108, 399, c/ also vol 1 p 511) 

Britannia metal is composed of equal parts of 
brass, Sn, Sb, and Bi , Queen's metal of 1 pt 
Pb, 1 pt Bi, 1 pt Sb, and 9 pts Sn Alloys of 
Pb with Bi, Sn, and Ag are very fusible, melting 
as low as 45° , the alloy often used for tinning 
the inside of glass globes, tub^s, &c is made by 
fusing together 1 pt Pb, 1 pt Sn, 2 pts Bi, and 
adding 10 pts Ag 

Alloys with oopnerv vol 11 p 254 

Alloys with mercury Pb easily amal- 
gamates with Hg, by rubbing together Pb filings 
with Hg or by adding Hg to molten Pb An 
amalgam containing 33 po Pb is liquid, an 
amalgam of equal parts Pb and Hg can be crys- 
tallised Contraction occurs during the amal 
gamation 
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Alloys with potassium and soiium 
Prepared either by directly heating the metals 
together or by fusing PbO with an alkaline 
flux, e g with cream of tartar When distilled 
with EtI, Mel, <&c , compounds of Pb with Et, 
Me, (kc are obtain^ 

Alloys with tin These metals may be 
alloyed m all proportions , the S G of the alloy 
18 always a little less thaa that calculated from 
the S G of the constituents There are no 
indications of the formation of definite com 
pounds {v Laurie, C J 65, b77) These alloys 
are very easily ignited and burnt The two com 
monest alloys of Pb and Sn are solder and i 
pewter Fine solder contains 1 pt Pb and 2 pts 
Sn , common solder^ equal pts Pb and Sn , coarse 
solder^ 2 pts Pb and 1 pt Sn The M P varies i 
from 0 340° for 1 pt Pb and 2 pts Sn, to 370° 
for equ 1 parts Pb and Sn, and 440° for 2 pts 
Pb and 1 pt Sn , by increasing the relative 
quantity of Pb the M P rises until the alloy of 
25 pts Pb to 1 pt Sn melts at c 660° , by 
incieasing the relative quantity of Sn, above 2 
pts to 1 of Pb, the M P also slightly rises until 
the alloy of 6 pts Sn to 1 pt Pb melts at c 
380° Pewter is an alloy of c 80 pts Pb with 
20 pts Sn According to Rudberg (P 18, 
240) when Pb and Sn are melted together and 
allowed to cool, the thermometer alwajs shows 
a stationary point at 187'" , he thinks that a 
compound PbSnj is alwajs formed, that this 
alloy has a fixed solidification point lower than 
that of Pb (326°) or Sn (228''), and that the heat 
produced by the solidification of this alloy acting { 
on the excess of Pb or Sn causes fluctuations in | 
the final solidification point of the whole mix- 
ture (r alsoPohl, W AB 1850 402, Riche, C R ' 
65, 143, Wertheim, P Erghnzbd, 2, 75, Mat- 
thicssen, P 130, 62) It seems that the amount 
of Pb m pewter vessels for domestic use should 
not exceed 18 p c , else Pb may bo dissohbd out 
by the action of dilute acids, e g vinegar 

Alloys with tin and copper Bell 
vietal IS an alloy of 4 3 p c Pb, 80 p c Cu, 10 1 
p c Sn, and 6 6 p c Zn A little Pb is sometimes 
added to Cu and bn in making hrome 

Alloys with palladium A crystalline, 
greyish white, brittle alloy is obtained by fusing 
granulated Pb with rather more than its own 
weight of Pd foil, and removing excess of Pb by 
the action of acetic acid and CO^ The alloy 
has the composition Pd^Pb , S G 11 225 (Bauer, 
B 3,691,4,419) 

Alloys with platinum An alloy having 
the composition PtPb is formed by fusing 3 
pts Pb with 1 pt Pt, and exposing the product 
to the prolonged action of CO„ 0, and acetic 
acid vapour (Bauer, B 3, 691 , 4, 449) Steel- 
grey, crystalline , fairly fusible , S G 15 736 
Bauer (I c ) also describes an alloy PtPbj 


Lead, antimonides of Pb and Sb may be 
melted together in all proportions, the alloys 
are crystallme , most of them are formed with 
expansion Ordinary type metal consists of 83 

S ts Pb and 17 pts Sb {v Riche, C B 65, 143 , 
[atthiessen, P 110, 28 , Calvert a Johnson, 
P M [4] 18,354, H V d Planitz, B 7, 1664, 
Rollmann,P 84,277) 

Lead, arsenates of , v vol i p 308 
Lead, arsenides of Pb melted with As takes 
up c 16 p c of the latter , the alloys are brittle 
and very fusible , some, but not all, of the As is 
expelled by heating Shot metal is an alloy of Pb 
with not more than 3 p c As 

Lead, arsenites of, v vol i p 306 
Lead, borates of,i; vol i p 530 
Lead,boroflnoride of Pb(BF^)2 [ = PbFj 2BPJ 
Prismatic crystals , obtained by dissolving PbO 
in excess of HBF^Aq and evaporating to a syrup 
Crystallises with difficulty , partially decomposed 
by water or alcohol (Berzelius, P 2, 113 , c/. 
Borofluorides, vol 1 p 526) 

Lead, bromide of PbBr^ Mol w not cer- 
tain, but from analogy of PbCl is probably 
365 9( = PbBr ) Melts ate 499° (Carnelley, G J 
33, 278) , boils at c 861° (Carnelley a Williams, 
C J 33, 283) S G ppd PbBr, 6 572 at 19 2° 
(Clarke’s Table of Specific Gravities [1888] 32) 
HF [Pb^rl^ 64,450, [Pb,Br^Aql = 64,410 (T/k 
3, 337) Obtained by digesting PbO or PbCO, 
with HBrAq, or by ppg the solution of a Pb salt 
by HBrAq or a soluble bromide Obtained in 
well formed, colourless, rhombic needles by 
slowly evaporating a solution of Pb in alcohol 
containing Br (Hjoitdahl, Z A" 3, 302) SI soL 
cold, more sol hot, water, more sol acids 
From the solution in hot cone HBrAq (72 pc 
HBr), Ditte says that white lustrous needles, 
PbBr^ SHjO, crystallise (C R 92, 718) , and that 
the compound 6PbBr 2HBr 10^0 is obtained 
by passing HBr into the solution of PbBr, in 
HBr\q After melting, PbBrj solidifies to a 
yellow, horn bke mass Heated m air, a yellow 
mass remains containing the oxybromide 
Pb OBrj ( = PbBr,.PbO) , the same oxybromide is 
obtained by digesting PbBr with Pb(C Hj02)2Aq 
A compound of PbBr, with PbCl^ has been ob 
tamed, also compounds of PbBr^ with PbL, and 
with Pb(CNS)2 (i Lead, bromochlonde q^. 
Lead, lodohiomides of, and Lead, hramosul- 
phocganides of) Andr6 (A Ch [6] 3, 104) 
describes several double compounds of PbBr, 
with NH^Br 

I Lead, brom iodides of , t? Lead, xodobrom 
ides of 

j Lead, bromochlonde of PbBr^PbCl, 
( = PbBrCl) White needles, observed by lies in 
' a blast furnace where lead carbonate ores had 
I been reduced (C N 43,216), crystalhsable from 
! water , S G 5 741 
, Lead, bromosulphocyamdes of 


Alloys wit^ zinc Pb and Zn alloy in all , PbBr, Pb(CNS),, brownish crystals, by digesting 


proportions , all the Zn is removed by heating 
very strongly Alloying Pb with Zn increases 
the hardness of the Pb Alloys of Pb, Zn, and 
Sn solidify at 168° , when the ratio is 2Pb Zn 9Sn 
the alloy solidifies at 168° only, but other alloys 
show also two higher points 

Lead also alloys with chromium land man 
ganese 

Lead, antimonate of, o vol i p 286 


the constituents together, and then crystallising 
from boiling water By acidifying with HBrAq, 
the salt 8PbBr Pb(CN 8)218 produced (Grisson 
a Thorp, Am 10, 229) 

Lead, ohlorides of Only one chlonde of 
lead, PbCL, has been isolated, but there la 
strong proof of the existence of the tetrachlonde, 
PbCl^, in solutions of PbO, m HClAq 

Lbad cHLORinB, PbCl^ {Lead dtehlortde 
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Pkmbous Monde Hofn-lead ) M61 w 277 14 
SO 5806 at (Stolba, J pr 97,503), 5 88 
(Briigelmann, B 17, 2369) V D 187 1 at c 
1080^ (mean of 4) (Bosooe, Pr 27, 426) Melts 
at 498°, and boils between 861° and 954° (Car> 
nelley, O J 33, 278 , and 0 a Williams, 0 J 
85, 664) Crystallises in rhombio system , 
a 5 59431 5919 (Schabus, W A B 1850 

466) H F lPb,01^ - 82,770 , [Pb,OP,Aq] - 76,970 
(Th 8, 337) 

Occurrence — As coiumxte^ found in the 
crater of Vesuvius after the eruption of 1822, 
mixed with KaOl and GUSO4 

Formation —1 By heating Pb in a stream 
of Cl , combination occurs slowly — 2 By dis- 
solving Pb m hot HClAq m contact with air , 
PbOl, separates on cooling — 8 By adding solu- 
tion of a chloride, e g NaClAq, to a oono solu- 
tion of a Pb salt —4 By dissolvmg PbS m hot 
HClAq and crystallising 

Preparation — PbO or PbCOj is boiled with 
dilute HClAq, and HClAq is added httle by little 
until idl is dissolved , the hquid is allowed to 
cool, and the PbOl, which separates is repeatedly 
crystallised from boiling water 

Properties —Large, white, rhombic crystals 
(o supra)t which melt at 498° and boil between 
861° and 964° (v supra) V D at 0 1080° agrees 
with the formula PbOlj SL sol cold water, 
8 » 95 at 16 6°, solution contains 9414 pc 
PbCl, (Bell, G N 16, b9) , addition of 1 p c HCl 
dimmishes S to 347, and with 14 pc HCl, 
S » 09 If more than 14 p c HCl is present S 
increases , S in HClAq SGI 162 « 2 9 (Bell, 
I c ) According to Field {C J [2] 11, 576) PbCl^ 
18 less soluble in NaClAq containing 5 p 0 NaCl 
than in water (S 23) , but the values of S for 
water and oonc NaClAq are about the same 
The considerably greater solubility of PbCl^ in 
cone than in dilute HClAq is supposed by Ditte 
to be due to the formation of a compound of 
PbClj and HCl which is decomposed by water 
{O B 92, 718) Ditte gives the following 
table — 


HOI In 

100 pts H,0 

PbOl. 

dissolved in 1000 pts of the liquid 
in col 1 


at0° 

20 ° 

40° 

65° 

80° 

0 

8 

118 

17 

21 

31 

56 

28 

3 

46 

65 

12 4 

10 

12 

14 

32 

55 

12 

18 

24 

48 

72 

98 

19 8 

219 

47 

62 

10 4 

12 9 

23 8 

815 

119 

141 

19 

24 1 

38 

46 

29 8 

30 (at 17°) 

— 

— 

— 


PbOlj IS readily dissolved by boiling water, but 
almost all crystallises out on cooling Insol 
alcohol 94 p c , somewhat sol in more dilute 
Fairly sol NaCjHjOgAq, Na^SaOsAq, and some 
other salt solutions After melting and cooling, 
PbOlf appears as a horn like mass (hence the 
name horn-lead formerly used) 

Beactiona — 1 Heated in the avr until white 
fumes cease to come off, a light yellow o^y- 
chlonde PbaOClg (*PbCl2PbO) is formed (v 
Lead, oxychhnaes of) — 2 Becently ppd 
PbCl, when digested with cold neutral lead 
acetate produces an oxychloride 2Pb20Cl2H20 
(Brandes, A 10, 273) — 3. The oxychloride 


Pb,OCl2.H20 is obtained by partially ppg 
PbClsAq by hme water -—4 By adding caustic 
potash to PbClj suspended in water, the oxy 
chloride PbCl, 2PbO is said to be formed (Ditte, 
C R 94, 1180) — 6 Accordmg to Berzehus, the 
product of the action of ammonia on PbOl* is 
PbCl^ 8PbO 4H2O — 6 Heated in carbon mon 
oxide, COCl, and Pb are produced — 7 Heated, 
not too strongly, in phosphoretted hydrogen, 
HCl, P, and Pb are lormed — 8 Oxidised by 
alkaline hypochlorites to PbOj — 9 Long con 
tinned passage of Cl into PbCl, suspended in 
water most probably produces PbCl,, PbOj being 
simultaneously ppd (v 1 isher, C J 35, 284) 

Combinations — 1 PbCl* absorbs ammonia 
gas, forming 2PbCl2 3NH, according to H Bose 
All the NHj is readily given off on warming — 
2 Combines with lead monoxide, when the two 
are heated together, to form oxychlorides 
rcPbClj yPbO (v Lead, oxychlorides of) — 
4 With lead carbonate forms PbCl^ PbCOj , ob 
tamed by boiling together the two salts , or by 
the action of COj on PbClj under pressure 
(Miller, 0 J [2j 8, 37) —6 With lead acetate 
to form PbCIj Pb(C2H802)2 , obtained by mixing 
freshly ppd PbCl^ with Pb(C2H302)2 and enough 
glacial acetic acid to form a viscid mass, which 
soon solidifies, and removing excess of acid by 
pressure (Carius, A 127, 87) — 6 With lec^ 
phosphate, forms PbCl; Pb,(P04)2 HjO and 
PbCl* 2Pb3(P04)2, or according to Gerhardt 
{A Ch [3] 22, 505) PbCl, Pb,H (PO4) The 
former is produced by pouring boiling PbCl^Aq 
into excess of boihng NajHPO^Aq, the latter 
by pouring the Na phosphate into the PbClj 
solution (Heintz, P 73, 122) Pyromorphite 
PbCl23Pbj(P04)2 occurs native —7 Combines 
with lead bromide to form PbCl^ PbBr , with 
lead iodide to form PbCl^ Pbl^, with lead 
fluoride to form PbCl^ PbF^, and with lead 
sulphocyanidc to form PbClj Pb(CNS)2 {v 
Lead bromochlonde. Lead lodobromides. 
Lead chlorofiuonde, and Lead chlorosulpho 
cyanide) — 8 Probably combines with chlm me 
to form PbCl,, when Cl is passed into PbClj 
dissolved m considerable excess of HClAq, 
or when Cl is passed into PbCl^Aq mixed with 
CaClj (v Lead tetrachloride) — 9 Andr4 
{A Ch [6] 3, 104) desenbes various double 
compounds of PbClj with NH4CI 

Lbad tetrachloride {Plumbic chloride ) 
No other chlonde of lead except PbClj has been 
isolated, but there is considerable evidence m 
favour of the existence in HCl solutic n of tetra 
chloride PbCl, 

If a considerable quantity of HClAq is added 
to PbClj, and Cl is passed in, the PbCL dis 
solves to a reddish brown liquid , on warming 
Cl is evolved , addition of water causes ppn of 
PbOj 

A mixture of PbCljAq with CaCl^Aq absorbs 
much Cl and forms a deep yePow liquid, which 
may be preserved unchanged m a closed vessel, 
but IS decomposed in an open vessel giving 
PbClj and Cl , a few dr^ps of this liquid added 
to a large quantity of water gives a pp of PbCl, 
and PbOj , alkalis and alkahne carbonates ppt 
PbOj, MnCljAq ppts MnO, andPbOl,, Fe, Cu, 
Zn, gold Ibaf, and finely divided Pt, are soluble 
in the liquid with separation of PbCl, , it rapidly 
oxidises many orgamo bodies, PbCl, being ppA 
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^Sobrero a Salmi, A Oh [8J 29, 165 , NmkUs, 
A Oh [4] 10, 823) 

PbO, dissolves m cold fairly cono HClAq 
From this yellow solution, alkalis, alkaline car- 
bonates, oxides and carbonates of Ba, Mg, Zn, 
Slo , and alkaline borates and acetates, ppt PbO,. 
The solution smells of Cl, and is decomposed by 
heat with evolution of Cl and ppn of PbCI, 
If the HClAq is saturate^, with PbO, the addi- 
tion of water ppts PbO, 'Fisher (G J 36, 282) 
determined the ratio of Pb ppd from this solu 
tion by water as PbO, to Cl given off by decom- 
posing the solution wijh ppn of PbClj The 
ratio was almost exactly Pb 2C1 , now this is the 
ratio required on the hypothesis that the decom- 
position by water proceeds as shown in equation 
(1), and the decomposition to PbClj and Cl pro- 
ceeds as shown in equation (2) — 

vl) PbCl, + 2H,0 = Pb0,4-4HCl 
(2) PbCl,«PbCl^ + Cl,. 

Fisher proved that the whole of the Pb in solu- 
tion IS thrown down by water as PbO, A yellow 
liquid with properties the same as those of the 
liquid just described is obtained by treating 
Pb ,04 with a considerable quantity of HClAq 
(Fisher, I c ) 

By the method described above, Sobrero a 
Salmi (Z c ) obtained a double salt PbCl* 9NaCl, 
and Nickl^s (Z c ) obtained PbCl 4 16C«C1, Eva 
poration in vacuo, over cone KOHAq, of a solu 
tion of PbOjiii HClAq produces crystals of PbCl, 
containing some PbCl,, according to Bendant a 
Dagum (Ann M [5] 4, 239 , v also Nikolukme, 
J R 1885 207, abstract in C J 60, 128) 

Lead, chlorobronude of, v Lead, hromo- 
%hlonde of 

Lead, ohlorocarbonate of, v Lead chloride^ 
Combinations No 4 

Lead, chlorooyanide of , v Lead cyano 
Monde of 

Lead, chlorofluonde of PbCl PbFj 
( = PbFCl) Obtained by ppg boiling PbCl,Aq 
by KFAq, or Pb(C.H 302 )jAq by a solution of 
2 parts NaF w^ith 3 parts NaCl (Berzelius) A 
white powder, slightly soluble in water without 
decomposition 

Lead, chlonodides of , v Lead, todo* 
chlorides of 

Lead, chlorophosphato of, v Lead chloride^ 
Combinations No 6 

Lead, chlorosulphide of, v Lead, sulpha- 
chloride of 

Lead, lorosulphocyanide of, 

PbCl^ Pb(CNS)j , by digesting the constituents 
together, and crystallising from boiling water , 
slowly changed to PbOjH^ by NH,Aq (Grisson 
a. Thorp, Am 10, 229) 

Lead, chromates of , u vol ii pp 155 and 
157 

Lead, cyanides of None has been isolated, 
but an oxycyam ’e, and also fem- and ferro 
cyanides, are known , v vol ii pp 341, 339, 
and 335 

Lead, oyanochlonde ^f PbClj2PbCy2, by 
digestmg PbClj with KOyAq (Grisson a Thorp, 
Am 10,229) 

Lead, ferrioyanide of, i; vol ii p 3^ 

Lead, ferrocyanideof, v vol u p 335 

Lead, flnochloride of, v Lead, chloro* 
fiuortde of* 
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Lea d, flndnde of PbF 2 Pb is not acted on 
by EDB'Aq, PbQjHj, or PbCO,, dissolves in HFAq, 
and on evaporating, and heating to remove HF, 
PbF, remams PbK is also ppd on adding 
Pb(C2Hg02)2Aq to HFAq A white powder , 
slightly soluble in water, sol in HNO,Aq (Ber- 
zelius) Gunz (A Ch [6j 3, 5) gives H F of 
PbFj as [PbO-'H2,2HFJ « 24,300 

Lead, hydroxides of, v Lead, oxides and 
hydrated oxides of 

Lead, iodide of Pbl, Mol w not certamly 
known, but from analogy of PbCl, probably 
459 46( = Pbl 2 ) aG 612, 5 6247 molten at 
383° (Rodwell, T 1882 1144) Melts c 383°, 
and boils between 861° and 954° (Carnelley, 0 J 
33, 277 , C a Williams, 0 J 37, 126) For ex 
pansion of Pbl, v Rodwell, Pr 32, 23 HF 
[Pb.I0 = 39,800 (Th 3,337) 

Preparation — Solution of Pb(NO ,)2 is added 
to solution of Feig , the pp is washed with cold 
water and dried KI or Calj may be used instead 
of Felj. If Pb(C^H 302 ) 2 Aq is added to ElAq 
oxyiodides are formed when excess of Pb salt is 
added, and soluble double iodides are formed 
if excess of KI is present , to prevent both 
results the solution of Pb(C,H, 02)2 should be 
acidified either with HNO, or CjjH^Oj 

Properties and Reactions — Golden yellow 
crystals , hexagonal, a c = 1 1 3018 (Norden- 
skjOld) Melts when heated to a brown red liqmd, 
and solidifies to a yellow mass Heated in the 
air 1 18 evolved, and oxyiodides (q v ) are formed 
8 cold water 03 , boiling water 515 Decom 
posed by Cl Zn or Fe boiled with Pbl, under 
water forms Znij or Felj, and ppts Pb Na^SjO, 
in excess forms Pb sulphite and Nal (Michaelis 
a Koethe, B 6, 999) NH,Aq added to boihng 
Pbl^Aq ppts 3PbO Pblj 2H,0 Dry Pbl* is un- 
changed by light , when moist and exposed to 
direct sunshine, in contact with the air, it is 
slowly changed to PbCO, and PbO^ with separa 
tion of I , this change is hastened by aU sub- 
stances which absoib I (Schmid, P 127, 493) 
Pbl, 18 somewhat soluble in cone solution of 
alkali iodides, but is ppd on dilution 

Combinations — 1 Absorbs ammonia, form 
ing a white compound Pbl^ 2NHj, — 2 With lead 
monoxide forms various oxyiodides a;Pbl 2 .yPbO 
(r Lead, oxyiodides of)— 6 By dissolving Pbl^ 
m warm wdhydric acid solution, and allownng 
to cool, white lustrous needles of Pbl 2 2HI 
= H 2 Pbl 4 separate This compound may be 
called wdo plumbhi/drtc acid or wdo plumbic 
acid, it IS decomposed by water, gives off BU[ 
in vacuo , according to Berthelot, the crystals 
contain lOH^O (C R 91, 1024) —4 Pbl, com- 
bines with potassium iodide to form various 
double salts, one of which, Pbl 2 2KI, seems best 
regarded as the K salt of HjPbl^ Yellow, 
lustrous leafiets of Pbl 2 KI are obtained by dis 
splving the constituent salts m the ratio Pbl} KI 
m boiling water, and allowing to cool , by dis 
solving this salt in warm KIAq and coolmg, 
the salt Pbl^ 4KI is said to be obtained in white 
needles (BouUay, A Ch [2] 34, 366) Remseu 
(Am 11, No 6) asserts that the process de 
scribed by Boullay does not result in production 
of Pbl 2 4KI, and that the salt formed with most 
case when Pbl, and KI react under different 
conditions is Pbl, KI (cf Ditte, C R 92, 
1 1841) — 5 By mixmg a boilmg solution of KI 
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and KH4OI with Pb(02H,02)2Aq. taking care that 
no permanent pp was formed, ^and ooohng, 
VSlkel obtamed clear yellow lustrous needles of 
Pblj 2NH4C1 (P 62, 262) , decomposed by water 
with separation of Pblj By saturating hot 
NH^ClAq with Pblj, cooling, pouring off from 
Pblj 2PbGl2 which separates, and evapora- 
ting, Poggiale (C R 20, 1180) obtained 
Pbl2 4NH4C12H20, decomposed by water with 
separation of Pbl^ —6 Pbl2 combines with siher 
todtde For properties of the Pbl2 Agl produced 

Bodwell (Pr 82, 540) , Bellati a Bomanese 
(Pr 34, 104) — 7 Compounds with lead bromide 
are formed by crystalhsing Pbla from HBrAq (v 
Leady wdobromides of) — 8 Compounds with lead 
chhridey Pblj PbCU = PbICl) and Pbl2 2PbCl2, 
are known (u Leady lodochlorides of) — 9 By 
boiling PbCO, repeatedly with Pbl^q, Pog- 
giale (C R 20, 1184) obtained Pblj PbCOg — 
10 Pblj Pb(C2H302)2 was obtained by Canus 
A 127, 87) similarly to the PbClj compound 
V Lead cMoridey Combinations No 6) 

Lead, lodobromides of By crystallising 
PbljAq from HBrAq, Grisson a Thorp obtained 
the compounds (1) PbBrj Pblj, (2) 3PbBr2 Pbl,, 
(3) ePbBra Pblj (Am 10, 229) 

Lead, iodocarbonate of, v Lead, iodide 0/, 
Combinations No 9 

Lead, iodochlondes of The compound 
PbClI ( = PbO^Pblj) 18 obtamed, m sulphur 
yellow pnsms, by cooling a solution of Pblj m 
boiling HClAq (Labour^, J Ph [3] 4, 328) 
According to Engelhardt the compound contains 
more Pblj than required by the above formula 
(J pr 67, 293) By saturating hot NH^ClAq 
with Pbl2, and allowing to cool, Poggiale ob- 
tained yellow needles of Pblj 2PbCl2 (G R 20, 
1180) 

Lead, lodosnlphocyamde of, Pbl2 3Pb{CNS)2, 
formed with some difficulty by digesting the 
constituents and crystallising from hot water 
(Gnsson a Thorp, Am 10, 229) 

Lead, oxides and hydroxides (or hydrated 
oxides) of Five oxides of lead have been 
isolated, viz , Pbp, PbO, Pb^Oj, Pb^O^, and 
PbOj , one or more oxides intermediate between 
Pb804 and PbOj perhaps exist Two hydrates 
of PbO, VIZ 2PbO H2O and 3PbO HjO are known , 
the hydrates PbaOj 3H^O and PbOo HjO have 
also been isolated The most stable oxide is 
PbO , PbjO IS easily oxidised to PbO by heating 
in air, and PbjOa, PbjOa, and PbO^ are reduced 
to PbO when strongly heated PbO reacts with 
acids as a basic oxide, forming salts PbXa, 
X^NOj, Cl, ISO4, ^P04, Ac , it decomposes 
NH4 salts, evolving NH3, and combines with CO^ 
to form PbCO, PbO also reacts with strongly 
basic oxides as an acidic oxide forming unstable 
plumbitesy e g KjPbOj PbO reacts as an acidic 
peroxide , with KOH and NaOH it forms fairly 
stable plumhateSy M'jPbOj , with most acids ^t 
forms salts of PbO, but it appears capable of 
dissolving without reduction in glacial acetic and 
phosphoric acids The reactions of PbjO, and 
Pb304 mdicate that these oxides are compounds 
of the form a;PbO yPb02 As none of the oxides 
of Pb has been gasified the molecular weight of 
none is knov/u with certainty 

Lead buboxide, Pb20 The grey pelho'a 
which forms on the surface of lead exposed to 
the air consists of Pb20, according to Berzelius 


Pb20 18 prepared by heating PbC204 m a retort 
to near 300® as long as any gas is given off , 
2Pb0204 « PbjO + CO -h 8CO2 , the residue is 
allowed to cool in the retort (Dulong, 8 17, 229 , 
Pelouze, J pr 25 y 486) PbjO is a black powder, 
S G 9 772 (Playfair a Joule, C S Mem 8, 83) , 
heated m air it burns to PbO , heated out of 
contact with air, PbO and Pb are produced 
Moist PbsO rapidly absorbs O from the air,, 
forming white PbO ali^O Dilute acids resolve 
Pb^O into PbO, which dissolves, and Pb , satu- 
rated Pb2NOsAq produces a similar resolution, 
but PbjO IS wholly soluble in dilute Pb2N03Aq 
This oxide was at one time supposed to be a 
mixture of PbO and Pb, but this is disproved 
by the facts that when the oxide is rubbed with 
Hg either dry or under water, no Pb is removed, 
and that PbO is not removed from it by boilmg 
with Pb acetate solution 

Lead protoxide PbO (Plumbous oxide 
Litharge Massicot ) Mol w unknown, aa 
oxide has not been gasified S G 9 277 at 17 d° 
(Herapath, P M 321) , 9 25 (Plajfair a 
Joule, G 8 Mem 3, 84) , 9 17 to 9 88 (Ditte, 
C R 94, 1310) , 8 74 to 9 29 (Geuther, A 219, 
60) H F [Pb,0] * 60,300 , heats of neutralisa 
tion [PbO,2HClAq] = 66,830 , [PbO,HNO*Aq] 
= 24,250 to form basic nitrate (Th 3, 337) 
Crystallises in rhombic forms ah €=> 666 1 971 
(Nordenskjold, P 114, 619 , v also Mitscherhch, 
P 49, 403 , J pr 19, 451 , Grailich, W A B 
28, 282 , Marx, J pr 3, 217) PbO is dimorphous 
according to Ditte (C R 94, 1310) 

Occurrence —As lead ochrcy in small quan 
titles in Mexico, Baden, Virginia, and a few other 
localities 

Formation — 1 By heating Pb to low red 
ness in presence of air, if the temperature is 
kept below themelting pointof the PbO, the oxide 
18 obtained as a yellowish powder, known com 
mercially as massicot , if the PbO is melted 
during the preparation, the oxide solidifies to a 
scaly reddish solid known as litharge — 2 By 
heating Pb with KNO, — 3 By strongly heating 
red lead in air — 4 By strongly heating ‘ white 
lead ’ on an iron plate — 6 By adding boiling 
Pb acetate solution to boiling KOHAq , pp is 
crystalline (Winkelbleoh, A 21, 21 , J pr 10, 
227) — 6 By slowly pouring Pb acetate solu 
tion into CaOAq at 80" until a crystalline crust 
appears, then adding a little more, and allowing 
to cool (Brendeoko, R P 55, 318) — 7 By add 
ing PbS04, made into a paste with water, to 
boiling NaOHAq (Wichmann, C C 1860 334) 
For modifications of these processes v Payen, 
J pr 13, 485 , Behrens, B J 24, 134 8 Ac 

cording to Yorke (P M [3J 5, 82), crystals of 
PbO are produced by placing Pb in a vessel of 
water exposed to the air The reaction of steam 
with Pb at white heat produces PbO 

Preparation — 1 Basic Pb nitrate is heated 
in a Pt crucible until comp etely decomposed 
(the neutral salt melts before decomposition is 
complete) Berzelius recommends the following 
procedure Equal we ghts of PbO and Pb2NOj 
are kept in boiling water until the PbO is wholly 
transformed mto basic nitrate , the basic salt is 
dissolved in boiling water, the solution is filtered 
hot and allowed to cool , the basic nitrate which 
separates is subjected to the action of the boilihg 
solution as long as any solid Bepara^es on cooling. 
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A small quantity of the basic nitrate is made into 
a paste with water, the inside of a Ft crucible is 
covered with this paste, and the crucible is dried , 
the rest of the salt is strongly pressed while moist, 
,then dned, and broken into smaller pieces, which 
are placed in the crucible, which is then heated 
until the decomposition is completed The 
PbO formed from the p^ces of basic nitrate 
in the middle of the crucible is pure , the outer 
layers of PbO contain a little Pt — 2 PbO is 
prepared in crystalline form by dissolving PbO, 
prepared as in 1, in hot KOHAq or NaOHAa 
and allowing to cool '^he colour and S O or 
the crystals vary with the conditions Ditte 
(O R 94, 1310y'obtained a greenish crystalline 
mass (S G 9 1699) by heating iCOHAq c 13 p c 
with PbOjcHp, using 25 p o KOHAq he ob- 
tamed qulphur yellow lustrous crystals (S G 
9 2089) , brownish needles (S G 9 8835) were 
obtained by using 30 p c KOHAq and allowing 
to cool , KOHAq 18 5 pc, saturated with 
PbO xH 0 when hot, gave deep green, almost 
black, crystals on cooling (S G 9 5605), satu 
rated KOHAq boiled with PbO xR^O gave deep 
rose coloured crystals of PbO (S G 9 4223), 
differing in form from the usual crystals, and 
becoming yellow when strongly heated {cf Mit 
scherlich, J pr 19, 451 , Calvert, B J 24, 135 , 
Becquerel, A Ch [2] ol, 105) i 

Rropei ties — PbO is a yellow to reddish yellow 
crystalline solid , the colour and S G of the 
oxide when well crystallised seem to vary with 
the conditions of formation, v Preparatton^ 
No 2 Melts between 685° and 630° to a clear 
dark red liquid According to Leblanc (B J 
26, 193) molten PbO absorbs O, which it gives 
off on solidifying PbO is si sol water , 1 part 
dissolves in c 7000 water, the solubility is 
affected by the state of aggregation of the PbO 
{cf Bineau, C C 1855 877) , if the solution is 
exposed to the air CO, is absorbed, and the 
Pb ppd as basic carbonate , the PbO is also 
removed by filtration thr/nigh paper (Yorke, 
P M [3] 6, 82) Heated to between 300° and 
450° m air, 1^0 is oxidised to Pb^O^, but at 
higher temperatures PbjO^ is deoxidised to PbO 
PbO 18 soluble in warm cone KOHAq or 
NaOHAq Geuther (A 219, 56) says that two 
varieties of PbO exist, one yellow and the other 
red , the yellow crystallises in rhombic, the red 
in hexagonal, forms 

Beactwm — 1 Heated %n air Pb^O^ is formed 
at c 300°-4i^° , at a somewhat higher tempera 
ture PbO is re formed — 2 Heated in hydrogen^ 
or carbon monoxide^ reduction to Pb occurs at a 
little above 100° , PbO is also reduced to Pb by 
heating with C, Na, or KCN — 3 Ileacts with 
most acids to form salts PbX,, X =* NO,, Cl, ^SO^, 
Ac , absorbs CO^ from the air forming PbCO, — 
4 Decomposes alkali salts with separation of 
the alkali —5 Dissolves in warm fairly cone 
potash or soda solution, probably with formation 
oiplunibites K2(Na2)Pb03 — 6 Dissolves in mol 
tm potash forming K,Pb(^i which, on long con 
tmued heating in air, is oxidised to !^PbO, 
(Carnegie, G N 60, 113) (v Plumbates under 
Lead peroxide, p 132) —7 Dissolves ajso by 
boiling with milk of lime on evaporating in ab- 
Hence of air a compound separates m needles, 
probably CaPbOj — 8 Molten PbO dis8olv«i 
mhea^ easily forming glass Uke silicates , these 
Vofc. Ill 


silicates readily dissolve CaO, A1,0„ Ac —9 
Heated m chtonnct bromine^ or iodine vapour, 
the compound PbClj, Pb,Br„02, or PbaLO*, is 
formed , heated with Cl and air, Br and air, or 

I and air, the product is PbgCl,aO, Pb*Br,02, or 
Pbgip, (Cross a Sigiura, C J 33, 405) — 10 By 
boiling excess of PbO with cone calcium chloride 
solution, filtering, and washing with alcohol the 
pp that forms on cooling, Andr6 (C R 104, 
359) obtained 2PbO CaO CaCl^ 4H2O , by using 
strontium chloride he obtained 2PbO SrClj 5HjO 

II PbO does not react with phosphorus tri- 
chloride at 160°, but when heated together over 
a flame, PbO and PCI, react violently forming 
PbClj, Pb(H2P03)2, and P (Michaelis, J pr [2] 
4, 449) — 12 Dissolves in magnesium chloride so 
lution , on filtering and evaporating, the oxy 
chloride 3PbO PbCl, H^O separates (Voigt, Chem 
Zeitung, 13, 695) 

Hydrates op lead monoxide — 1 SPbO H^O , 
obtained by adding c 400 grams KOH to 1000 cc 
water containing freshly ppd PbO in suspeii- 
Sion (Ditte, C R 94, 1310) , also by adding 
basic Pb acetate solution to NH,Aq at 20°-25°, 
and digesting the pp under the liquid for some 
time (Payen, A Ch [4] 8, 302, Behrens, B J 
24, 134) This hydrate forms lustrous octahe 
dral crystals , S G 7 592 at 0° (Ditte, C R 94, 
1310), loses some H^O at 130°, and is entirely 
dehydrated at 145° , e sol caustic alkali solu 
tions — 2 2PbO H^ By ppg Pb(C2H,02),Aq 
by KOHAq or NaOHAq, and digesting with ex 
cess of pptant , if Pb(NO,) is used some basic 
nitrate is always formed (Schaffner, A 51, 175) 
The hydrates of PbO readily absorb CO, from 
the air, they also combine with NH, to form 
PbOHpiNH, and 8Pb0 2NH,H20 (Calvert, 
C R 23, 480) 

Plumbites Although PbO is a markedly 
basic oxide, it nevertheless dissolves in alkali 
solutions to form unstable salts of the form 
M^^PbO, , these salts, plumbites, have not been 
much investigated , according to Carnegie (C N 
60, 113) K plumbite is formed by dissolving PbO 
in molten KOH, and on long continued heating 
in air it is oxidised to plumbate K^PbO, The 
Ag salt 13 produced by adding NaOHAq to a 
mixture of a Pb and a Ag salt , Wohler gives the 
formula Ag^O 2PbO Krutwig (B 15, 1264) ob 
tamed a yellow salt, AgjPbO^ 2H2O, by adding 
AgNOjAq to alkaline PbfNOsljAq, and washing 
with hot KOHAq and then with hot water, the 
salt soon became black in the air 

Lead siSQUioxiDF Pb^O, {Plumbo plumbut 
oxide ) Mol w unknown, as oxide has not been 
gasihed A reddish yellow powder resembhng 
PbO , Debray describes Pb Oj as greenish-brown 
(C R 86, 613) Debray {Ic) prepares this 
oxide by heating PbO, to 350°, or by heating 
PbO or better PbCO, to the same temperature m 
a stream of air or 0 , Carnelley a Walker (0 J 
53, 85) say that PbO, is changed to PbjO, at 
280°-290°, and that Pb^O, gives off 0 at c 370° 
According to Jacquelain {J pr 53, 153) Pb^O, 
may 2>e obtained by pourmg a solution of red 
lead, Pbj,04,m glacial acetic acid into very dilute 
NHjAq, separating the pp quicklq> washing it 
with hot water contaimng a very little acetic 
acid, and drymg at 100° Winkelblech (A 21, 
21) obtained this oxide by pouring NaOHAq into 
Pb(C,H,0,),Aq until the pp dissolved, and then 
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adding cold NaClOAq, taking eare tq avoid excess 
which would produce PbO^ Debray asserts that 
^18 method yields only a mixture of PbO and 
PbO, PbjOj IS not decomposed by heat until c 
860^, but a little above this temperature it gives 
off O, leaving Pb,04, heated to o 630°, PbO is 
produced (Oamelley a Walker, 0 J 63, 86) Pb^Oj 
IS resolved by acids into PbO, and a salt of PbO , 
Wmkelbleoh’s statement that Pb^O, is dissolved 
unchanged by HClAq, from which solution it 
may be ppd again by alkalis, is denied by HauB> 
mann {A 91, 236) Pb^O, is reduced to PbO by 
H30204Aq or H COjHAq 

Hydbatb of IjEAI) sfsquioxidb PbjOg 8HjO 
Obtamed by adding PbO to cone EjPbOjAq, as a 
red curdy pp (Seidel, J pr [2] 20, 200) The 
solution of KgPbO, is obtamed by dissolving pure 
PbOjj in molten KOH with a very little water, 
and then dissolving the fused mass in a small 
quantity of water 

Bed oxxdb of lead Pbs04 (Diphimho- 
pihmhic oxide Bed lead Minium ) Mol w 
unknown, as oxide has not been gasified S O 
9 096 at 16° (Herapath, P M 64, 321) 

Occwrrencc — Minium is found mixed with 
other lead ores m Yorkshire, Anglesey, Virginia, 
the Eifel, <ko 

Formation — By heating PbO in air to low 
redness (not above 460°) for some time, and 
coohng slowly — 2 By adding PbO in KOHAq 
to KjPbOjAq, washing the pp with hot water, 
and heating it — 3 Finely divided ppd Pb ex- 
posed to air in presence of water and a little 
NH,Aq IS slowly changed to Pb304 mixed with 
Pb carbonate (Schonbem, J pr 74, 323) 

Preparation — 1 A mixture of 1 pt KClOj, 
4 pts PbO (prepared by heating PbCO,), and 8 
pts ENO, 18 heated , the mass melts, and Pb02 
IB formed and on continued heating is changed 
to Pb,04, the fused mass is treated with water 
and the residue is boiled with dilute KOHAq, to 
dissolve unchanged PbO, washed and dried (Levol, 
J pr 22, 38) — 2 6 to 6 pts Pb(NO,)2 are dis 
solved in water, and KOH is added until the pp 
which forms is dissolved, to this liquid is added 
1 pt PbOa and the whole is boiled for some time , 
unchanged PbOj is decomposed by digesting 
with H20204Aq, and the Pb0204 formed is dis 
solved m KOHAq , the residue is washed and 
dried (Levol, I c ) — 8 Commercial red lead 
usually contains some PbO , this may be re 
moved by digestion with dilute acetic acid, or 
better with lead acetate solution Lowe {D P J 
271, 472) recommends to digest 1 pt commercial 
red lead with 10-16 pts of a 10 p c solution of 
Pb(N08)2, some time at a gentle heat, then to 
boil, and finally wash well 

Properties — A scarlet crystalline granular 
powder, when heated it becomes brighter red 
and then violet, ate 600°-630° decomposition to 
PbO and O occurs S G according to different 
observers vanes from 8 94 to 9 1 {v Clarke’s 
Specific Oramty Tables [2nded], p 47) Insol 
water , reacts with dilute acids to form salts of 
PbO, and PbO* which remains undissolvedy with 
cone H2SO4, or HClAq, gives salts of PbO and O 
or 01 Dissolves completely in glacial acetic 
acid forming a liquid which acts as an energetic 
oxidiser {v Reactions^ No 6) Pb204 is re^ly 

reduced to PbO, eg hy SOxAq or HNO^Aq 

Beactvons — >1 Heated to 0 600°-630 , gives 


PbO and 0 — 2 Beduced to PbO by easihf (xri« 
diced bodies^ eg SOsAq, HNO^Aq, solution of 
sugar — 8 With stannous chloi^e gives PbCl* 
and SnCl4 —4 Dissolves in considerable quan- 
tity of cone cold hydrochloric cund to form ti 
ellow liquid from which alkalis, alkaline car- 
onates, borates, and acetates, and oxides and 
carbonates of Ba, Zn, <&o ppt PbO*, on 
heating, the solution decomposes to PbCl^ and 
01, this solution almost certainly contains 
PbCl4, on warming Cl is evolved and PbCl* ppd 
^Fisher, C J 35, 282, v Lead tetrachlor^f 
p 126 ) Dilute HClAq forms PbOl2, H^O, 
and PbO*. Warm HClAq in excess evolves Cl 
and ppts PbClj — 6 Dilute sulphuric^ nitric^ or 
acetic acidy and c^her dilute acids ppt PbO* and 
form sulphate, <fec of PbO Hot cone H2SO4 
forms PbS04 and O — 6 Pb304 dissolves in 
glacial ascetic acidy this solution is strongly 
oxidising, eg it converts SOjAq to SO,Aq, 
A820aAq to A8208Aq, PbS to PbSO*, Pb, Hg, and 
Cu to oxides, separates I from KI (Schonbem, J 
pr 74 316) , when dropped into dilute NH,Aq 
a pp of Pb20, 18 produced (Jacquelam, J pr 
63,153, V Lead sesquioxidey p 129) Accord- 
ing to Jacquelam (he cit) a solution of PbjO, 
m glacial acetic acid at 40° gives crystals of 
PbOdC,HA), [0 = 8, C»6] [old notation], 
these crys^ls may be kept under acetic acul 
but give PbO* and H.CjO* on warming, or 
with water Schonbem (J pr 74, 315) says that 
cone acetic acid dissolves about 9 p 0 of Pb304 
when shaken for 16 mins with excess of the 
finely powdered oxide, the solution is easily 
decomposed by heat or dilution, but is stable at 
c — 18° , by careful addition of H*S04, PbS04 
is ppd and an acetate corresponding to PbO, 
remains in solution , this solution deposits PbO*, 
slowly at ordinary temperatures, quickly when 
heated , addition of KOHAq does not ppt Pbs04, 
but a mixture of PbO and PbO* — 7 Pb,04 dis- 
solves m cone phosphoric acidy the solution 
reacts similaily to that of Pb.O, in acetic acid 
By using a mixture of phosphoric and sulphuric 
acidsy a solution is obtamed containing only the 
phosphate corresponding to PbO*, and free from 
PbO (Jacquelam, J pr 63, 162 , v Lead per 
oxidcy p 131) — 8 Cone solutions of arsenic and 
tartaric acids dissolve Pb^O^ , the solutions re 
semble those in acetic and phosphoric acids, but 
are more easily decomposed 

Composition and constitution of red lead — 
When PbO is heated in air, 0 is slojyly and con 
tmuously absorbed , when c 1 7b pc O has 
been absorbed the product is red, but absorption 
of O continues, and some specimens of red lead 
contain 2 67 p 0 O in excess of that contained 
in the PbO (Jacquelam, J pr 63, 161) An ab- 
sorption by PbO of 1 79 p c 0 corresponds with 
the formation of Pb404 , the formation of Pba04 
requires 2 39 p c Older analyses of red lead led 
to the supposition that it was PbjOj, (Dumas, 
B J 13, 113) Careful syntheses and analyses 
have, however, showmthat a definite red coloured 
oxide exists having tne composition Pb304 At 
the same time the analyses of commercial red 
leads made by Mulder (J pr 60, 438) and Jacque- 
lam (J pr 68, 161) show that the percentage of 
O above that required to form PbO vanes from 
1 16 to 2 67 Several samples of red lead 
agreed in oomposition with the formula PbiO*, 
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others approached Pb^O, {cf L5we, D P J 
271, 472) It IS still doubtful whether a series 
of oxides exists of the form ccPbO ^Pb02. x 
varying fiom 1 to 8 or 4 and y from 1 to 
2 or 3, or whether only two such oxides are 
' definite bodies, viz PbO PbOj( = PbjO,) and 
2 Pb0Pb02UPb,0,) 

Red lead, PbjO^, may be regarded either as 
2 PbO PbOj 01 as PbO l^^O# » th# reaction of 
PbjO, with acivls, the synthesis of Pb,04 by the 
action of PbO in KOHAq onK2PbOj( => K^O PbOj), 
and the fact that PbOj is acidic towards some 
oxides, point to the constitution 2PbO PbOj 
rather than PbO Pb^Og 

Lead peroxidb PbOj {Brown oxide of lead 
Puce oxide of lead Lead d^ioxide ) Mol w 
unknown, as oxide has not been gasified S G 

8 902 at 16 5° (Herapath, P M 64, 321) , 8 766 
to 8 897 (Playfair a Joule, C 8 Mem 3,84), 

9 046 (Wernicke, P 141, 109) 

Occurrence — As plattnerite^ at Leadhills, in 
hexagonal prisms 

Formatwn — 1 By boiling a Pb salt with a 
filtered solution of bleaching powder — 2 By di 
gesting red lead \Mth dilute HNOjAq, and wash 
ing the residue —3 By mixing solutions of Pb 
acetate (4 pts ) with soda crystals (3|^ pts ), and 
passing Cl into the mixture 2^ pts PbOa are 
obtained, PbClg is not formed (Wrhler, J pr 
90, 383, cf Geuther, A 96, 382) —4 By 
heating PbO with KClOg to less than red 
heat and washing the mass with water — 5 
By boiling PbO tH O with KjFeCyaAq m pre 
aence of KOH (2 KjFeCyaAq + 2KOHAq + PbO 
«2K4FeCyaAq4 PbOj + HgO, 0\erbeck, Ar Ph 
{2] 85, 5) — b By fusing PbO with KOH for 
some time (Becquerel, A Ch 51, 504) Carnegie 
(C N 60, 113) obtained PbO^HjO by long con 
tinned fusion of PbO in KOH, solution in water, 
and careful neutralisation by dilute H^SO^Aq 
(t? Hydrates of lead peroxide, infra) — 7 By 
oxidising PbO by an alkaline solution of KMnOa 
(Reynoso, C B 32, 646) ~8 By electrolysing 
strongly alkaline solutions of Pb salts, the hy- 
drate PbO^ H O (q V ) IS deposited on the positive 
electrode (Becquerel, A Ch [d] 8, 405) By slowly 
electrolysing a solution of 1 pt Pb(NOs)^ in 8 pts 
water, Wernicke obtained PbO-, (P 141, 109) — 
9 PbO^is obtained, mixed with PbO, by shaking 
basic Pb acetate with HjO^Aq (Schonbem, J pr 
75, 88) 

Preparation — 1 Very finely powdered Pb 
acetate is boiled with a filtered solution of bleach- 
ing powder, the liquid being poured off, and fresh 
solution added from time to time until no Pb is 
found in solution , the residue is washed with 
very dilute HNOgAq, and then with hot water, 
and dried at a low temperature (Bdttger, J pr 
73 , 493) ~2 Fehrmann {B 15, 1882) recom 
mends to add a filtered solution of bleaching 
powder to cone PbCl2Aq at 60^ to bO^, until a 
few drops of the supernatant liquid cease to show 
a brown colour when filtered, and to wash the 
pp out of contact with air 

Properties — A dark ’ puce brown powder , 
black aocor^ng to Fehrmann {B 16, 1882) 
The native compound forms metal like, lustrous, 
iron-black, hexagonal crystals , S G .9*392 to 
9 448 (Breithaupt, J jor 10, 608) When heated, 
PbO, ^ves PbjO^ and O, and at a higher tem- 
perature it IS resolved into PbO and 0 Readily 


parts with 0 to oxidisable bodies, e g rubbed 
with P or ft vivid combustion occurs, sugar 
and gallic acid (fee are ignited by tritura- 
tion with PbO,. Acids generally react with 
PbO, to form salts of PbO, cold cone HClAq 
seems to produce PbCl^, and solutions of PbjO^ 
in glacial acetic and phosphonc acids probably 
contain salts corresponding with PbO, (v Re 
actions. No 9) PbO, reacts with strongly basic 
oxides as an acidic oxide to form plumbates 
M^jPbO, {v infra, Plumbates) On account of 
its readiness to part with 0, PbO, is largely 
used for forming a surface on which to strike 
‘ safety ’ matches 

Reactions — 1 Heated, easily goes to Pb204 
and 0, and at a higher temperature to PbO and 
0 — 2 Readily gives up ^ of its 0 to easily oxi 
dised bodies, either at the ordinary temperature 
or by slightly heating , e g when PbO, is rubbed 
with an equal weight of H^CjO., HjO, CO„ and 
PbCO, are formed, PbO, rubbed with j pt sugar 
or I pt tartaric acid oxidises these rapidly, 
causing Ignition , P is oxidised and ignited when 
rubbed with PbO, (v Bottger, A 34, 94) — 

3 Sulphur dioxide is rapidly absorbed by PbO, 
with rise of temperature and production of SO, 

4 Potassium iodide is decomposed with libera 
tion of I — 5 PbO, reacts with a dilute solution 
of potassium ferrocyanide to form EgFeCy, pro 
vided the KOH produced in the reaction is 
neutralised by CO,> , with cone potassium fern- 
cyanide solution in presence of KOH, K^FeCy, is 
formed — 6 By digesting PbO, with ammonia 
solution, PbO, HjO, and NH^NO, are produced 

7 Not acted on by cold nitnc or sulphuric acid , 
with hot cone HjSO. gives PbSO. and 0 — 

8 Cold cone hydrochlono acid m excess dis- 
solves PbO,, producing a yellow liquid which 
evolves Cl on heating and gives a pp of PbCl, , 
alkalis, alkaline carbonates, and alkaline earth 
oxides and carbonates ppt PbO, from this solu- 
tion, the solution almost certainly contains 
PbCl^ (v Lead tetrachloride, p 126) Hot 
HClAq evolves Cl and forms PbCU — 9 A basic 
acetate derived from PbO, is said by Jacquelam 
{J pr 53, 152) to be obtained by dissolving red 
lead in glacial acetic acid at 40° and coohng, 
J gives the formula Pb0,(C4H303), [0 = 8, C=»6J 
[old notation] to the crystals which form These 
crystals are unchanged in acetic acid , on drying 
between paper, or on adding water, they are 
resolved into PbO, and acetic acid Similar salts 
derived from PbO, are obtained by dissolving 
red lead in very cone phosphonc exid. arsenic 
acids, but the salts are very unstable (J Ic , cf 
Red oxide of lead. Reactions, No 6, p 130) — 
10 Heated with phosphorus tnchlon^, PbCl„ 
POCI5, and Pb(H PO,), are formed (Michaelis, 
J pr [2] 4, 449) — 11 Heated in chlorine, bro- 
mine, and iodine, the compounds Pb^Cl 0, 
Pb,Br„0,, and PbjjIjO,, respectively, are ob- 
tained, heated in chlorine and air, bromine 
and air, and iodine and avr, the products are 
Pb„Cl„04, Pb^Br^O , and PbuLOjj respectively 
(Oro^s a. Sigiura, G J Ai, 406) — 12 PbO, reacts 
with alkalis to form compounds m which PbO, 
forms the negative radicle , eg tbp salt KjPbO, 
may be obtained from a solution m cone hot 
KIOHAq {v infra, Plumbates) 

Hvdeatbs of lead peroxide (1) PbO,.H,0 
This hydrate is formed as a brown pp , by (hs 
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golying PbO in molten KOH. heating m air for a 
QonBiderable time, dissolvmg the pro- 

duced in cold water, and exactly neutralising by 
dilute H*S04Aq (Carnegie, G N 60, 113) It is 
also probably obtained, at the positive electrode, 
by the electrolysis of strongly alkaline solutions 
of Pb salts (Becquerel, A Ch [d] 8, 406) By 
electrolysmg an alkaline solution of Pb Na 
tartrate, Wernicke (P 141, 109) obtained a lus 
trous blue-black film, which had the composition 
PbOjHjO, SG 6 267 (2) According to Car- 

nelley a Walker (C J 63, 85), ppd PbO, after 
drying in the air for 10 days has very nearly the 
composition SPbOj HjO , at 230° this hydrate is 
changed to PbO, 

Plumbites — PbO, reacts with acids as a 
basic peroxide forming salts corresponding with 
PbO , in some oases unstable salts derived from 
PbOj appear to be produced (v supra^ Lead 
peroxide, Reactions 8 and 9) PbOj also re- 
acts wi^ alkalis as an acidic oxide to form 
salts M*JPbO, known as plumbites Fremy 
(C R 16, 1109) obtained colourless crystals of 
KjPbOs 3Hp by dissolving PbO^ in boiling very 
tone KOHAq, adding a little water, and placing 
over H2SO4 Seidel {J pr [2] 20, 200) obtained 
the salt by adding PbO^ to molten KOH con 
taming a little water, dissolving the fused mass 
m water, and evaporating over H^SO* in vacuo 
The crystals form quadratic octahedra, a c 
»=1 1 2216 , they are decomposed by water with 
separation of PbOj A corresponding Na salt is 
known Solutions of these salts are said to 
yield pps of plumbites when added to solutions 
of vanous metallic salts pfo 

duced by dissolving PbO in molten KOH and 
heating in air (Becquerel, A Ch 51, 604 , Car 
negie, C N 60,111) Crum obtained a plumbite 
of Ca by digesting Pb(N05)2 with CaO and bleach- 
ing powder (A 55, 213) For Plumb ixts v 
Kassner (Ar Ph 232, 375 [1894] ) 

Lead, oxybromides of Several oxybromides 
of Pb are known The compound PbO PbBvj is 
formed by heating PbBrj in air so long as white 
fumes are evolved , also by digesting PbBrj with 
solution of Pb acetate By heating PbO in Br 
vapour. Cross a Sigiura obtained Pb^Br^O , and 
by heating the same oxide in a mixture of 
Br and air they obtained PbaBr^Oa (C J 33, 
405) , from PbOj they obtained Pb,BruOj| by 
heating m Br 

Lead, oxychlondea of PbClj and PbO very 
readily combine when heated together to form 
oxychlondes from which HNOj,Aq dissolves out 
PbO 

PbClj PbO occurs native as matlockite, S G 
7 21 (Greg, P M [4] 2, 120 , Bammelsberg, P 
76,141), foimed by heating PbCl^ m air until 
fumes are no longer evolved , also by digestmg 
freshly ppd PbClj with cold Pb acetate solution 
(the oxychloride thus formed is (PbCL PbO)^ 
according to Brandes, A 10, 273) , also (with 
H^O) by partial ppn of PbCl^Aq by CaOAq, thus 
prepared it is used as a pigment (Pattinson'a 
white lead) 

PbOl* 2PbO occurs native as mendipite, m 
yellow white trimetnc pnsms, S G 7 to 7 1 , 
formed, accordmg to Ditte {G R 94, 1180), by 
gradually addmg KOHAq to PbCl, suspended m 
water, or by adtog KClAq to PbO xH^O 

PbCls BPbO . the hydrate with 4H^ is 


formed by adding NH,Aq to PbCljAq (Berzehug) > 
also by mixing NaCl with PbO, making into a 
paste with water, and allowing to stand, the 
product of this reaction, when washed and 
heated, gives a yellow powder, known as Twr- 
ner^s yellow, which is probably PbClj 3PbO The 
hydrate PbCl^ 3PbO H^O was obtained by Voigt 
{Ghem Zeitung, 13, 6^5) by dissolving PbO in 
MgCljAq, filtering, and evaporating 

PbClj 7PbO a lustrous, golden-yellow, crys- 
talline mass, obtained by melting together 1 pt 
pure NH4CI and 10 pts pure PbO, pouring off 
from a little Pb (formed oy the reducing action 
of NH3 set free by the PbO acting on NH^Cl), 
and allowing to cool , known as Cassel yellmv 
By heating PbO m a mixture of Cl and air. 
Cross a Sigiura obtained PbgCligO (C J 33,405), 
by heating PbO^ in Cl the product was Pb^CljO, 
and by heating PbO in a mixture of Cl and air 
the compound Pbj^CLiO^ was obtained 

According to Andr6 (-4 Ch [6] 3, 104) 
PbCl^ PbO, PbCL, 2PbO, and PbCl^ 3PbO are ob- 
tamed by ppg PbCl^ by KOHAq 

Lead, oxycyanide of , v vol 11 p 341 
Lead, oxyiodides of Several oxyiodides of 
lead are known Pbl^ PbO HjO is formed by 
adding KIAq to excess of Pb acetate solution and 
digestmg the pp in the liquid , it is a yellowish- 
white powder, msol water (Biandes, A 10,269. 
cf Ditte, C R 92, 145) Other oxyiodides, de 
scribed by Kuhn {Ph C 1847 693) and Denot 
{J Ph 20, 1) arePblj 2PbO H20,Pbl2 3PbO 2H,0, 
andPbL^ 5PbO Cross a Sigiura {C J 33, 405) de- 
scribe the oxyiodides PbnI^OiojPbJjOg, Pb,,I^O„ 
and PbeLOg, obtamed by heating PbOj, and PbO, 
m I and air, and in I only 

Lead, phosphide of No phosphide of Pb has 
been isolated with certainty Pelletier (A Ch 
l2] 13, 114) said that Pb takes up c 15 p c P 
when P 18 thrown on to melted Pb, or when Pb 
filings are strongly heated with glacial phos- 
phoric acid, or PbCl2 with P , but the experi- 
ments of Cloud (m Percy’s laboratory) make it 
doubtful whether Pb and P combi le According 
to H Rose (P 24, 326) a brown pp , consi'^ting 
of a phosphide of Pb, is obtamed by passing PHj 
into Pb acetate solution 

Lead, salts of Compounds formed by repla 
cing the H of acids by Pb Pb forms one senes 
of well marked salts, PbXj, where X= Cl, NO,, 
2SO4, ^CO„ IPO4, gAs04, (fee PbCl^ very pro- 
bably exists in a solution of PbOj, or PbjO^, in 
cold cone HClAq , and PbO(C2H302)2 is said to 
have been isolated , these two salts belong to 
the series PbX^, corresponding with the oxide 
PbOj Very many basic salts of Pb are known, 
and a considerable number of double salts The 
formulas of the Pb salts are determined from 
analyses, comparison with the salts and com 
pounds of Sn, Ge, and Si, and from the vapour 
densities of PbClj and PbMcj The following 
are the chief salts of lead (v Cabbonatbs, Ni 
TRATES, Sulphates, <fec ) Antimonate, arsenate 
and lie, borate, bromaie, carbonates, chlorate 
and ite, chromates, dithumate, hypophosphite, 
wdate, molybdate, mtrates and ites, pentathw 
nate, perchlorate, periodates, phosphates and 
-ife, sulphates and -tfe, selenate and ite, silicates^ 
thiosulphate, tnthuynate, tungstates, uranata, 
vanadates 
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Lead, telenide of, PbSe Occurs nadve as 
tlausthalite in the Hartz, Sco , the Pb being 
sometimes partly replaced by Co, Cu, Hg, Ag, 
Ac , S G 7 to 8 8 (H Rose, P 2, 416, 3, 281 . 
Stromeyer, P 2, 403 , Kersten, P 46, 265) 
PbSo IS produced by heating the constituents in 
the ratio Pb Se , it forms a^ porous, grey, soft 
mass (Berzelius) , melted under borax small 
regular crystals are obta.ned, S G B 164 (Little, 
A 112, 212) Heated la air Se is vaponsed, 
then a little PbSe, and a residue of basic selenite 
of Pb IS left , cold HNO^Aq dissolves Pb, leav 
ing Se 

Lead, selenocyanide of, Pb(SeGy)2, t; vol 
ti p 348 

Lead, silicofluonde of, Pb(BFJj Long 
prismatic crystals , by dissolving PbO m 
HBh\Aq and evaporating to a syrup , partially 
decomp '^sed by water or alcohol (Berzelius, P 
2, 113) 

Lead, sulphides of Besides PbS, which is 
a well marked compound, two subsulphides, 
Pb^S and Pb^S, probably exist, there are also 
indicatious of the formation of a persulphide 

Lead SULPHIDE {Lead monosulphule Plumb 
cus sulphide ) PbS 

Occurrence —Native as qalena , crystallised 
m monometric octahedra.and cubic and rhombic 
dodecahedra , S G 7 25 to 7 7 (v Neumann, P 
23, 1) 

Preparation—! By mixing S with molten 
Pb — 2 By heating PbO with excess of S — 

3 By the action of H^S or an alkaline sulphide 
on Pb salts — 4 By passing CS over Pb heated 
a little above redness, crystals of PbS are formed 
(Pb thiocarbonate seems to be also produced) 
(Gautier a Hallopeau, C R lOS, 111) — 5 Well 
formed crystals of PbS are obtained by passing 
H S into a ‘'oUition of c 3 grams Pb(NOj)2 in 
250 c c 10 p c HNO^Aqatc IS'', if only c Ipc 
HNO3 lb present the pp is amorphous (Muck, Z 
[2] 4,211) — 6 Crystalline PbS IS produced by the 
action of PbO on thio urea (Reynolds, 0 J 45, 
162) Addition of H S to a Pb salt in pres 
ence of HCIA q sometimes produces a red pp of ! 
SPbSPbCla, on wanning and passing in more 
H S, PbS IS formed -7 Wmssinger {Bl [2] 49, 
452) obtained an aqueous solution of colloidal 
PbS by ppg by H S a \erv dilute solution of a 
Pb salt, and dialysing , the solution was reddish 
brown 

Properties — Lead grey crystalline solid, as 
prepared by fusion of Pb and S , S G 7 505 
(Karsten, P 65, 394) A brown black powder, as 
prepared by ppn by HjS S G 6 924 at 4® 
(Playfair a Joule, C J 137), 6 77 (Schneider, 
J pr [2] 2, 91) Melts at full red heat out of 
contact with air, and is said to subhme ud> 
changed Insol in dilute acids, caustic alkalis, 
and alkaline sulphide solutions 

Reactions — 1 Heated in air evolves SO^and 
forms Pb and P’ SO^ and some PbO (Descotils, 
A Ck [2] 65, 441) — 2 Heated ynih. lead monoxide 
forms Pb and SOj , Pb and SO* are also pro 
duced by heating with ead sulphate^ if little 
PbS IB heated with much PbS04 the chief pro 
ducts are PbO and SO^ (v Lead, Formation^ 
Nos 1 and 2, p 122) —3 Melted with sc^ap iron 
EeS and Pb are formed — 4 Heated in steam 
gives and at first PbO and afterwards Pb — 
i Heat^ with alkaline carbonates half the Pb ol 


the PbS IS separated — 6 Boiled with dilute 
nitric acid Pb(NO,)2, 8, and NO are produced, 
fuming nitric acid forms PbS04 and S, and 
sometimes Pb(NO,)j — 7 Cone hydrochloric 
acid forms PbCL^ and H2S —8 Aqua regia forms 
PbCL^and PbSO* — 9 Slowly reacts with chlorim, 
to form PbC4 and SjCl, — 10 By long fusion 
with potash and nitre PbjO^ is produced (Carnegie, 
C N 60, 113) — 11 Heated with lead, snbsul 
phides {q v ) Pb^S and Pb^S are formed 

Combinations — With lead chloride to form 
the sulphochloride (g v ) 3PbS PbCl, 

Lead subsulphides Pb^b and Pb^S Said to 
be formed by heating together PbS and Pb in the 
proper proportions (v Bredberg, P 17, 274) PbjS 
IS also formed, according to Berthier (A Ch 2] 
22, 240), by heating PbS04 m a crucible lined 
with charcoal 

Lead psbsulphide Addition of E penta- 
sulphide to solution of a Pb salt gives a blood- 
red pp which IS quickly changed, even in the 
liquid in which it is produced, into PbS and S 
Berzelius gives the formula PbS^ to the per- 
sulphide 

Lead, snlphochlonde of 3PbS PbCl^ Ob- 
tained as a red pp by passing a little BtjS into 
a dilute Pb solution acidified by HCl, iCenisch 
(J pr 13, 130) obtained the compound by passing 
H^S into a solution of 1 part Pb acetate in 200 
parts water to which 20 parts HClAq, SGI 168, 
were added Also produced as a yellowish red 
solid by digesting freshly ppd PbS with PbCl Aq 
Decomposed by H^S with formation of PbS 
Boiling water partly dissolves out PbCl^ 

Lead, sulphocyanide of Pb(SCy)2 . u vol u* 
p 350 Combines with PbBr^ and PbClj, v. 
Lead bromosulphocyanidet and Lead chloro^ 
sulphocyanide, pp 125, 127 

Lead, thiocarbonate of PbCS, Formed 
by adding solution of an alkali thiocarbonate to 
a Pb salt {cf Thiocabbonates, vol 1 p 703) 

M M P M 

LEAD, WHITE White lead is a hydro- 
carbonate of Pb varying in composition , v vol u 
p 699 

LEAD ORGANIC DERIVATIVES 
Lead tnmethyl salts Gh f or tdc PbMe, Cl 
Formed by the action of boiling aqueous HCl on 
PbMe4 (Cahours A Ch [3] 62, 267 , A 122, 48) 
Long needles resembling PbCl May be sub- 
limed M sol boiling water and alcohol Con 
verted into PbCl^ by long boiling with HClAq 
Bromide PbMe,Br More soluble than the 
chloiide 

Iodide PbMe,l Obtained by adding iodine 
to PbMe, till the odour becomes permanent 
White mass, crystallising from water m long 
colourless needles which may be sublimed SI 
sol water, v sol alcohol On distillation with 
solid KOH it y lelds PbMe^OH, a strong basic oil 
smelling like oil of mustard solidifying in 
prisms 

Lead tetra-methyl.PbMei (110°) (B ) V D 
9 62 (calc 9 26) 8 G ° 2 034 From Mel and 

an alloy of lead (5 pts ) and sodium (1 pt ), or, 
betier, from PbClj and ZnMe^ (Cahours) Colour 
less liquid, having a camphor hke odour, insol 
water, sol alcohol and ether (Cahours) Accord- 
ng to Butlerow it smells like strawberries or 
mould It does not unite directly with chlor- 
ine or iodine, but is decomposed thereby, e g> 
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PbMe4 + L - PbMe,I + Mel Acids convert it ir? to 
OH. and a salt of PbMe, • 

Di-plnmbio bexa ethide, Pb^Et. Lead in- 
ethyl S G * 1 471 Formed by adding sodium 
(1 pt ) to molten lead (3 pts ) and mixing the 
cooled and powdered alloy with EtI in flasks 
provided with mverted condensers When the 
first violent action has ceased the product is 
freed from EtI by distilling at 100°, and the 
residue extracted with ether (Klippel, J pr 81, 
287, cf L6wig, J pr 60, 304, A 88, 318), 
Properties — Yellowish mobile oil, insol 
water, v sol alcohol and ether Decomposed on 
distillation By exposure to light, or by pro- 
longed boilmg with water, it decomposes with 
separation of metallic lead When exposed to 
the air in ethereal solution it absorbs 0 and CO2 
with formation of (PbEt3)20 and (PbEts)2C05 It 
combines with iodine forming PbEt,I 

Lead tnethyl salts Chloride PbEt^Cl 
Obtained by adding BaGl2 to a solution of 
(PbEt3)2S04 in alcohol, or by treating (PbEtj)20, 
(PbEtgljCO,, or PbEt^ with HCl Beautiful long 
needles, givmg off a pungent odour when heated, 
presently decomposing with separation of PbClj 
and metallic lead — PbEtjHgCl^ white nacreous 
scales (from hot alcohol) — (PbEt3Cl)iPtCl4 
copper-red crystals, si sol water, m sol alcohol 
and ether 

Bromide PbEtjBr Long needles (from 
ether) 

Iodide PbEtjI From PbjEta and iodine, 
or from (PbEt,)2S04 and KI Sol ether and 
very unstable, the ethereal solution quickly de- 
positmg Pblj 

Cyanide PbEtjOy From PbEtjCl and 
EOy in aloohoho solution at 100° Prisms (from 
ether) 

Hydroxide PbEt3(OH) From the chloride 
by treatment with moist AgP or by distillation 
with KOH Needles, si sol water, v sol alco 
hoi and ether Has strong alkaline reaction and 
caustic taste Saponifies fats , ppts feme, ou- 
pne, and argentic oxides from their salts Ppts 
alumma and zinc oxide, the pp dissolving in ex- 
cess of the precipitant Expels NHj from its salts 
Absorbs atmospheric CO2 Fumes with HCl 
Whqn heated it gives off white vapours which 
powerfully excite sneezing 

Car bonate (PbEt3)2CO, Small hard crys 
tals, nearly msol water, si sol alcohol and 
ether Has a burning taste 

Nitrate PbEtgNOg unctuous crystalline 
mass, decomposed by heat with slight detona- 
tion V sol alcohol and ether — (PbEt,)2S04 
from the oxide and H^SO^ White crystalline 
pp , nearly insol water, alcohol, and ether, v 
sol alcohol mixed with H!2S04 or HCl, from 
which solution it separates in octahedra 

Phosphate (PbEt3)3P04 stellate groups of 
crystals, v sol water, alcohol, and ether 

Sulphocyanide PbEtjSCy crystals, sol 
water, alcohol, and ether 

The formate PbEtaCHOg, acetate 
PbEtjCjHjOg, butyrate PbEta04H702, oxal/ite 
(PbEtg)2C204 aq, tartrate PbEt,C4H304 (dned 
at 100°), and benzoate are crystalline 

Lead tetrethide, PbEt4 Mol w 328 
(c 200°) , (162® at 190 mm ) (B ) S G 1 62 < 
Pre^rahon — PbClg is added to ZnEtg as 
long aa reaction occurs The PbEt4 is distilled 


with steam 2ZnEt2 + 2PbCl2 = 2 ZnClg + 2PbEt2 
and then 2PbEt2 « Pb + PbEt4 (Buckton, P M [4J 
18, 212, 17, 282 , A 109, 218 , 112, 220 , Frank- 
I land a Lawrance, C J 35, 244) 

Properties — Oil, not decomposed by water 
or by gaseous NH,, CO^, CO, C^Ng, NO, 0, or 
HgS Partially decomposes at 200® 

Reactions —1 Gaseous SO- reacts forming 
diethyl sulphone and^ lead ethyl sulphinate 
PbEt4 + 3SO2 = Et2S02 + (EtSOJ^Pb — 2 Iodine 
forms PbEtjI and EtI —3 Cone HCl forms 
PbEtjCl and ethane 

^ Di-plumbio hexa-iso-mylide, Pb2(C4K,,)4 
Prepared like the corresponding Pb^Etg, using 
isoamyl iodide (Klippel) Oil, with irritating 
vapour Detonates with HNO, 

Lead tri-isoamy 1 salts Chloride 
Pb(C3H,,),Cl from the oxide and HCl White 
needles 

Iodide Pb(CsH,,)gI from Pb2(CjH,,)3 in 
ether by adding iodine [100°] Needles, insol 
water — Pb(C3H,,)aHgl3 golden laminaa, insol 
water, si sol alcohol and ether —Hydroxide 
Pb(C5H,,)30H, viscid mass, msol water, sol 
alcohol and ether Feebly alkaline, ppts ferrio^ 
but not cupric and silver salts 

Lead tetra-phenyl Pb(CJEl5)4 [225 ’] S G 
23 1 530 Prepared by boiling 500 g of an 8 p c 
alloy of sodium and lead with 500 g of bromo 
benzene and 20 c 0 of acetic ether for sixty 
hours (Polls, B 20, 71b, 3331 Small needles 
or dimetric prisms , a c = 1 381 Decomposes 
at 270° V si sol alcohol, ether, and HOAc, 
m sol benzene, CHCI3 and CS^ Heated with 
HClAq at 230° it yields PbClj, benzene, and 
ohloro benzene 


Lead diphenyl salts Chloride PbPhjClj 
Formed by passing chlorine into a solution of 



ether, v si sol benzene 

Bromide PbPh2Br2 From lead di phenyl 
nitrate and KBr White powder, which decom 
poses before fusion 

Iodide Pb(CeHj)2l2 [0 103°]* Formed by 
adding iodine to a solution of lead tetraphenyl 
in chloroform (Polls) Golden plates, sol chloro- 
form, benzene, and alcohol 

Nitrate Pb(C«H5)2(N03)2 2aq Obtained by 
gradually adding lead tetra phenyl to boiling 
HNO, (S G 14) Small lustrous plates (from 
water) V sol hot water and alcohol Detonates 
when heated Boiling its aqueous solution pro- 
duces a pp of the basic salt Pb(C4H5)2(NO,)(OH> 
as a white powder which detonates when heated 
Oxide Pb(C4H5)20 Obtained by boiling 
the nitrate with aqueous NaOH (Polls, B 20, 
3332) White powder, msol alcohol, ether, and 
benzene 

Oxy cyanide Pb(OaH5)2Cy(OH) From the 
nitrate in aqueous solution and KCy White 
powder, msol water, alcohol, rfnd ether 

Sulphocyanide Pb(C«H3)2(SCy)2 Formed 
by adding ammonium sulphocyanide to an 
aqueous solution of thef acetate White powder^ 
insol water and ordinary solvents 

Phosphate (PbPh2),(P04)2 Formed by 
adding b^ium phosphate to an aqueous solu 
tion of the nitrate White pp , insoL usual 
solvents 

Oxy-carhonate (PbPh20H)200g. Ppd. a» 
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a white insoluble powder by adding Na^OO, to 
solutions of salts of lead diphenyl 

Chromate Pb( 0 gH 5 ) 2 Cr 04 From the 
nitrate and K^CrjO- Yellow pp , insol water 
Sulphtde Pb{OgHj) 2 S From the acetate 
.and H 2 & Yellow prisms, si sol alcohol, v 
sol benzene Decomposes between 80° and 
90° 

Formate Pb(08H4)2(OH02), aq Prom lead 
tetra phenyl and concentrated formic acid 
Needles Melts above 200°, with decomposi- 
tion 

Acetate Pb(0gH42(0aH,02)2 2aq Fron\ 
lead tetra phenyl and glacial HOAc (Polls, B 
20, 3333) Prisms, v sot water containing 
acetic acid Melts at 193° when anhydrous 
Lead tetra-;p-tolyl Pb(C,H ,)4 [240°] S G 

^ 1 433 Prepared by heating a mixture of 
8 p 0 sodium lead alloy (300 g ), p bromo toluene 
(120 g ), toluene (40 g ), and acetic ether (4 o c ) 
for thirty hours m an oil bath Kepeated 
crystallisation of the product from benzene and 
alcohol yields lead tetra tolyl and di-p tolyl (A 
Polls, B 21, 3424) Small needles Decom 
poses at 254° More sol benzene, CS 2 andCHCl 2 
than lead tetra phenyl When heated with HCl 
at 200° it gives PbC^ and chloro toluene Cold 
cone HNOs causes decomposition with blackening, 
but on adding lead tetra tolyl to boiling nitric acid 
(S G 14) the products are lead di tolyl nitrate 
Pb(C 7 H,) (N 03)2 toluene 

Lead di-p-tolyl salts 

Chloride Pb(C,H,) CI 2 . Formed by passing 
Cl into a solution of lead tetra tolyl m Cb 
White powder, insol alcohol and ether, si sol 
CHClj, benzene, and CS^ Decomposed when 
heated Converted into the corresponding 
nitrate by AgNO, in alcoholic solution 

Bro7mde Pb(C H,) JBr 2 From Pb(C,H,),m 
CSj and bromine Ileserables the chloride 

Iodide Pb(CH)X 2 From Pb(C H ,)4 and 
iodine, both dissolved in CS^. Yellow powder, 
more sol chloroform and CS^ than the chlonde 
or bromide 

Nitrate Pb(C 7 H ) 2 (NO ,)2 2aq Prepared as 
above White powder composed of very slender 
needles , sol water, containing HNO„ si sol 
alcohol Detonates when heated 

Oxy nitrate Pb(C,H,)j(OH)(NO,) Formed 
by heating the nitrate with water, or by adding 
ammonia to a solution of the nitrate in dilute 
HNO, White amorphous powder 

Chromate Pb(CjH )^Cr 04 Insol yellow 
powder, ppd» by adding l^CrjO, to a solution of 
the acetate 

Sulphide Pb{G^H ) 2 S Formed by passing 
PLS into a solution of the acetate Transparent 
ymlow plates (from alcohol benzene), si sol 
alcohol and ether, v sol benzene, CS 2 and 
CHCl, Begins to turn brown at 90° and melts 
at 98° It IB decomposed by light 

Formate Pb'P,H ) (CHOg) Formed from 
Pb(0,H2)4 and formic acid Beautiful white 
needles, which at 233° blacken and decom 
pose 

Acetate Pb(C,H,)2(C2H,02)2 2aq [183 6°] 
Formed by adding Pb(0,H,)4 to boiling HOAc 
Small white needles, more sol dilute HOAc 
than the corresponding phenyl compound 

LECANOEIO ACID (ayOrsellio 

aetd Dtoreellte aotd, [158° oor] 8 04 at 


100° (Schunck) S (80 po alcohol) *7 at 16° 
(Schunck), Si (ether) 4 at 20° (Hesse) , 1 26 at 
16° (Schunck) Discovered by Schunck in 1842 
and extracted from several lichens of the genera 
Lecanorat Va/nolaria, and Boccella (Schunck, 
A 41, 167, 54, 261, 61, 72, Rochleder a 
Heldt, A 48, 1 , Stenhouse, A 68, 61 , 70, 218, 
Strecker, A 68, 108 , Laurent a Gerhardt, A Ch 
[3] 24, 31o , Kobiquet, A Ch 42, 236 , Hesse, 
A 139, 22) Obtained by exhausting thehchens 
with ether, dissolving the greenish white crys 
talline residue left on evaporation in milk of 
lime, ppg the filtrate with washmg the 

pp with water, and recrystalhsing it from hot 
alcohol (Hesse) Stellate needles (contaimng 
aq) Almost insol cold water Decomposed by 
heat with evolution of CO^ A solution of 
barium lecanorate is not decomposed by CO,. 
F eOl, colours its alcoholic solution dark purple 
red An ammoniacal solution of lecanoric amd 
forms white pps with lead subacetate and with 
AgNO„ but the silver salt is quickly reduced. 
An alcoholic solution gives no pp with alcoholic 
solutions of lead acetate, HgCl^ or AerNOg, but 
with cupric acetate it gives an apple green pp 
When a solution of lecanoric acid is boiled it 
gives prsellio acid C,gH,,0, + H 0 =» 2CgH804 A 
solution of barium lecanorate yields, on boiling, 
first barium orsellate, and finally orcin C^HgOg 
and BaCOs An alcoholic solution yields, on 
boiling, orsellio ether An ammoniacal solu* 
tion acquires, on exposure to air, a splendid 
purple colour, through formation of orcein 
Bleaching powder gives a red tint, quickly 
changing to brown 

Salt^ BaA" small stellate needles 

Di-bromo-lecanonc acid CjgHjaBrjO, [179°] 
From lecanoric acid and Br in ether (Hesse) 
White crystals (from alcohol), msol water 
Fed, colours its alcoholic solution violet Gives 
off CO 2 on fusion 

Tetra-bromo lecanono acid CjgHjgBrgO,, 
[157°] From lecanoric acid and excess of Br 
m ether Pale jellow prisms (from alcohol), v 
sol alcohol, ethei, and alkalis FeCl, colours 
its alcoholic solution purple Boiling baryta- 
water decomposes it 

LECITHIN C44Hg20gPN (Von Lippmann, B 
20, 3201) , C 44 Hgg 09 PNaq (Diaconoff) Protagon 
Occurs in the eggs and milt or soft roe of the 
carp and herring, the yolk of poultry eggs, the 
brain of man, sheep, and domestic fowl, bile of 
pigs, men, and oxen, retina of oxen, blood, 
yeast, milk, butter, radicles of sprouting lupin 
seeds, mai/e, peas, wheat, beet root, Ac (Gnbley, 
J Ph [3] 9, 1, 83, 161 , 11,409 , 12, 5 , 17, 401 , 
18, 107, 19, 406, 21, 241, 30, 241, 88, 161; 
Htrecker, A 123, 356 , Z [2] 4, 437 , Kodweiss, 
A 69, 261 , Diaconoff, Z [2] 4, 154 , Liebreich. 
A 134, 29 , Cahn, H 5, 215 , Hoppe Seyler, H 
2, 427 , 3, 378 , J 1866, 698, 744, Hermann, Z 
1866, 250 , Schmidt Mulheim, J Th 1883, 166 , 
Schulze a Barbieri, J pr [2] 27, 858 , H 13, 
366, Heckel a Schlagdenhauffen, C B 108, 
888 , Copeman a Wmston, J Physiol 10, 218> 

Preparation — I Yolk of egg is extracted 
with alcohol ether, and an alcoholic solution of 
platimo chloride is added A conipound of le 
oi|hin and platinio chloride is ppd , and this is 
agitated with Ag^O, the filtrate freed from silver 
by HgS and evaporated (Strecker) — 2 Bram is 
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exhaotted with ether, and the residue extracted 
with absolute alcohol at 40° The alcoholic ex- 
tract IS cooled at 0° and filtered, and the pp of 
lecithin and oerebrin collected, washed with al- 
cohol, and treated with ether The ethereal 
solution of lecithin is evaporated (Diaconofi) — 
8 Beet root is extracted with ether alcohol, the 
ether evaporated and the residue dissolved in 
^cohol and ppd by platmic chloride The pp 
IS decomposed by HjS (Lippmann) 

Properties — Hygroscopic wax-like substance, 
which swells up m water and is v sol alcohol, 
ether, chloroform, and oils Boiling with baryta 
water produces glycero-phosphorio acid, neunne, 
and a fatty acid (stearic, oleic, or palmitic) 
According to Diaconoff lecithin from brain may 
be separated by dissolving in alcohol and cool- 
ing to — 10°, mto a stearo lecithin which sepa 
rates and an oleo lecithin which remains in solu- 
tion According to Strecker the decomposition 
by baryta may be represented thus — 

0^+An+,80«NP + 8H,0 = 

20.H^Oa + CAPO. + 
or 

02.+.H,„„ANP + 3H,0=: 

2C„H^_,0, + C3H,P0, + . 

thus stearo lecithin would be C44H9j,03NP, while 
oleo lecithm would be C^^HggOjNP and might be 
written 

AH5O PO(OH) 0 N(CH,), OH 

The particular lecithin examined by Strecker 
appeared, however, to be C42H340flNP or to con 
tain one oleyl and one palmityl radicle in place 
of the two oleyls in the above formula That 
the neunne is not present as a base appears 
from the observation that lecithin is hardly at 
tacked by dilute QO p c ) sulphuric acid (Gilson, 
H 12, 685) Tne neunne salt of di stearyl 
glycero phosphoric acid appears therefore not 
to be a true lecithin {v Glycerin) According to 
Lippmann the base obtained by boiling beet root 
lecithin with baryta is sometimes neunne and 
sometimes betaine The presence of lecithin 
enables a solution of glucose to absorb oxygen 
from the air in the same way as an alkaline 
solution of that sugar (Nencki a Sieber, J pr 
[2] 26, 17) 

Salts — The hydrochloride is a waxy 
mass — (042H„08PN)2PtCla yellow flocculent pp 
V sol ether, chloroform, and benzene, but ppd 
from these solutions by alcohol (Strecker) — 
OdOl, gives a pp m a solution of lecithin in 
ether-alcohol 

LBBITANNIC ACID O.jH^oOs Occurs in 
the leaves of the marsh wild rosemary {Ledum 
palustre) (Willigk, A 74, 363 , Rochleder a 
Schwartz, A 74, 366 , Z 1866, 382 , Thai, J 
1883, 1401) Prepared by ppg the alcoholic 
decoction of the leaves with water, and the 
filtrate with lead acetate The pp is dissolved 
m dilute HOAc, filtered, heated to boiling, and 
ppd with lead subacetate The pp is sus 
pended m water and decomposed by H2S, 
and the filtrate evaporated in a current of CO, 
Beddish powder, v sol water and alcohol 
FeCl, colours its aqueous solution dark g]%en 
Lead acetate and SnOl4 give yellow pps Boil- 
ing dilute H2SO4 forms ledixanthin but no 
sugar c 

Ledixanthin O7HSO, is a reddish-yellow 
powder, v. sol alkahs. Its alcohoho solution 


S ves & reddish-brown pp with lead acetate Oo 
y distillation it yields pyrocatechin 
LEDUM OIL An oil obtained by steam dis- 
tillation from the leaves of ledum palustre Ac- 
cording to Willigk {S%tz W 9, 302) it consists 
of a terpene and of an oxygenated oil GgoH,2tt04 
Grassmann (Bep Pharm 38, 53) obtained a 
volatile oil (1 pt )* and ledum camphor (2 pts ) 
Frdhde {J pr 82, 18iy found the oil to oe acid 
and to contain a terj^ne (160°) and an oxy- 
genated oil (241°) According to Trapp {Russ 
Zeit Pharm 1874, 289) the oil when recently 
prepared is yellowish, visgid, lighter than water, 
and possesses a pungent odour , when exposed 
to air the greater part solidifies to a crystalline 
mass soluble in alcohol The solution of this 
solidified oil (ledum camphor) in H^S04 is turned 
violet by HNO, Ivanoff \Russ Zeit Pharm 
1876, 577) found ledum oil to consist of,a white 
crystalline mass saturated with oil By repeated 
crystallisation from alcohol white prisms of 
OgHgO, were obtaiilUd These were in sol water, 
V sol alcohol, ether, chloroform, and benzene, 
melted at 101°, boiled at 174°, and were dextioro- 
tatory in alcoholic solution According to Hjelt 
a Collan {B 16, 2600) ledum camphor melts at 
101°, and has a vapour density 12 33 correspond 
mg with the formula C2SH44O2 (calc 13 02), and 
sublimes in long white needles Kizza (j R 
19, 319) gi\^s the following properties for ledum 
camphor, C„H2«0 [101°], (292° 1 V), VD 
8 10, and states that AcjO at 150° con\erts it 
into a sesquiterpene C,^H24 (264°), S G 936 
LEGUMIN V Proteids 
LEKENE C,Hy [79°] S G = 030 Forms 
the chief constituent of ozokerit or mineral wax, 
from which it is isolated by distilling the wax 
in vacuo, dissolving the distillate in benzene, and 
precipitating with absolute alcohol (Beilstem a 
Wiegand, J5 16,1547) White glistening crystals 
S (96 p c alcohol at 16°) = 0105 , S (benzene 
at 16°) = 8 , sparingly sol in most other cold 
solvents, e sol hot benzene and chloroform, 
insol acetone It decomposes on distillation 
under ordinary pressure, but can be distilled in 
vacuo It IS very stable towards oxidising agents 
LEMON OIL Obtained by pressure from 
the peel of the fruit of citrus medica Contains 
a terpene C,oH,j (166°) (Blanchet a Sell, A 6, 
281 , Soubeiran a Capitame, A 34, 317) or (176°) 
(Regnault, J 1863, 70 , A 62, 171) S G 85 at 
i6°-22° The terpene is dextrorotatory, [a]i> 
= 109° (Kanonmkoff, Bn 299) According 
to Wallach {A 227, 290) oil of lem®n contains 
pinene and hespeiidene {cf Deville, A 71, 348 , 
Oppenheim, B 6, 628) In examining the es- 
sential oil obtained by steam distillation from 
lemon peel, Tilden {Ph [3] 9, 654) found the 
S G to be 852 at 20°, and the rotation + 69° in 
a column 100 mm long In this oil he found tere 
benthene OjoH,,, citrene CioHjg (constituting 70 
p c of the whole), cymene (6 c ), a dextrorota- 
tory body CjoHjgO resembling terpmeol (over 
200°), a compound ether C,oH„AoO decomposed 
by heat into HOAc andO,oH,g,and C,4H,40g [116°] 
Tilden a Dick, G J 67, 82) The citrene (176°) 
forms a terpene hydrate when treated with HNO,. 
Cone H2SO4 converts it into an inactive hydro- 
carbon (176°) Bonchardat a Lafont (0 R 10i« 
383) find m essence of lemon a terpene 0,oH,c 
(178°) with a rotatory power -I- 105° which yields 
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a solid inactive hydrochloride Flavitzky (Bl 
[2] 35, 171) found in a commercial sample of 
lemon oil ([o]d = + 60°) a laevorotatory terpene 
(165°) . S G ao 857 , [o]o - -29 8° which formed 
a Iffivorotatory hydrochloride [a]^— —25 9°, but 
this was possibly an adulterant The oil from 
the peel of citrus bigamalia contains a terpene 
(178°) S G 852 which is strongly dextro 
rotatory, and forms a crystalline hydrochloride 
CnH,«2H01 (De Luca, J 1857, 481) 

LEPAEGTLIC ACID v Azelaic acid 
LEPIDEN AND ITS DEBIVATIVES Most 
of these complex comp unds were first described 
by Zinin ‘ It is only recently that light has 
been thrown on their constitution 

C — C CjHj 

Lepiden « || if 

CgHj 0 C CjHj 

V 

{Teiraphenylfurfuran) (Zinin, Z 1867, 313, 
Japp a IGmgemann, B 21, 2934 n , cf Dorn, 

A 153, 3581 Formed, along with benzil and 
oily matters, when benzoin is heated with 1<V 
times its weight of cone hydrochloric acid 

(saturated at 8°) for 7-8 hours at 130° The 
product is washed with ether, which removes 
the oil and benzil, after which it is recrystal 
Used fiom boiling glacial acetic acid (Zinin) 
Also formed when bidesyl (hydro oxj lepiden), or 
isobidesyl, is heated with cone hydrochloric 
acid for 2-3 hours at 130°-140° (Magnanmi a 
Angeli, B 22, 855) 

CH-CH C -0 

II - II (I 

C,H,CO C0C,Hj C,H,C CC,H, 

I I 

OH OH 

CJI, C- C CJI, 

- II II +H,0 

O.H,C CC,Hj 

Y 

— Lammas [175°] Volatilises at 220° Insol 
water, sol 170 pts of boiling alcohol, 52 pts of 
ether at 17°, 28 pts of boilmg glacial acetic I 
acid, 8 pts of cold benzene Boiling alcoholic | 
potash 18 Nsithout action on it Nitric acid or 
chromic acid ovidises it to ‘acicular ox;y lepiden* 
C^gH^o^a Chlorine has the same action , but 
bromine converts it into dibromlepiden With i 
phosphorus pentachloride it yields dichlor 
lepiden 

Chlorlepiden C^^H„C10 By treating an 
alcoholic solution of dichlorlepiden with sodium 
amalgam for 24 hours (Dorn, A 153, 355) — 
Large needles [143°-146°], insol ether, si sol 
alcohol, V sol benzene 

Dichlorlepiden C^H,gCip Cannot bo ob 
tamed by passmg chlorine into a boiling solu 
tion of lepiden, as under these circumstances 
^ acicular oxylepiden ’ is formed (Zinin, J R ly 
333) By heating together equal weights of 
lepiden and phosphorus pentachloride (Zinin, 
/ 22 5, 22) — Needles [169°], sol 20 pts boiling 

* Zinin's work appeared for the most part in the 
Journal qf the Ruuian Chemical Society The author of 
the present artiole is indebted, for his account of this 
portion of vho subject, to BeilstisUk's HandJbuch tier organ 
Uchen Chemie, 


glacial acetic acid, 66 pts boihng alcohol 
(95 p 0 ), V sci ether 

A dichlorlepiden described by Dorn {A 153, 
355), and stated by him to melt at 156°, is pro 
bably identical with the foregomg 

Isodichlorlepiden O^HjgCljO Formed, to 
gether with hydrodichloroxylepiden, by boilmg 
an acetic acid solution of ‘ acicular dichloroxy- 
lepiden * [202°] (Zmm, J" 22 7, 331), or of 
‘ sparingly soluble dichloroxylepiden,’ with zme- 
dust (Zmm, J R 7, 194) —Needles [166°], sol 
174 pts boilmg alcohol (95 p c ), 12 5 pts boihng 
glacial acetic acid, sol ether Oxidation con- 
verts it back mto ' acicular dichloroxylepiden * 

Pentachlorlepiden C^HijCljO By heating 
oxylepiden with excess of a mixture of phos- 
phorus pentachloride and oxychloride for half 
an hour at 200° (Dorn, A 153, 355) — Indistmct 
crystals [186°], v si sol alcohol, ether, and 
glacial acetic acid, v sol benzene 

Herachlorlepiden CggHi^ClgO By heating di- 
chloroxylepiden with the foregomg mixture for 
1 hour at 200° (Dorn) — Yellow amorphous sub- 
stance [80°-90°], V sol alcohol, ether, and 
benzene 

Ootochlorlepiden OigHjjClgO By heating di- 
chloroxylepiden with the foregoing mixture for 7 
hours at 210° (Dom) —Orange yellow amorphous 
substance [97°],v sol alcohol, ether, and benzene 

Dibromlepiden Cx^^H^BrjO Prepared by 
heating a solution of lepiden m acetic acid with 
bromine (Zmm, Z 1867, 315) Formed, along 
\v ith hydrodibromoxylepiden, when ‘ acicular 
dibromoxy lepiden ’ is treated with zinc and 
acetic acid (Zmm, J R 1, 330) — Laminee (from 
acetic acid) [190°] (Zmm), [185°] (Berlin) , sol 
480 pts alcohol (94 pc), 44 pts boilmg, and 
6b pts cold, acetic acid, 50 pts ether 

Oxylepiden Zmm has prepared 

three isomeric oxylepidens, which he distm- 
gui^shes as ‘ acicular oxylepiden,’ ‘ tabular oxy- 
lepiden,’ and ‘ octahedral oxylepiden ’ 

1 ^Acicular oxylepiden* {dibenzoylstilbene) 

c A c=c C,H, 

J j (Magnanmi a Angeli, B 22, 

cja., CO CO CgH, 

854 , cf J app a Khngemann, C S Pr 1889, 
13b) By oxidising lepiden with nitric acid 
(Zmm, Z 1867, 314) By treating thionessal 
CjaH (Beilm, A 153, 131) or tolallyl sulphide 
C gH obj (Doin, A 153, 352) with hydrochloric 
acid and potassium chlorate By digesting 
benzoin with dilute sulphuiic acid (Limpiicht 
a Schwanert, B 4, 337) In order to prepare 
it, 1 pt of lepiden is suspended m 10 pts of 
boilmg glacial acetic acid, and a mixture of 1 pt 
of acetic acid with 3 pts of nitnc acid (S G 15) 
is added (Zmm, I c ) — Yellow needles [220°], 
insol watei, almost msol ether, sol 200 pts 
of boihng alcohol (94 p c ) and 22 pts boihng 
glacial acetic acid, v sol benzene When heated 
to 340° it IS converted mto ‘ tabular oxylepiden ’ 
along with a little * octahedral oxylepiden ’ 
Chromic anhydride m acetic acid solution oxi- 
dises it to dioxylepiden C aHjoO, Zinc and 
acetic acid reduce it to lepiden Heating with 
hydriodic acid has the same effect (Dom), also 
distillation with zinc dust (Berlin) In the 
formation of lepiden by reduction, the oxylepiden 
18 probably first converted mto hydro oxylepiden, 
which then parts with water, yieldmg lepiden 
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(v supra). Sodium amalgam, acting on the 
acetic acid solution, reduces it to hydro oxy- 
lepiden (Zmin) When heated with 

benzoin it is reduced to lepiden, whilst the 
benzoin yields benzil (Limpncht a Schwanert, 
B 4, 338) Alcoholic ammonia at 200® converts 
it into a mixture of two imides of the formula 
CjgHgjNO— one derived from ‘ acicular,* the 
other from ‘tabular,’ oxylepiden —whilst with 
methylamine it yields a methylimide 029H2,NO 
[161®] (Klmgemann a Laycock, private com^ 
municatwn) Heating with phosphorus penta- 
ohloride converts it into diohlorlepiden 

2 ‘ Tabular oxylepiden ’ (tetraphenylcroto- 

(OeHj)* 0-C 

lactone) | || (Japp & Klmgemann, 

CO C 

V 

0 

O 8 Pr 1889, 137) By heating ‘ acicular oxy- 
lepiden * to 340® and recrystallising the product, 
first from ether and afterwards from alcohol Tabu 
lar crystals are deposited first, then microscopic 
octahedra of the third modification (Zinin, J B 
6, 16) Tabular crystals [136°], insol water, sol 
14 5 pts boilmg alcohol (95 pc), and in its own 
weight of boiling glacial acetic acid Dissolves 
readily m hot alcoholic potash solution (distinc- 
tion from * octahedral oxylepiden ’), forming a salt 
of oxylepidemc acid O28H02O, (infra) Zinc and 
acetic acid are without action on it , but sodium 
and boiling amyl alcohol reduce it to tetra 
phenylbutyrolactone Alcohoho am 

monia at 200® converts it into an imide 
O^gHojNO , with alcoholic methylamine at 160® 
it yields the methylamide of oxylepidemc acid 
C2»H,,Oa(NHCH3) When heated with phos- 
phorus pentachlonde at 200® it forms chloroxy- 
lepiden OjbH^CIOj 

3 * Octahedral oxylepiden ’ Only 2 p c of 

this compound is formed when ‘ acicular oxy- 
lepiden’ IS heated to 340® Most readily ob 
tamed by boiling ‘ acicular oxylepiden ’ with an 
alcoholic solution of caustic potash or caustic 
soda Four parts of ‘ acicular oxylepiden ’ are 
boiled for 12-15 hours with 60 parts of alcohol 
(95 pc) and 3 parts of caustic soda, employing 
a refiux condenser The product is washed suc- 
cessively with alcohol, water, and ethtT, and is 
finally recrystallised from boiling acetic acid 
(Zinin, J B 7, 186 , J" 1875, 409) —Yellowish, 
microscopic octahedra [232°] Sol 76 parts 
boiling glacial acetic acid, almost insol alcohol 
When heated to incipient boiling it is totally 
converted into ‘ tabular oxylepiden ’ Boilmg the 
acetic acid solution with zinc reduces it to hydro 
oxylepiden, part of which loses water, pelding 
lepiden A solution of chromic anhydndein acetic 
acid oxidises it to isodioxylepiden Al- 

coholic potash IS without action on it 

As regards the constitution of ‘octahedral 
oxylepiden,’ it is probable that this compound is 
a stereometric isomende of ‘acicular oxylepiden,* 
the latter representmg the maleoid^ the former 
the fumaroid form of ^benzoyl stilbene 


C A 00 C 0,H, 0 A CO C 


' B R 

CO 0 0 A O.H, C CO 0 A 

‘ Adotilar oxylepiden * ‘ Oot^edral oxylepiden * 

[2200] [2S20] 

(Meleoiddibensoylstilbene) (Foniaroiddibeniiaylrtilbene) 


(Japp a Khngemann, O 8 Pr 1889, 188) Both 
yield on reduction the same hydro oxylepiden 
(bidesyl) 

O4H5 CO CH OgHg 

C(H5 CO ilH C„£[5 

which may bo converted by dehvdration into 
lepiden 

The three oxylepidens yield by destructive 
distillation the same so called isole^en 
(infra) 

Chioroxylepiden 0 jhH„C 10^ By heating 
'tabular oxylepiden* wi h a mixture of phos- 
phorus pentachlonde (1 part) and phosphorua 
tnchlonde (i part) at 180®-200® (Zmm, J B 6, 
21 — Crystals [186°] , sol 22 8 parts boiling 
glacial acetic acid 

Diohloroxylepiden CaH^Cl^O, ‘ Acicular 
dichloroxylepiden * is obtained by hea mg lepi 
den with four times its weight of phosphorus 
pentachlonde and treating the product with water 
(Zmm, J B 6, 23) By the oxidation of diohlor- 
lepiden [169°] (Zmm, J B 7, 332 , J 1876,426) — 
Needles [202°] , sol 146 parts cold, 13 7 parts 
boiling acetic acid, 90 parts boiling ether When 
boUed with zinc and acetic acid it yields a mix- 
ture of hydrodichloroxylepiden and isodichlor- 
lepiden [166°] 

When ♦he foregoing ‘acicular dichloroxy- 
lepiden ’ IS heated to near its boilmg point it is 
converted into a mixture of two new isomeric 
dichloroxylepidens, which may be separated by 
the difference m their solubility m ether 
‘ Readily soluble dichloroxylepiden,’ which forms 
the chief product, is very soluble m alcohol, 
ether, and acetic acid, and is deposited from 
these solutions as a soft resin Alcoholic caustic 
potash converts it into a salt of dichloroxylepi- 
demo acid The other isomende, 

‘ spanngly soluble dichloroxylepiden,’ is best 
prepared by boiling 4 parts of ‘ acicular di- 
chloroxylepiden ’ with three parts of caustic 
soda and 40 parts of alcohol for from 20 to 24 
hours It forms a granular powder consisting of 
microscopic prisms [280°], almost insol alco- 
hol and ether, sol 36 parts boilmg glacial acetic 
acid Boiling with acetic acid and zinc converts it 
into isodichlorlepiden[166®] (Zmm, cT B 7, 191) 

These three compounds, as their mode of 
formation and reactions denote, are to be re- 
garded as diohlor substitution products of * aci- 
oular,’ ‘tabular,’ and ‘octahedral* oxylepiden 
respectively 

A fourth dichloroxylepiden has been obtained 
by Dorn (A 163, 368) by treatmg dichlorthio- 
nessal C^gH^CljS with hydrochlonc acid and po- 
tassium chlorate —Small needles [178®] , readily 
sol alcohol, benzene, and glacial acetic acid 
Not attacked by alcoholic potash at 150® Zinc 
and acetic acid convert it into a dichlorlepiden 
[16b®] (v supra) , whilst with hydnodic acid ak 
100® it yields oichlorlepiden, lepiden, and oxy- 
lepiden (?) 

Dibromoxylepiden OMHi^BrjO,. Three di- 
bromoxylepidens, 001 responding with the first 
three of the foregoing dichloroxylepidens, have 
also been descnbed by Zmm (J B 7, 829 , /• 
1876, 425) In their modes of preparation, pro- 
perties, and reactions, they resemble the chlorine 
compounds ‘Acicular dibromoxylepiden * is ob- 
tamed either by brommaUng ‘ acicular oxylepi- 
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den * or hj oxidising dibromlepiden in acetic acid 
solution with nitno acid Needles [222^] , sol 
40 parts boiling acetic acid Heated abore its 
melting point it yields two isomeno dibrom- 
oxylepidens — * readily soluble dibromoxylepiden,* 
Vhioh is resinous, y sol alcohol, ether, and 
acetic acid, and is converted by alcoholic caustic 
potash into a salt of dilnromoxylepidenic acid 
C 2 ,H 2 #Br 20 „ and ‘ sparingly soluble dibromoxy- 
lepiden ’ This latter is more easily obtained by 
boilmg the acicular modification with a quantity 
of alcoholic potash insufficient to dissolve it 
Crystallises from alcohdl in lemon yellow rhombic* 
tables [239°] , almost insol ether, sol 66 parts 
boiling acetic acid and 1,000 parts boiling alco- 
hol (96 pc) Heated above its^ melting point it 
18 converted into ‘readily soluble dibromoxy- 
lepiden (Zmin, J* H 7, 329 . J 1876, 425) 

Both ^acicular* and ‘sparingly soluble * di- 
bromoxylepiden, when reduced with zmo and 
acetic acid, yield the same hydrodibromoxy- 
lepiden (dibrombidesyl), part of which under- 
goes dehydration, forming dibromlepiden [190°] 
Hydro ozylepiden (Bidesyl) 

C,Hj CH— CH C.H, 

I I (Magnamni a 

C«H, CO CO C^H, 1 

A.ngeli, B 22, 853) Formed, along with lepiden, 
by the action of zinc and acetic aci^ on ‘ octa 
hedral oxylepiden,’ or of sodium amalgam on 
‘ acicular oxylepiden ’ The product of the reac 
tion 18 ppd with water and treated with ether, 
which dissohes only the lepiden (Zinin, J R 
7, 188 , J 1875, 409) By the action of desyl 
bromide, C«H^ CHBr CO C^jH , on sodium deoxy 
benzoin, or of iodine on sodium dtox} benzoin 
Cgllj CHN a CH - CH C,H, 

2 1 II +2NaI 

C«H, CO 0,Hj CO CO C 

(Knovenagel, B 21, 1368) — Long flat needles 
ffrom acetic acid) , [251°] (Zimn) , [254°-255°] 
(ELnbvenagel , also Meignanim a Angch) Almost 
insol cold alcohol and ether, sol 112 pts boiling 
acetic acid, sol hot benzene Heated with hydro- 
chloric acid at 130°- 140° it parts with water, 
yielding lepiden (Magnamni a Angeli, B 22, 
855) 

Tetraphenylbutyrolactone 

(C.H,),C-CH CA 
C„H„0, II 

COCH C.H, 

V 

0 

By treating d solution of ‘ tabular oxylepidene* 
(tetraphenylcrotolactone) m boiling amyl alcohol 
with sodium (Khngemann a Layoook, pmate 
emnmunxcatvon) — Microscopic, white needles 
[221°], sol boihng, si sol cold, alcohol 

Hydrodiohlorozylepiden Formed, 

along with dichlorlepiden, when ‘ sparingly 
soluble diohloroxylepiden * is boiled for a long 
time with zmo and^acetio acid, or, more readily, 
by boilmg an aloohoho solution of ‘ acicular di- 
ohloroxylepiden * with sodium amalgam, keepmg 
the liquid acid with acetic* acid (Zmin, / H 7, 
196 , J 1876, 418) —Flat needles (from aoetio 
acid) [26l°],m8ol alcohol and ether, sol 206 pts 
boilmg acetio acid 

Hydrodibromozylepiden O^H^rfO,. By 
the action of zmo and aoetio aoid on ‘ aoioular * 
or ‘ sparingly soluble ’ dibromoxylepiden (Zimn, 


J R It 330 , 1876, 426) —Slender needles, y 

si sol alcohol and ether, sol 172 pts boihng 
acetio acid 

Dioxylepiden OsbHjqO, By warming 26 pts 
of ‘ acicular oxylepiden,’ suspended in 20 pts of 
acetio acid, with a solution of 12-16 pts of 
chromic anhydride dissolved m 160 pts of aoetio 
acid (Zmin, Z 1871, 483) — Bhombio tables 
[157°], sol 24 pts boihng alcohol (96°^ Be 
duomg agents are without action on it By 
further action of chromic anhydnde it yields 
benzil and benzoic acid Alcoholic potash hydro- 
lyses it into deoxybenzoin and benzoic acid 
+ 2KHO - C.^Hj^O + 2C,H, CO^ 
Isodioxylepiden C^sH^O, By boihng ‘ octa 
hedral oxylepiden ’ with a solution of chromic 
anhydride m aoetio acid (Zmin, J R It 190 , J 
1876, 410) — Lammas [164°], sol 10 pts boiling 
alcohol, less sol ether, sol 4 pts boihng acetio 
acid Boilmg alcoholic potash is without action 
on it (distinction from foregoing isomende) 
Oxylepidenimide OajH^iNO By heating 
'acicular oxylepiden’ with alcoholic ammonia 
for 6 hours at 200° , it yields a mixture of oxy- 
lepidenimide and the isomeric tetraphenyl 
pjrrholone The oxylepidenimide is separated 
by means of its greater solubihty m alcohol 
(Khngemann a Laycock, private communica- 
tion) —Yellow prisms (from benzene) [180°- 
182°] Heated to 310° it changes mto tetra- 
' phenylpyrrholone (v infra) 

Oxylepiden methylimide CaHjoO(N CH,) By 
‘ heating ‘ acicular oxylepiden ’ with an alcohohc 
solution of methylamme for 2 hours at 200° (K. 

, a L ) — Small pale yellow plates [161°] from 
alcohol , well shaped crystals from carbon bi- 
sulphide V sol benzene, readily sol carbon 
bisulphide, moderately sol boihng alcohol 
Oxylepidenic acid {Benzoyl tnphenyl pro 

(C,HJ,C CHC,H, 

' ptonic acid) C 2 ,H^O,«i 1 j 

1 COOH CO C,H, 

(Japp a Khngemann, C S Pr 1889, 138) The 
I potassium s^t is formed when ‘ tabular oxy- 
lepiden * IS dissolved m hot alcoholic potash 
(Zmm, J R 5, 18) — The acid crystalhses m 
lammas, v sol ether, sol 3 5 pts boihng alcohol 
(95 pc), msol water Melts at 196°, breaking 
up mto * tabular oxylepiden ’ and water 

(C.H,),C CH.O,H. (G,H,),0-O C,H, 

II * i I +H,0. 

COOH COC.H, COCO.H, 

The so called tsoxyJepidenic a^id described 
by Zmm fJ 1877, 397) is identical with the 
foregoing (Japp a Khngemann, C S Pr 1889, 
139) 

Tetraphenylpyrrholone 

(OA)*0-C C,H. 

GmH„NO« I 11 • Formed, along 

CO C 0,H, 

V 

NH 

with ijjie isomeno oxylepidenimide, when * aoi- 
oular oxylepiden is heated with alcohohc am- 
moma at 200° By heating oxylepidenimide to 
810° As sole product when ‘ tabular oxylepiden ' 
IS ^atedwith alcohohc ammoma at 200° (Khnge- 
mann a. Layoook) —8maU pale yellow plates 
[208°], spanngly sol aloohoL 
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Ozylepiden-inetliylainide 

{0JHJ,0 CHO;,H, 


CaHaNO,. 


ioNCH,l30C.Hj 


when ‘ tabular oxylepiden ’ is heated with an 
alcoholic solution of methylamine at 160° 
CJ0[aoO, + NH2CH5 = C2»R^5NOg (Khngemann a 
Laycock) — Yellowish laminaB [267°] from acetic 
acid , short needles from alcohol SI sol boil 
ing alcohol, more sol boiling acetic acid De- 
composed by distillation tn vacm into methyl- 
tetraphenylpyrrholone (prismatic crystals [168°] 
from benzene) and water ^ 

(CA),0 CHC.H, 

CONOH,ioC.H. 

(O.H.),C-CC.H. 

• I II +H2O The compound thus 
CO C C A 

V 

NCH3 

formed appears to be isomeric, not identical, 
with oxylepiden-methylimide (K a L ) 

Diohloroxylepidenic acid C^H2<,Cl20, By 
dissolving ‘ readily soluble dichloroxylepiden ’ in 
boiling alcoholic potash (Zmin, J R 1, 191 , J 
1876,411) — Ehombio laminee [182°], from acetic 
acid Sol 16 pts boiling acetic acid Heated 

to 200° it parts with 1 mol water, and is recon 
verted into ‘ readily soluble dichloroxylepiden ’ 
Dibromoxylepidenio acid CagH^oBrjO, By 
dissolving ‘ readily soluble dibromoxylepiden ’ 
in boiling alcoholic potash (Zimn, cT B 7, 330 , 
/ 1876, 426) — Six sided lammsB from acetic acid 
So called isolepiden atid its derivatives — 
Under the name of isolepiden, Zinin {J R 6, 20) 
has described a compound which he obtained by 
the destructive distillation of oxylepiden, and 
which he regarded as isomeric with lepidtn 
Japp a Klmgemann have, however, shown 
(C S Pr 1889, 139) that this compound has 
the formula C^jH^oO, instead of CjgHjoO, and 
that it IS formed from oxylepiden with elimina 
tion of carbonic oxide according to the equation 
C2,H2„02 = C2,H*,0 + C0 

The name * isolepiden * is consequently inappro 
pnate, but will be retained here, as the con- 
stitution of the compound is unknown, and a 
systematic name cannot be given The formulas 
of the various hydro ‘ isolepidens ’ and oxy 
‘ isolepidens ’ described by Zinin must also be 
written with 27 instead of with 28 atoms of 
carbon, although these compounds have not yet 
been re mvestigated 

Isolepiden C27H20O (Japp a Klmgemann, I c ) 
By the destructive distillation of oxylepiden 
(Zinin» J R 5 f 20 ^ cf preceding paragraph) 
The three oxylepidens all yield this compound 
on distillation , but m reality it is only ‘ tabular 
oxylepiden ’ which yields it, as the other two 
oxylepidens are previously transformed into 

* tabular oxylepiden ’ at the temperature of the 
reaction The distillate is washed with ether 
and then recrystallised, first from alcoholic po 
lash, afterwards from alcohol The eth^r ex- 
tracts a little * tabular oxylepiden,’ which is 
earned over undecomposed (Japp a Khngemann, 
C. S Pr 1Vj 89, 139) — Isolepiden forms yellow 
tabular crystals [160°] Decomposes on redis- 
tiUation Sol 18 pts boihng alcohol (96 pc), 
and in 2 pts boiling acetic acid (Zinin, J 1877, 


894) Not attacked by alcoholic potash It ifl 
reduced by zmc dust and acetic acid to dihydrc 
isolepiden and by sodium amalgam to 

tetrahydro isolepiden C27H24O Oxidising agents 
convert it into oxy isolepiden, and ultimately 
into a mixtuie of benzophenone and benzil 
Dihydro-isolepiden By reducing a 

solution of isolepiden in from 6 to 6 pts of 
acetic acid with zidc dust The product is 
poured into water, and the pp is washed with 
ether and recrystallised from alcohol (Zmin, J 
1877, 394) — Small rectangular prisms [182°] 
Sol 12 6 pts boiling alcthol (96 p c ), v si soh 
ether 

Tetrahydro isolepiden C27H24O By the ac- 
tion of sodium amalgam on a boihng alcoholic 
solution of isolepiden (Zmin) Separates from 
ether as a soft resinous mass which noon be- 
comes crystalline [132°] Beadily sc t alcohol 
and acetic acid, less sol ether Chromic anhy- 
dride oxidises it m acetic acid solution, even m 
the cold, to dihydro isolepiden 

Ox3risolepiden C.HoO^ Three pts of iso- 
lepiden are dissolved m 40 pts of acetic acid, 
and oxidised with a solution of 3 pts of chromic 
anhydride m 30 pts of acetic acid (Zmin J 
1877, 396) — Short slender needles [161°] Sol 
40 pts boiling, and 600 pts cold alcohol, and 
m 4 pts boiling acetic acid Boiling alcoholic 
potash IS without action on it Zinc and acetic 
acid reduce it to dihydro isolepiden Excess of 
chromic acid oxidises it, m acetic acid solution, 
to benzophenone as chief product, together with 
benzil and benzoic acid 

Oxy isolepiden, like oxylepiden, may be con- 
verted into isomeric compounds Thus, when 
it 18 boiled with a quantity of alcohol or alcoho- 
lic potash insufficient to dissolve it, it is trans- 
formed into cuneiform oxy isolepiden [162°] 
When this is heated above its melting point, or 
when ordinary oxy isolepiden is distilled, toon Zar 
oxy -isolepiden, a third isomeride, is formed 
Bhombic tables [162 5°] from acetic acid Sol 
13 5 pts boiling acetic acid, 80 pts boiling 
alcohol F E J 

LKFIBIKE V {Py 1) Mfthyl quinoline 
LEUCANILINE is described under Tbi- 

AMIDO DI PHENYL TOLYL METHANE 

Para-leucanilme is described as Tax amido- 

TBI PHENYL METHANE 

LETJCAURINv Tbi OXY TRI PHI NYL METHANE 
LEUCATROPIC ACIP C„H320, [74 ] Oc- 
curs in belladonna (Kunz, Ar Ph [3] 23, 7221 
Minute satiny needles Insol cold^ m sol boil- 
ing water, and alcohol 

LEUCElNES V Protejdb 
LEXJCIC ACID Described as Oxy hexoxc acid. 
LEUCINDIDO V Indigo 
LEUCINE C„H.3N02 t e 
CH, CH, CHa CHj CH(NH2 ) COjH a Amido n- 
hexenc acid Mol w 131 [170°] (Schwanert) 

S G IS 1 293 (Engel a Vilmuin, Bl [2] 24, 279) 
S 2 2 at 18° (Schulze, U 9, 254) , 3 7 in the 
cold (Zollikofer) S (alcohol of S G 828) 162 
in the cold (Mulder) 8 (96 p c alcohol) 096 
m the cold (K) S (98 po hot alcohol) 125 
(K.) Wd* +141° m a 16 po HCl solution, 
+6 0° m a 26 p 0 solution in NH^Aq (Beese, 
A 242, 11) Discovered by Proust (A Ch [2] 
10, 40) as a product of the putrefaction of 
cheese, and called * caseous oxide ’ Braconnot 
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(A Ch [2] 18, 119) found it among the products 
of the action of H;S04 on animal substances 
Mulder (J pr 16, 290) showed the two sub 
stances thus obtained were identical 

Occurrence — In old cheese ^Proust), m fresh 
isalf’s liver (Liebig, Chem Briefer ed 8, 453), 
in diseased but not in healthy human liver 
(Frerichs ft. Stadeler, J 1854, 675 , 1856, 702 , 

1858, 650), in the tissue ot* the lungs (Cloetta, A 
92, 289), in the thymoid and thyroid glands, and 
in the pancreas (Gorup-Besanez, A 98, 7 , 
Kadziejewsky, Z 1866, 416), in the brain of 
oxen (W Muller, A 103, 131), in the pancreas* 
of oxen (Scherer, J 1859, 610), in the liver and 
urine in cases of typhus, smallpox, leucaemia, 
and poisoning by phosphorus (Salkowsky, J Th 
1880, 457 , Valentmer, J lb^4, 675 , Sotni- 
tschewsky, H 3, 391), in the stomachs and in- 
testines .f the pupae of butterflies (Schwarzen- 
bach,/ 1857, 538), in ^{/ancws muscanus (Lud 
wig, J 1862, 516), in the juice of vetches ger 
minated in the dark (Gorup Besanez, B 7, 146 , 
cf Cossa, Q 5, 314), in chcnoixxhum album in 
young pumpkin plants (Schulze a Barbieri, B 
11, 123^), and in beet root molasses (Lippmann, 
B 17,2837) 

Formation — 1 In the putrefaction of pro- 
teids and gelatin (Bcpp, A 69, 20) and by boiling 
these substances with dilute H SO^, or by fusing 
them \Mth potash (Hinterberger, Sitz W 9, 450, 
A 71,75, Zollikofer,^ 82,174, Gossmann, ^ 
91, 130 , Leyer a Roller, A 83, 332 , bchloss 
beiger, Z 1860,424, Erlenmeyera Schoffer, if 

1859, 315, Hochstetter, J pr 29, 36, Ritt 
hausen a Kreuslcr, J pr [2] 3,307) —2 In the 
pancreatic digestion of gelatin (Nencki, B 7, 
159^, Jeanneret, J pr [2] 15, 353) — 3 By 
acting on a bromo hexoio acid with ammonia 
(Hufner, J pr [2] 1, 6 , J? [2] 4, 391, 616) 

Preparation — Horn shavings (2 lbs) are 
boiled with HjSO^ (5 lbs ) and water (13 lbs ) for 
24 hours with inverted condenser The product 
IS mixed with linio, hltercd, and evaporated to a 
smaller bulk (12 lbs ) Oxalic acid is then added 
to acid reaction, and the liquid Altered and eva 
poiated till a crystalline him forms on the sui 
face Leucine mixed with tyrosine is deposited 
in groups of yellowish lamime On recrystalii 
sation from wattr tjiosine is deposited first, and 
the mother liquor is then decolourised by animal 
chaicoal and evaporated The leucine is recry s- 
tallised from alcohol (hchwanert, A 102, 221 , 
cf Hmteiberger, -4 71,72 Waage, <4 118,295) 
Leucine maji be detected and isolated by means 
of its sparingly soluble copper salt (C4H,2NOj),Cu, 
although the precipitation of this salt is hin 
dered by free acids and by some organic bodies 
(Hoffmeister, Sitz W 76, 469) 

Proptrtieb — Soft nacreous scales (from al- 
cohol) resembling cholesterin It may be sub- 
limed (Mulder) Decomposed on fusion, giving 
amylamine, CO^, and NH, Lfpvorotatory (Lew- 
kovitch, B 17, 1439 , cf Mauthner, H 7, 223) 
SI sol water and alcohol, msol ether Its so- 
lubility in water is increased by the presence of 
acetic acid or an alkaline acetate When heated 
with baryta water at 160^ it becomes inactive. 
The inactive leucine is changed to an active va- 
riety, lasvorotatory when dissolved in aqueous 
HCl, by the action of Penicilhum glaucum 
(Schuize a. Bosshard, B 18, 388). 


A 

Reactions — 1 An alkaline solution exposed 
to the action V)f ozone yields COj, butyric acid, 
and NH, (Gorup-Besanez, A 125, 210) — 
2 Chlorine passed into water in which leuema 
18 suspended forms CO2 and valeronitnle, as well 
as chloro valeronitnle (Schwaneii) Chlorine 
passed into an alkaline solution of leucine forms 
oxy-hexoic acid— 3 Nitrous acid converts it 
into a oxy hexoic (leucic) acid — 4 Distillation 
with MnOj and dilute H^SO^ yields COj and va- 
leronitrile — 6 Distillation with water and PbO, 
yields butync aldehyde and NH, (Liebig, A 70, 
313) —6 Aqueous KMnO, yields KH„ oxalio 
acid, and valeric acid (Neubauer, A 106, 69) — 

7 Potash fusion gives NH„ hydrogen, and 
potassium valerate (Liebig, A 67, 127J — 

8 When heated with fuming HIAq at 140® it givea 
hexoic acid and ammoma (Hufner) —9 With 
KOH (2 mols ) and Mel (3 mols ) it forms potas- 
sium di methyl amido-hexoate methylo iodide 
C5H,o(NMe,l)CO,K, which, when heated with 
moist AgP, yields methylamme, a salt CJi^O^K, 
and potassium leuconate CgH^OjK (K6mer a. 
Menozzi, O 13, 353) —10 Leucine gives off 
more nitrogen when its solution is decomposed 
by NaBrO in presence of NHj, than when the 
NH, 18 absent (E Schulze, J pr [2] 31. 236) 

Salts — HA'HCl crystals, v sol water 
(Laurent a Gerhardt, A Ch [3] 24, 321 , A 
68, 365) — (HA')2HC1 lamin» (Schwanert) — 
(HA'jjHLPtCh yellow crystalline pp — HAUNO, 
colourless needles, V e sol water — CuA'^ pale 
blue scales S 033 in the cold, 07 at 100® 
(Hoftmeister) — HgA'«aq laminae Mercuno 
nitrate gives a white flocculent pp in a solution 
of leucine (R Hoffmann, A 87, 183) — PbA'^aq 
ppd by adding NH,Aq to an aqueous solution of 
leucine and lead acetate (Strecker, A 72, 89) 

Benzoyl derivative CjHjjBzNOj te 
CjH,j(NHBz) CO«H From leucine and BzCl at 
100® (Destrem, Bl [2] 30, 481) Granules, sol 
alcohol and ether In the preparation of leu- 
cine anh> dride there is also formed the anhydride 
(C5 Hj 4 (NHBz) 00)^0, which is an amorphous 
body [85®J insol water and ether, v e sol al 
cohol Decomposed by boiling water mto 
benzoic acid and the anhj dride of leueme 

P hthaloxyl derivatiie 
C,H,o(CO,H) NH CO C«H, CO H [132®] From 
leueme, alcoholic KOH, and phthalyl chlonde 
(Reese, B 21, 277) — K^A" concentric groups 
of small slender needles 

(CjHijNO)^ When the pro- 
duct of the action of BzCl on leucine at 100® la 
treated with alcohol leueme anhydride remains 
undissohed, while its di benzoyl derivative (v 
supra) passes mto solution (Destrem, C B 
484) Leucine anhydride is a white amorphous 
body, msol alcohol, but becoming gelatinous 
when boiled therewith It is not easily con- 
verted into leueme by boiling water 

LBTJGINBIN SBLPHONIC ACID v Indin 

LETJCIKIMIDE G,Hi,NO Obtained in small 
quantity, together with leueme and tyrosine, by 
boilipg proteids with dilute H2SO4 (Limpricht a 
Hesse, A 116, 201 , Erlenmeyer, A 119, 17 , 
Thudichum, 0 J 23, 409) Formed also when 
proteids are treated with bromine Irater (Hlasi- 
wetz a Hebermann, A 159, 828), and, together 
with benzoyl-leucine, by heating leucine with 
HOBz at 200^ (Destrem, Bl [2] 30, 481). Ml 



149 


liEUOmiMIDE. 


nnte white tnmetno needles ; insol cold, il sol 
boding water, sol alcohol, in sol ether May 
be sublimed Not affected by boiling aqueous 
acids or alkahs 

Iso-leuoinimide OgH, ,N 0 Formed by heating 
a>amido isohqzoio acid in a current of HGl at 
226° (KChler, A 184, 869) Minute white 
needles (from alcohol), may be sublimed Insol 
water, sol alcohol Not affected by boiling 
KOHAq or by acids 

LET7CO-BEOMO.(lI7INOKE FHENOLIMIBE 
V Bbomo-di oxt di phenyl-aminb 

lETTCOGALLOL 0„H,Cl„0.2aq [104°] 

Formed by passing chlorine into a cold mixture 
of pyrogallol (10 g ) and glacial acetic acid (20 g ), 
then adding cone HGlAq^ c c ), and continuing 
the passage of chlorine Thepp is washed with 
benzene, dissolved m ether, and ppd with benz- 
ene (Stenhouse a. Groves, C J 28, 1, 704) 
Grystallme crusts composed of small needles 
Gives off HGl and water on fusion, and forms 
tn chloro pyrogallol and a body resembling 
quinone (Webster, C J Proc 8, 1801 V sol 
water and alcohol, m sol ether, insol GS2 and 
ligroin, si sol boihng benzene Leucogallol is 
converted by zinc dust and dilute H2SO4 to 
tn-chloro pyrogallol G4Gl,(OH), (Hantzsch a 
Sohmter, B 20, 2033) It reacts with hydroxyl- 


azmne and with phenyl hydrazme Its consti- 
tution may possibly be 

0 

00 0(0H), C(OH) 0 C(OH) C(OH) C01,C(0H)<!(0H) 00 

GOKXJi — ixn, i(OH)^ooi 001 ioi,.ooi — - (!ioi 


LEirCOLIKE OgHjN This base, occurrmg 
in coal tar, has been shown by Hofmann (A 47, 
76, 68, 427), Hoogeweiff a van Dorp (R T C 
1, 1, 107), and others to be identical with 
qumohne 

LEUCOLINIC ACID G,H,NO, [162°] Ob- 
tamed from coal tar quinoline (leucohne) (10 g ) 
by dissolving as neutral sulphate and treating 
with KMnO^ (25 g ) in boiling water, adding the 
latter solution slowly Gold solution of KMnO, 

i 40 g ) gives only pyndine carboxyho acids 
J Dewar, Pr 26, 66 , 30, 168) 

Properties — Needles Often syrupy It 
then becomes crystalline by boiling with water 
for some days SI sol cold water, sol alcohol 
The lead salt is insoluble The silver salt forms 


■lender needles 


Reactions — 1 The crystalline acid forms with 
glycenm a substance resembling mdole — 2 A 
solution of the potassium salt at 200° gives 
anilme — 8 Potash fusion gives salicylic acid, 
COa, NH,, and hydrogen — 4 When heated 
with soda-lime to a low red heat it forms aniline, 
NHa, and a small quantity of methyl-pyndme 
LEXJCOMAlNES Bases occurring in living 
animals (Gautier, Bl [2] 48, 16 , c/ J Ph [5] 
18, 864, 401, Bl [2] 48, 168) 

»« white of egg Obtained by extracting fresh 
beef (30 kilos) with tepid water (60 kilos) to 
which 26 g oxalic acid and 1 cc oxygenated 
water is added per litre At the end of 24 hours 
the whole is heated to boiling, filtered, and eva- 
porated at 50° in vactu) The residue is ex- 
tracted with 99 p 0 alcohol, filtered, evaporated 
m vodU), redissolvedm alcohol, filtered, and the 
aleohoho solution ppd with ether The pre- 
cipitate may be separated by a senes of crystalli 


sations from ether, alcohol, and water, and by 
precipitation with HgGl2 into the six following 
bases 

Xantho-oreatinine G^HioN^O Small sulphur- 
yellow micaceous laminae, with greasy surface 
Slightly bitter in taste Gives off an odour like 
acetamide when heated Smells in the cold 
hke a dissecting toom When strongly heated it 
gives off an odour of .oast beef, and carbonises, 
with evolution of NH, and methylamine. 
Neutral to htmus Its hydrochloride and platino- 
chlonde are crystallisable and soluble Its 
solution hke creatinine is ppd by ZnClj , this 
pp crystallises from hot water on cooling in 
groups of needles AgNO, gives a flocculent pp . 
crystallising from hot water in needles Mercuno 
chloride gives a yellowish-white pp , sol alco 
hoi It IS not ppd by lodme in KIAq Sodium 
phosphomolybdate gives a pp after a time 
Treatment with HgO forms a substance melt- 
ing at 174° 

Chruso creatinine GjHgN^O Crystals (from 
water) Feebly alkaline Its hydrochloride 
crystallises in needles, is soluble and not deli 
quescent The aurochlorule is slightly soluble 
and forms crystalline grains The platino- 
chloride is soluble Ghrusocreatinine gives no 
pp with zinc acetate or mercunc nitrate, but it 
ppts alumina from alum ZnCl^ gives a ciys- 
tallme powder HgGl^ gives a pp I in KIAq 
gives a pp Sodium phosphomolybdate gives 
an abundant yellow pp 

Amphicreatme GgH,2N,04 Feeble base, 
forming bright yellow crystals Its hjdro 
chloride is crystalline and non deliquescent. 
Its platinochloride is soluble andforms lozenge- 
shaped tables It ppts sodium phospliomoljb 
date, but not HgGl2 

Pseudooreatine G^H^NjO Flesh coloured 
powder composed of minute crystalline grains 
Forms a very soluble hydrochloride, resembling 
that of hypoxanthine, crystallising in whet 
stone hke shapes Its aqueous solution is ppd 
by HgCl, AgNOj gives a gelatinous pp Ppd 
by ammomacal but not by neutral lead acetate 
When evaporated with HNOg hke xanthine it 
leaves a residue which is turned orange red by 
potash 

A base GjjHj^NipOj crystallising in colour- 
less rectangular tables, with crystalline h>dro- 
chlonde and platinochloride 

A base OjjHjjNuOg resembling both the pre- 
ceding and xanthocreatinine 

LEUCONIC KCID or G^O^Saq te 

/G(0H)2G(0H)2 /GO go 

(H0)20<C I or OG< I Oxy 

\G(0H)2G(0H)2 ^GOCO 

croconic acid Dcca oxy pentamethyUnc Pre- 
pared by adding finely powdered pure croconic 
acid (1 pt ) to cooled HNO, of S G 1 36 (6-8 pts ) ; 
the mixture solidifies to a magma of colourless 
needles, which are washed with ether alcohol and 
finally with ether (Nietzki a Benkiser, B 19, 
801 , cf WiU, A 118, 117, Lerch, A 124, 201 
Gum like mass V e sol water, si sol alcohol, 
insol ether Sweet taste It is readily reduced to 
croconic acid By dissolving in alkahs it is en- 
tirely altered Treated with tn amido benzene 
it forms a violet colouring matter, turned brown 
by alkalis (Witt, 0 / 49, 402)—KOAO,: 
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amorphoas, il sol water — Baa(G»H 50 ,). doc- 
oulent pp — Pb,(C,HjO,), pp -~Ag,0 ^6, (W ) 
Penta oxim Oa(NOH)g Yellow crystalline 
solid Formed by the action of hydroxylamme 
upon oroconio or leuconio acid. Decomposes 
<iuddenly at 172° — CjHjN^OjK, . very explo- 
sive The penta oxim may be reduced by 
/C(NHJ C(ilH,) 

BnCn, to CH(NH^< | which 

\C(NH2; C(NH,) 
forms crystolhne salts 

Tetra acetyl derivative of the penta- 
oxim Oj(NOH)(NOAo )4 aq (from benzene) From 
the penta oxim and AcjO at 45° (Nietzki a 
Rosemann, B 22, 916) Plates (from ACjO) or 
needles containing chloroform (from chloro- 
form) SI sol hot benzene Decomposed at 
100 ° 

Tefrr-oaim CjH^N^O, i e 
.C(NOH) C(NOH) 

CO^ I When potassium croco- 

\C(NOH) C(NOH) 

Date (30 g ) 18 gradually added to a cooled mix- 
ture of HNOj (45 g of S G 1 39) and water (40 g ), 
and the product is diluted with water (500 c c ) 
and heated with hydroxylamme hydrochloride 
(180 g ) for some hours at 45° and finally at 100° 
there is formed a pp of mixed oxims This is 
dissolved in aqueous Na,CO, and CO, is passed 
m, whereupon the penta oxun is ppd while 
the tetra oxim can be ppd from the filtrate 
by HCl Yellow pp Explodes at 160° Its 
sodium derivative is v sol water, but is ppd on 
addmg alcohol or NaCl, apparently m the form 
of Na^OjHjN.O, 

Carbonyl-di-toluquinoxaline C^HuN^O us 
.CO\ 

/NQ/ \CNv 

f II II I Leuconvc-acid- 

\n C C N/ 

di tolylem-o diamxde [above 300°] Formed 
bv adding a salt of tolylene-o diamme to a cold 
aqueous solution of leuconio acid Golden yellow 
needles V sol warm chloroform, si sol hot 
alcohol and acetic acid, insol water Weak 
base 

Phenyl hydraeide (C H^Nj),C, C N,HPh 
Red needles (from acetic acid) , v sol chloro 
form, si sol alcohol W eak base The hydro- 
chloride forms a dark-green pp (Nietzki a Ben 
kiser, B 19, 776) 

LEUCOTIN t; Goto bark 
LE irCOTUBIC ACID Oxalanhn 

Formed when a solution of alloxamc acid is 


IICABEKB G,^„ (168°.172°) 8 G it 

835 An mac^ve terpene obtained by the action 
of ZnGl, or P^^ on the essential oil of Lican 
Kanali (Morin, A Ch [5] 25, 427) Gone HCLAq 
forms 0,^,82HC1, a colourless liquid, S G it 
1 069, inactive to light, and decomposed on dis- 
tillation into licarene and hydrochloric acid 
The essential oil C,oH„0 might be looked upon 
as licarene hydrate and exhibits the following 
properties — (198°) at 755 mm S G i^ 86& 
[«]u= —19 at 15° It IS sol alcohol, ethoi, and 
glycerm 

LICHElflKE GgHigOj Occurs in Iceland 
moss 

Preparation — Cetrana islandica or other 
similar lichen is heated for several hours with a 
2 p c solution of K^CO, The aqueous solution 
IS ppd by alcohol (Honig a Schubert, M 8,460, 
ef ^op a Schnedermann, A 55, 164, Maschke, 
J pr 61, 7 , Davidson, N Ed P J 28, 260 , 
Errera, JBn 1, 882 , Bauer, J pr [2] 34, 49 , 
Klason, B 19,2541) 

Properties — Gelatinous pp , v si sol cold 
water Boiling water forms an opalescent solu- 
tion , reppd on cooling or on adding alcohol 
Gives no blue colour with I and Dissolves 

) in HCl, from which solution it is ppd in snow- 
white flocks by alcohol Weak hot acids convert 
it after some time into a dextro rotatory sugar 
i[a]j— +55° Glucose 18 also formed Twocarbo 
hydrates, resembling soluble starch in their pro- 
perties, are present in the aqueous solution 

LICHENO-STEAEIC ACID [c 

120°] An acid occurring m Iceland moss 
i (Schnedermann a Knop, A 55, 149), and pro 
I bably also in the fly agaric or toadstool (Bolley, 

I A 86, 50) Obtained bv boiling Iceland moss 
I for 15 minutes wnth dilute alcohol and some 
' K CO„ filtering, adding HClAq ana 4 volumes of 
water The pp is boiled with alcohol of 45p c , 
whence a mixture of lioheno steano and cetrario 
acids separates on cooling The licheno stearic 
acid IS extracted from the mass by petroleum 
and recrystallisedfrom alcohol Massof radiating 
needles which soon change to delicate pearly 
lamime Has a rancid taste Insol water, v soL 
) alcohol, ether, and oils Is not attacked by AcCl 
, On oxidation it yields CO, and decoic acid (Hil- 
I ger a Buchner, B 23, 4b l) The ammonium 
salt forms a jelly containing extremely slender 
needles — BaA', grcvish white pp which cakes 
together m boiling water — PbA'j floccuJentpp 
fusing under water — AgA' 

LIEBEBMANN’S BEACIIOK A blue or 


rapidly boiled down to a syrup , cold water is 
then added which leaves the leucoturic acid un 
dissolved (Schlieper, A 5b, 1) Formed also by ; 
reducing parabanic acid with zinc and HClAq m 
the cold (Limpricht, A 111, 134) White crys- 
talline powder, insol cold, m sol hot, water 
Decomposes alkaline carbonates on boiling De 
composed by heatng with KOH, giving oflf NHj, 
and forming oxaluric acid Its ammoniacal so- 
lution IS ppd by AgNOj, and on boiling reduc 
;ion takes place Boiling cone HNO^ does not 
attack it 

LEYONIC ACID G„H„0, 3aq An acid said 
by Wiederhold (0 C 1884, 971) to be obtained 
by boiling IflB vulose with baryta water Yellowish 
brown powder, v sol alcohol and water De- 
composed by heat. 


green colour obtained by warming phenol •with 
HjSO, containing nitrous acid It may be used 
as a test for phenol or for mtrous aeid Various 
derivatives of phenol may be used instead of 
phenol, while nitrobo and oximido compounds 
usually react like nitrous acid 

LIGHT For an account of the applications 
of optical methods of inquiry to chemical pro- 
blems, V Physical methods, section Optical 
LIGNIFIOATION u Ldnome 
LIGNO-CEBIC ACIDCa.H,sO orC^^H,, CO H 
[81°] Occurs in the paraffin obtained from 
beech wood tar (Hell, B 13, 1709) Occurs also 
in the product of the saponification of earth-nut 
oil, (Kreihng, B 21, 880) Colourless felted 
neemes or plates (from alcohol) 

Salts — A'Na white powder — ATK white 
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powder, sol alcohol — A'Ag white'pp [o 165°] 
— A'jCu green powder, sol ho» benzene — 
A'jPb white powder, [117°] v sol hot benzene 

Methyl ether k'm [68°] White ghs- 
tening plates Sol CS,, CHCl,, CaH^, ether, and 
ligroin , si sol alcohol Distils undeoomposed 
at a high temperature 

Ethyl ether A'Et [66°], (810° at 20 mm , 
860° at 760° mm ) Glistening plates 

Chloride [48°-60°] Plates 

Sol ether 

LIGNOKE (LigniUy Ltgnose Ligmfication) 
Lignification, or the process of wood formation, 
IS one of the principal of the modifications of 
the cell-wall, by which it and the tissues con 
taming it are differentiated for fulfilling their 
several functions The history of a lignified 
cell, or rather of the substance of the cell wall, 
IS usually stated to consist of (1) the elaboration 
of the primary cell wall from materials in pro- 
toplasm, and formed at its limiting fflm as an 
envelope of pure cellulose, (2) the induration 
of this cell- wall, te lignification, by the infil- 
tration of substances, which when deposited are 
known as * lignin,’ or more vaguely as ‘ incrus- 
tive ’ substance Lignification is recognised by 
the morphological changes with which it is 
associated, as well as by the very characteristic 
reactions of the product (Goodale, Phys Botany ^ 
1886) These products, although presentmg a 
wide range of differences, corresponding with 
variations in structural and other characteristics 
of the tissues which they compose, fall natu- 
rally, and as regards their chief constituent, into 
a homogeneous chemical group, designated by 
the term hgnocellulose, of which the typical 
features are represented m the substance of the 
jute fibre (vol i p 719) 

It IS the purpose of this article to give a 
brief account of more recent researches into 
the constitution of this typical hgnocellulose, 
and to show the bearings of the results arrived 
at upon the chemistry of the woods, the most 
numerous and important section of the group 
The advantages of the jute fibre over the latter 
as a subject of study are that it is a simple 
tissue, whereas the woods are complex aggre- 
gates, that as an isolated fibred it is much more 
easy of penetration by reagents, and that as a 
product of only a few months’ growth it has not 
undergone such secondary changes in composi- 
tion as necessarily take place in the substance of 
a perennial stem or true wood Such charac- 
teristics mark out the jute fibre substance as a 
natural basis for the general solution of the 
chemical problem of lignification 

Evidence has already been given (vol i 
loc cit) for regardmg this product as chemi 
cally homogeneous, which view is further de- 
veloped m the investigations referred to {C J 
1889 199) In all reactions in which hydroxyl 
groups o^y are brought into play — hydrolysis 
and ethenfication — it behaves as an integral 
compound (hgnocellulose), of which the formula 
CijHjgO, 18 an approximate empincal expres- 
sion The limit of ‘ nitration ’ is the tetrani- 
trate, mdicatmg a number of OH groups in the 
original less by two than in the molecule of 
cellulose, similarly represented, i e as GisHsoO,, 
The product is of a bright gold colour, with a 
silky lustre In further contradistinction to 


cellUiOse, the OH groups of the lignocellulose 
react with acetic anhydride at its boiling point 
Its reaction with chlorine has been studied 
quantitatively , 1 grm of the purified fibre sub 
stance takes up 54-55 c c Cl (calc at 0° and 
760 mm ), or approximately 16 p c by weight 
the quantity of Cl as HCl formed being equal 
to that entering the molecule The chlorinated 
roduct w(C,gH„Cl 4 CB),‘ a simple substitution- 
erivative of the non-wellulose constituent (which 
we may regard as n(C,gH 2 , 0 l 40 g)), contains mairo^ 
gallol in combmation with a body not yet com 
pletely studied, but yielding furfural on hydro 
lysis In addition to the molecular groupings 
thus indicated, the presence of methyl groups is 
proved by the formation of methyl chloride on 
heating this con pound, and of acetic acid on de 
structive distillation of the fibre substance, as also 
by dissolving it in sulphuric acid, dil iting and 
distilling These results afford a general view of 
the constitution of the ‘lignin ’ substance, as it has 
been termed hitherto We may regard it as con 
taming closed Cg chains, further characterised by 
the presence of ketone or quinone oxygen, and 
united to the furfural yielding body, which is 
probably related to ‘ wood gum ’ (‘ Holzgummi ’) 
Tollens has, in fact, isolated xylose from the 
jute fibre {B 22, 1046), though in very small 
quantity, and we would note here the increase in 
the proportion of the parent substance, wood- 
gum, with the more advanced lignification of 
perennial stems, as additional evidence for this 
view It 18 dilhcult to localise the methyl groups , 
but they would appear to be independent of the 
above, and may be regarded as existing in an 
acetic residue in combination For a substance 
of marked ketonic and aldehydic characteristics, 
the terms ligni7t and hgnose are obviously un 
suited, and should give place, according to pre 
sent views, to lig?ione, by which, therefore, we 
shall designate the non cellulose component of 
the lignocelluloses generally 

The lignone of plant cells generally in the 
earlier stage of growth, i e lignification, appears 
to be not merely similar to but identical with 
that of jute Proof of this has been afforded by 
the particular mvestigation of such widely dif 
isring structures as the stony concretions of 
pears —Erdmann’s glycodrupose — the fibrovas 
cular bundles of Musa Paradismca (Monocot L 
and the bast fibres of the Sida species (C J 
1882, 108 , 1883, 19 , 1889, 212) 

But very few of the woods have been parti- 
cularly investigated in regard to th constitution 
of the wood substance, and for the most part 
only in regard to the products of hydrolysis {v 
vol 1 p 719) Thus Erdmann concluded from 
his study of coniferous wood that its chief con- 
stituent—* glycolignose ’ — 18 a chemical indi- 
vidual OjoH^gOj,, a species of glucoside resolved 
by treatment with boiling acids into * lignose 
CjgH^gO,, and a fermentable sugar (glucose)* 
The presence of closed Og chains in the * lig 
nose * molecule was evidenced by its yielding^ 
protocatechuio acid m fusion with alkaline hy- 

* A more direct conversion of the lignone into definitely 
aromatic products is that which takes place spontaneously 
when masses of jute are exposed to moisture and heat From 
specimens of fibre * rotted under such conditions Cross and 
Be van obtained an astringent substance 0MHg«O,g, whiob 
yielded phloroglncol and protocatechuio acid on loiloir 
with potash iO 3 J 1882, 93) 
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drates It was also concluded that the wobd of 
the widely different poplar species was similar 
if not identical in composition (^1 Suppl 5, 
228) 

The later researches of F Bente {D P J 
217, 236), although modifying these views, 
chiefly m the variation in the results of hydro 
lysis, nevertheless in the mam confirm them 
The general conformity hf the woods to the 
types above described as representative is shown 

(1) In the close similarity of their character , 
istio reactions Of these we may mention (a) the 

colouration produced HMth solutions of the aro 
matio amines (golden yellow), and of solutions 
of the phenols in hydrochloric acid, most cha 
ractenstic of which is the reaction with phloro 
glucol (crimson), (6) the pov.'^rfully reducing 
action of the wood substance upon the oxides of 
copper, p*lver, gold, and mercury — showing the 
presence of aldehydic groups , (c) the reactions 
with the halogens yielding, in the case of chlorine, 
substitution products of definite qui none chloride 
charactenstics, attended by complete resolu 
tion into lignone (chloride) and cellulose with 
bromine and iodine less definite compounds, 
hut constant under constant conditions , (d) with 
nitric and sulphuric acids yellow -coloured ex 
plosive nitrates, (e) with acetic anhydride at its 
boihng point and with benzoyl chlorvde in pre 
sence of alkalis, the corresponding ethereal den 
latives , (/) with solutions of the caustic alkalis 
at 160°-190^, with bisulphites (of the alkaline 
earths) at 150'^-170° and with sulphurous acid (7 
p c solution) at 90®-105^, attended by complete 
resolution into lignone (soluble derivatives) and 
cellulose (insoluble) 

i2) In their empirical composition, which 
shows a remarkable uniformity throughout the 
group This 18 illustrated in the appended table 
of results of anal>ses and determinations of 
calorific equivalents (Gottlieb, J pr ^2] 28, 
385) — 


Wood 

Ash iL 

gen 

Calorific 
equivalents 
per 1 gram 

Oak 

0 17 — 50 16' 6 03 

4620 

Ash 

0 >7 — 49 18, 6 17 

4711 

Hornbeam 

0 50 — 48 9916 20 

4728 

Beech 

0 57 0 09 49 06 6 11 

4777 

Birch 

0 29 010 48 88 6 06 

4771 

Fir 

0 28 0 05 50 36' 6 92' 

6035 

Pine ^ 

0 37 0 04 1 50 311 6 20 

5085 


An investigation by N Schuppe of the chemical 
composition of a number of woody tissues 
( PJuinn J [8] 14, 62) led to the followmg con 
elusions (a) that the woods are uniform in their 
characteristics, being composed of cellulose and 
* lignin ’ in somewhat variable proportions , 
(h) the cellulose when isolated (Schultze’s pro 
oess) having the composition and 

(c) * hgnin,* being represented by the empirical 
formula which is closely similar to that 

obtamed for the * hgnone * of jute Further, 
G W Hawes has examined the woods of typical 
aorogens, e g lycopodium, eqaisetum, and aspi 
ditim, and finds that they do not differ essentially 
in composition from exogenous woods {Am S 
[8] 7, 686) 

VoL IIL 


(3) In the products of their destructive dis 
tillation, which, when carried out under uniform 
conditions, gives results which are very similar 
for the several woods A very elaborate senes 
of such distillations was earned out by M Senff 
{B 18, 60), the results being given in percentages 
of the wood under (1) total distillate, (2) tar, 
(8) crude vinegar, (4) anhydrous acid (acetic), 
(6) charcoal, l6) gases The following numbers 
represent the limits of the percentages observed 
G) 40-60, (2) 3-8, (4) 2-6, (6) 20-30, (6) 17-86 
tte woods of all the more important species, e g, 
Quercus, Populus, Betula, Fagus, and Pinus, 
were included in the research, and shown by the 
results to resemble one another very closely m 
composition The products may be more parti> 
cularly classified as regards the light which they 
throw upon the molecular grouping of the parent 
substance into (a) members of the fatty senes 
alcohols, ketones, aldehydes, and acids generally 
of low molecular weights , (6) furfural and its 
homologues , (c) a group of aromatic bodies, 
constituting ‘creosote,’ which may be described 
as a mixture of guaiacol and creosol, containing 
besides, methyl creosol and the dimethyl ethers 
of pyrogallol and its homologues in varying pro 
portions (Schorlemmer, ‘ History of Creosote,* 
5 C I 4, 152) These divisions, it will be noted, 
correspond with the ascertained grouping of the 
complicated lignone molecule (swjira), of which 
they afford additional confirmation It is obvious 
that the process of destructive distillation must 
be attended with complications arising from 
secondary reactions, but the temperatures in the 
case of wood are sufficiently low to reduce these 
to a minimum thus the yields of furfural are at 
a maximum when the temperature does not 
exceed 200'^ (Heill, B 10, 936), and the aoetio 
acid IS increased considerably beyond the per 
centages given by Senff (swpra), viz from 2-6 to 
6-10, by raising the temperature very gradually 
thiough 150°- 300^ (W Rudnew, Z> P J 264, 88 
A 128), no doubt at the expense of the methyla> 
tion of the aromatic derivatives This subject, 
however, except in regard to the outlines which 
we have sketched, belongs rather to the general 
theory of destructive distillation 

The fundamental tissue of the woods we re- 
gard, therefore, in all cases as a lignocellulose, of 
which the lignone portion, while possessing the 
typical characteristics common to the group, is 
no doubt vanously differentiated with the 
specialised characteristics of families, and 
indeed species and individuals 

In addition to the fundamental tissue the 
woods oontam other constituents, which from 
' their nature are seen to be more or less adven 
I titious They are, in fact, generally removable 
by the action of solvents (in the case of resins, 
gum resins, baKuns, Ac ), or by simple hydro 
lysis In this group we may mention such de 
finitely aromatic derivatives as coniferm and 
vamllm (M Singer, M 3, 396), the tmotonal 
constituents of the dye woods , also the very 
characteristic and important constituent of most 
exogenous woods known as ‘ wood-gum ’ (Holz- 
gummi), first described by Thomsen {J ^ [2] 
19, 146), who found quantities varying from 8 p o. 
to»20 pc of the woods examined This body 
yields on hydrolysis the Oj sugar, xylose (Tollens, 
tJnters a d Agr Chem Lab ^Umnm An- 
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naUn, 254, 825), which by further resolution 
yields furfural Whether the wood gum is a 
product of resolution of thelignone molecule has 
not yet been disclosed, but it would appear to be 
probable A similar remark applies to the aro- 
matic derivatives above mentioned 

In conclusion we must briefly notice a recent 
contribution to the subject of the ‘ constitution 
otlignm^ (JjB.nge,Ztschr Physiol Ghem 14,217) 
This consists m a study of the soluble products 
of resolution of certain woods— beech, oak, and 
Hr — by heating with strong solutions of the alka 
line hydrates at 186° In addition to formic and 
acetic acids, traces of higher fatty acids, oxalic 
acid and small quantities of pyrocatechol and 
protocatechuio acids, there were obtained certain 
amorphous bodies of brown colour, which the 
author terms lignic acids These were resolved 
by treatment with alcohol into (a) soluble, (6) ! 
insoluble m this menstruum The empirical 
composition of these derivatives is subjoined 



Ligmc (Beech C613H54 C 69 0H64 

acids ■ Oak C 60 9 H 6 4 

from Fir 0 61 6 H 6 0 C 60 4 H 6 0 
The yield of these bodies is from 12 15 p c of 
the weight of the wood The insoluble residues 
from the onginal alkalme digestion are described 
as ‘ celluloses,’ but the description is doubtful 
These results have an empirical value, but throw 
httle hght on the constitution of the wood sub- 
stance They afford additional evidence, how 
®ver, of the general similarity of woods of various 
origin 

Digested with alkalis at higher temperatures 
(200°-260°) than those employed in the researches 
detailed above, the lignocelluloses are resolved 
for the most part into oxalic and carbonic acids 
With potassium hydrate — which appears to give 
the maximum yield — the following proportions 
of oxalic acid have been obtained, the yield being 
calculated on the dry woods pine, 94 7 pc, 
poplar, 93 2 p c , oak, 83 4 p o (W Thorn, D P J 
210, 24) It 18 evident that the oxalic acid is 
derived from both lignone and cellulose, which 
are therefore probably similarly constituted as 
regards the arrangement of the C atoms 

The action of the alkalis, however, at the 
point at which they reSolve the lignocellulose is 
too severe to afford any trustwoithy evidence, 
from the study of the products, as to the constitu 
tion of the original substance The problem 
can only be solved by first studying those re 
actions which yield definite substitution or ethe 
real derivatives , these are chiefly chlorination, 
conversion into nitrates, acetates, and benzoates, 
and the reaction with bisulphites (solutions) at 
high temperatures 

In this article we do not attempt a special 
description of the woods or their constituents , 
our endeavour is rather to generalise what is 
known concerning the wood substance proper, 
that which resists mechanical solvents alto 
gether, and hydrolytic agents up to a certain 
degree of intensity CFG 

LIGKQ^N The mixture of homologues of 
methane obtained by collecting the portion of 
petroleum that boils below 100° 

LI6ULIN A crimson colouring matter in 
npe privet berries (Nickl^s, J Ph [3J 36, 328), 


sol water and alcohol, insol ether Does not 
contain nitrogen Coloured green by alkalis 
LlOTfSTBIN A yellow hygroscopic bittei 
mass extracted from leaves of the privet (Ligus- 
trum vulgare)t insol ether and alcohol, sol 
water and dilute alcohol Cone H2SO4 gives an 
indigo blue solution (Polex, Ar Ph [2j 17, 76) 
LIGUSTEON [0 100°] (260°-280°) Occurs 
in privet bark (Reinscn, J 1847, 787) Needles , 
V sol water, alcohol, and ether Tastes 
bitter Reduces ammoniacal AgNO, 

LIME Oxide of calcium, CaO , h vol 1 p 
566 

LIME, CHLORIDE OF A name sometimes 
given to bleaching powder , v Bleaching powdfb, 
vol 11 p 17 

LIME LEAF OIL The fragrant oil obtained 
by distilling the leaves of Citrus Liuietta with 
steam contains a citrene (c 176°), i active to 
light, and with refractive index for red rays 
1 4611 at 30°, terpinol, methyl ennyl ketone, and 
a colophene (F Watts, C J 49, 816) 

LIMES, OTTO OF Obtained by rasping and 
squeezing from the unripe peel of the fruit of 
Citrus hmetta Contains a terpene (176°) and 
a soft resin, not volatile at 260° On standing 
the resin deposits [102°] (Wright a 

Piesse, G J 32, 648) 

LIME’»’TIC ACID C„H«0, Obtained by the 
action of HjSO, and K^Crp, on the oil of lime 
(from Citrus Limetta) and on oil of rosemary 
(Vohl, N Ber Arch 74, 16) White crystalline 
body , may be sublimed Has no taste or smell 
Si sol water, v sol alcohol — Ag^" powder, 
si sol water, blackening on exposure to light 
LIMETTIN [122°] A neutral 

body occurring in oil of limes (Tilden, C J Proc 
6, 30) Tufts of pale yellow needles (from alco- 
hol) Not acted upon by AcCl or by phenyl 
hydrazine Bromine forms colourless stales of 
CieHijBrjOg Boiling cone NaOHAq forms 
NaOAc and crystalline C,4H,j(0H)O4 

LIMONENE A terpene occurring in oil of 
lemon and in many other essential oils , v 
t RPr N 15 s 

LIMONIN [275°J (Paterno a 

Oglialoro, O 9, 64) , [245°] (Hoffmann Ai Ph 
[3] 14, 839) A bitter substance containtd in 
the pips of oranges and lemons (Bornays, 
Buchfier^s Rep [3] 21, 306 , A 40, 317 , Schmidt, 
A 51, 338) The pips are exhausted with boil 
mg water, alcohol is added, and the mixture is 
boiled with inverted condenser After filtermg, 
and distilling off the alcohol, limonin is loft, 
together with a fatty substance which may be 
removed by CS^ 1600 g of pips yield 80 g of 
limonin (P a G ) Laminfe , si sol water, 
ether, and NH3Aq,v sol alcohol, HOAc, KOHAq, 
and baryta water The barium salt is not de 
composed by CO^ Cone H2SO4 forms a red 
liquid, from which the limonin is ppd by 
water 

LINALOES OIL The essence of linaloes, 
obtained from the wood of Licari kanali, the 
white cedar of Cayenne, is a slightly coloured 
liquid with an odour like rose and lemon After 
distillation over CaCl, it consists of Cn,H,„0 
(198°) S G 868 Wd w - 19 at 16° It is sol 
alcohol, ether, and glycenn When distilled 
with ZnClj It yields a terpene, v Lioarenb By 
prolonged treatment with saturated HClAq and 
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exposure to light it yields 0,,H,s2H0i, an acid solid CLgH^Br^O, [177®] Bromine at 0® 
optically inactive liquid with a camphor like formsatetrabromide C,sH^rP2[115®] (Hazura, 
odour, and S G 1 069 When distilled with M 8, 147 , Hazura a Friedrich, M 8, 156, 265) 
lime it yields licarene C,oH,„ (c 170®), S G Of these two compounds the former is formed 
^ 835 (Morin, C B 92,998,94,733) from linolemc, the latter from linoleio acid Pure 

LIKIN 0 62 9pc H47po Acrystallisable Imoleic acid gives only CigHjijBr^O^ [116®] — 
substance obtained by digesting Linum catha/rti- 6 Fuming HIAq and amorphous phosphorus 
cum with milk of lime, filtering, ppg with HCl, converts it into stearic acid (Peters, M 7, 662) 
and extracting with ethei (Pagenstecher, A 40, Salts — The salts are not crystalline With 

322 , 0 Schrdder, N ECp Pharm 10, 11) the exception of the salts of the alkalis they are 
Silky crystals, v si sol water, v e sol alcohol insol water They are sol ether With the ex- 
and ether, m sol chloroform and HOAc The ception of the Pb, Mn, Na, and NH^ salts they 
alcoholic solution IB ir^ensely bitter are insol alcohol —BaA'j (Peters) 

LINOLElC ACID Ltnolic acid Linolemc acid Obtained by treat 

S G 92 Occurs as glyceryl ether m linseed mg the compound CigHj^BrgO^ [177°] {v supra) 
oil, hemp oil, poppy oil, olive oil, nut oil, cotton dissolved in alcohol with zinc and HCl (Hazura, 
seed oil, earth nut oil, almond oil, oil of sesame, M 8, 267) Yields on oxidation by alkaline 
palm oil, cacao butter, and probably in most KMn04 no sohd acid except linusic (hexa oxy- 
fixedvegrtableoil8(Pelouzea Boudet.A Ch [2]69, stearic) acid [201°] Bromine forms only 
43 , Laurent, A Ch [2] 66, 160, 298 , Liebig, A CigHjoBr.O^ [177°] Linolemc acid * dries * 
33, 113 , Sacc, A 51, 214, Schuler, A 101, 252, rapidly when exposed to air, through oxidation 
Oudemans, J 1858, 304 , Hazura a Grussner, M Its salts behave m like manner The more 
9, 944 , 10, 242 , Benedikt a Hazura, M 10, glyceryl linolenate there is in an oil the more 
353) It does not occur m animal oils, so that rapidly does it dry Glyceryl linolenate and 
when the acids obtained by saponifying animal isohnolenate also possess drying properties, but 
oils are oxidised by KMnO^ no sativic acid will J glyceryl oleate does not The product produced 
be formed, but di oxy stearic acid will be among j by exposing the acids to air is an anhydride, 
the products, this being derived from oleic acid ' insol ether, but furnishing soluble acids when 
(B a H ) 1 heated with alkalis 

Preparation — Crude linseed oil or hemp oil Isolinolemc acid CjgHjoOj An acid assumed 
18 evaporated with aqueous NaOH, the sodium to exist m crude Imoleic acid on account of the 
soap 13 decomposed by H SO4, and the crude formation of isolmusic acid on its oxidation 
acid dissolved in alcohol, neutialised with NH,, When crude Imoleic acid is oxidised by KMn04 
andppd byBaClj The banum salt is dissolved m alkaline solution, and the product ppd by 
in ether, HCl is added, the ether decanted from H SO4, there is obtained a mixture of fatty acids 
ppd BaClj, evaporated, and the liberated acid whence cold ether extiacts di oxy stearic acid, 
dried %n vacuo over H SO4 (Schuler, Bauer a sativic acid remaining undissolved The filtrate 
Hazura, M 7, 216) The acid so obtained is from the ppd acids is neutralised with NaOH, 
a mixture of oleic, Imoleic, linolemc, and iso evaporated, again ppd with H^S04, PP 
linolemc acid (Hazura) By treatment with extiacted wuth ether, and the residue crystallis^ 
bromine at 0° and reduction of the product from alcohol and then from water, whereby it 
C,gHj,oBr402 with zinc and HCl pure Imoleic acid may be separated into linusic and isolmusic 
is got acids 

Properties — Faintly -yellow limpid oil Does LINSEED OIL The oil expressed from the 

not solidify at — 18° Insol water, v sol ether, seeds of flax {Linum usitatissirnum) Like 
m sol alcohol \Vhen distilled under 90 ram other drying oils when exposed to the air it 
pressure one third passes over at 290°, and the dries up to a transparent resinous mass Lm 
distillate contains sebacio acid CioHjgOj [130°] seed oil is composed of the glyceryl ethers of 
and an oily mixture (Hazuia a Grussner, M 9, oleic, Imoleic, linolemc, and isolinolemc acids 
206 , cf Norton a Richardson, B 20, 2735) v Linoleio acid Linseed oil dissolves some 
Reactions — 1 Potash fusion gives rayristic, oxide of lead when heated therewith, being de- 
aceMc, and formic acids, with traces of azelaic colouribed and rendered more easily drying (boiled 
acid — 2 KMn04, hydrogen peroxide, and MnOj oil) 

with H b04, rxidise it to azelaic acid — 3 KMn04 LINUSIC ACID v Hi- \a oxy stearic acid 

in presence of KOHAq converts it into sativic Isolmusic acid v He\a oxy stearic acid 

acid, some azelaic acid also being formed But LIQUIDAMBAE A balsam obtained from 

alkaline KMn04 oxidises crude Imoleic acid from a large tree, Liquidambar styracifolia, growing 
linseed oil (100 g ) into sativic acid C,gH„(0H)402 in Florida and Mexico It resembles bidsam of 
[173°] (0 5 g ), linusic acid C,gH,o(OH)j03 [204°] Peru, containing cmnamyl cinnamate, styrene, 
(4 6 g ), isolmusic acid [176°] (16 8 g ), and di and cinnamic acid (Harrison, Ar Ph [3] 6, 541 , 
oxy stearic acid C,gH34(0H)202 [137°] (1 2 g ) Maisch, Ar. Ph [3] 6, 546) 

(Hazura, Af 9, 180 c/ Dieff a Reformatsky, H LIQUIDS, diffusion, dispersion, osmose, 
20, 1211) It appears therefore that crude refraction, transpiration, of , v Physical 
Imoleic acid consists of Imoleic acid METHODS 

(which gives sativic acid o” oxidation), linolemc LITHIUM Li At w 7 01 Mol w pro- 
acid CjgHjoOj (which gives hnusio acid), isolino bably 7 01 (v p 149) [180°] (Bunsen, J 8,324) 
lenic acid (which gives isolmusic), and oleic acid S G 578 to 689 (Bunsen, I c) S H 27° to 
(which gives di oxy stearic acid) The formation 100°= 9408 (Regnault, A Gh [8] 63, xl) E C at 
of sativic acid m this manner may be made use 20*] (Hg at 0° — 1) 10 69 (Matthiessen P M [4] 
of as a test for Imoleic acid — 4 Bromine at 12, 199 , 13, 81) Charactenstio lines m emis- 
ordmary temperatures forms with crude Imoleic sion spectrum are Lia m the red 6705 2, and a 
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weaker line in the orange 6102, an<? a weak line 
m the blue 4602 7 (Thal6n, 1868 , v also L de 
hoiah&ndTBxit Spectres LummeuXj'p 55, SohOnn, 
W 10, 143 , Liveing a Dewar, T 1883 187) 
SVS 119 

Occurrence —Salts of Li are very widely dis- 
tributed, but occur only in smaii quantities 
Several phosphates of Fe and A1 contain Li 
phosphate, especially tnphyhnet which contains 
0 7 p c LijO , many silicates of A1 and Fe con 
tarn small quantities of Li silicate, especially 
l^ndoktCt which sometimes contains from 3 to 
5 p 0 Ll^O Tourmalines, borates, Ao , often 
contain traces of lithia Very many mineral 
springs contam hthia , according to Kirchoff a 
Bunsen hthia is present in almost all mineral 
waters (P 113, 357) Truchot found hthia in 
the soil of Limargue in the Auvergne , nearly 
all the plants growing on this soil take up hthia 
(0 B 78, 1022) Dieulafait has found traces of 
Li m sea water from all parts of the globe, in 
the water of marshes, in mineral springs, m 
primary rocks, in gypsum of different formations 

Ch [5] 17, 377) Lithia is found in many 
plants, and in all sorts of tobacco , but not in 
raw sugar, cocoa, coffee, or tea (Focke,D^r Natur 
forsch^, 1872 307 , Grandeau, A Ch [3] 67, 
216) Lithia has also been found in the milk 
and blood of cows (Bunsen a Kirchoff), in dif 
ferent parts of the human organism fBence 
Jones, P M [4] 29, 394), and in normal urine 
(Schiaparelli a Peroni, G 10, 390) 

While investigating various sihcates in 1817, 
Arfvedson {S 22, 93 , 34, 214) found a new alka 
line base with a molecular weight smaller than 
that of soda or potash Berzehus gave the name 
hthta to the new base (KiOaos) supposing that, 
unlike soda and potash, it was to be found only ' 
in minerals The new alkali was decomposed 
by electrolysis in 1818 by Davy, also in 1820 by 
Brandes {S 8, 120) , but the metal was first pre 
pared approximately pure and in considerable i 
quantity by Bunsen and Matthiessen m 1855 by 
electrolysing fused LiCl {A 94, 107) | 

Preparation — The metal is obtained by elec 
trolysmg molten LiCl Bunsen a Matthiessen 
(A 94, 107) passed the current from 4-6 Bunsen 
cells through LiCl kept molten in a thick walled 
porcelain crucible, using a cylindncal rod of re 
tort graphite as positive electrode, and an iron 
wire the thickness of an ordinary knitting needle I 
as negative electrode The metal separated on 
the iron wirem small pellets, which were quickly 
removed by an iron spoon and placed under 
etroleum Some of the metal was always oxi 
ised, occasionally with ignition To obviate 
this, Hiller {Neues HandwOrterbuch der Ghemie^ 
8, 534) passed the negative electrode (iron wire) 
through the stem of a tobacco pipe, which he 
connected with an apparatus supplying pure dry 
H , he allowed H to pass through the pipe until 
air was completely expelled, then plunged the 
bowl open end downwards, with the end of the 
wire inside, into the molten LiCl, stopped the 
H, and sent the current through the LiCl , when 
sufficient Li had collected inside the bowl, the 
pipe wa8j>v’oken and the metal collected under 
petroleum To prevent any action between the 
Li and the sUica in the pipe, the mside of the 
bowl IS covered with a thm layer of graphite , 
Uus 18 done by mixing powdered graphite with 


dilute LiClAq so as to form a thick paste, 
spreading this inside the bowl, and drying first 
in air and then at a moderate red heat It is 
advantageous to mix the LiCl before fusion with 
some NH^Cl 

There are many methods for preparing LiCl 
from Li containing minerals , the methods vary 
according to the composition of the mineral dealt 
with, all seek to prepare a solution containing 
only the alkalis, from which Li may be separated 
by taking advantage of the comparatively small 
solubility in water of Li CO, LiCl is obtained 
by dissolving Li^COj, in FClAq, evaporating, and 
drymg the crystals which separate Lepidolita 
IS the usual starting point , different specimens 
contain from less than 1 to c 5 p o Li^ The 
mineral is very nnely powdered and triturated 
with water , the finest powder is dried and heated 
to redness with twice its weight of ’ me , the 
cold mass, in which the SiO, is combined with 
lime, IS treated with HClAq , CaO is ppd fiom 
the solution by HjS04Aq and evaporation , the 
filtrate is evaporated to dryness, and the solid is 
heated until H^SO, is all iemo\ed, the residue 
18 dissolved in water, the solution is digested 
with CaCOj, to remove Al^Oj, and Ca is remoi ed 
by ppn with (NHJjC O, , the filtrate is evapo 
rated to dryness, and the residue is strongly 
heated, t^'e LijSO^thus obtained is dissolved m 
water, and the liquid is ppd by Ba acetate , 
after filtration the Li acetate is strongly lieated 
and so transformed into Li 00, (Arfvedson, S 
22,93, 34,214) 

The method recommended by v Hauer (J pr 
68, 310) consists in strongly heating for 2 hours 
a mixture of equal parts of very finely powdered 
lepidolite and gypsum, lixiviating the mass with 
water, filtering, evaporating until CaSO, and 
KjSO, crystallise out, adding to the mother- 
liquor a mixture of NHjAq, NH,HSAq, and 
(NH4)2C^04Aq, whereby all bases are ppd except 
the alkalis , after filtering, LijCO, is ppd from 
the warm solution by (NH4) CO, 

The process adopted in Schering’s manufac- 
tory at Berlin is described by Filsmger {D P J 
219, 183, 222, 321, 385) hinely ground and 
sifted lepidolite is mixed with cone H. SO4 m a 
warm brick trough to the consistence of a thin 
j paste, which is heated with slight stirring till it 
I forms into lumps , the lumps are calcined in a 
reverberatory furnace, and, while warm, are lixi 
, viated with water , the liquid is mixed with 
j enough K^S04 to convert all AljO, into alum, 
i which separates on boiling, the esidual Al^O, 

' being removed by milk of lime , the salts in the 
I filtrate are converted into chlorides by ppn with 
j BaCl2Aq, and the liquid is evaporated to dryness , 
digestion with absolute alcohol dissolves the 
chlorides of Li and Ca , after distilling off al 
i cohol, Ca IS ppd by (NH4)4C204Aq, the hquid is 
filtered, and a little NH4HSAq is added to ppt 
any Fe, &o , still present , the filtrate is boiled 
to remove NH4HS and evaporated to dryness in 
a silver dish , pure LiCl is thus obtained The 
LiCl may be convex ed mto Li,0O, by dissolving 
m water, adding NH,Aq and (NH4),C04, and 
washing the pp with alcohol of 60 p 0 

SchrOtter’s method is said to be one of the 
best {J w 98, 275) Lepidolite is melted, at 
full red heat, with frequent stirring , the molten 
mass is ladled out by an iron spoon into water , 



LITHIUM 


149 


when cold the solid is powdered and triturated 
with water , HClAq S G 1 2 is added little by 
little to the pasty mass , care must be taken 
that sufficient water is present to prevent the 
whole mass from solidifying , after standing for 
24 hours, with frequent stirring, the semi liquid 
substance is heated nearly to boiling, and a little 
more HClAq S G 1 2 is added , the total quan 
tity of HCl used should be c 2 parts to 1 part 
lepidolite , after a few hours most of the biOj 
has separated, a little of the filtered liquid 
should be so acid that no permanent pp is 
formed on addition o a few drops of NajCOaAq , 
a little HNOjAq is now added to completely oxi 
dise FeClj to I eCl, , the liquid is filtered from ' 
ppd SiOg (which separates as a powder), and , 
Fe^O,, AiPa, CaO, MgO, Ac , are ppd by careful 
addition of Na COgAq to the boiling liquid The 
alkaline filtrate is nearly free from all salts ex 
cept chlorides of the alkalis, it is evaporated 
until the small quantities of MgCOj, MnCO,, 
Ao , still present separate out, and Li^CO, is 
pptl from the filtrate by addition of NajCO, and 
evaporation 

Commercial LijCO, generally contains small 
quantities of salts of Mg, Ca, K, Na, <fcc , it 
may be purified by one of the foregoing methods 
For the other methods of preparing Li^CO, from 
lepidolite, Ac v Hugo Muller, J rr 68, 148 , 
Fuchs, / pr 6, 319 , Troost, A Ch 1;3] 61, 103 . 
Mallet, >4 101, 389, Lunglmayr, D P J 171, 
293 , Allen, J pr 87, 480 , Reichardt, D P J 
172, 447 , L Smith, A 169, 82 , Stolba, D P J 
198, 225 , L de Boisbaudran, Bl [2] 17, 561 A 
detailed criticism of various methods will be 
found in D P J 219, 183 , 222, 271 385 

Properties —A silver white metal , Nery soft, 
but harder than K or Na , when freshly cut, the 
surface appears yellowish , when melted and at 
once pressed between glass plates it forms a 
silver like mirror Li makes a grey streak on 
paper It ma> be drawn into wire, but shows 
verj little tenacity Li is the lightest known 
solid , S G c "lO , it swims on rook oil Melts 
at 18b° Is not acted on by dry O at its M P , 
heated in air toe 200° it burns with a very 
brilliant white flame May be vapourised in H at 
full red heat Li decomposes cold water without 
itself melting , it combines rapidly with Cl, Br, 
I, S, O, it burns when heated in dry CO^ Li 
reacts with most acids to form salts, cone 
HNOjAq oxidises it with great rapidity, the 
metal usually melts, and is sometimes ignited 
In dissolves m liquid NH,, and on evaporation 
of the NH, it IS left unchanged (Seeley, C 23, 
169) 

The atomic weight of Li has been deter 
mined (1) By convertingLiCl into AgCl (Arfved 
son, S 22, 93 , Mallet, Am S [2] 22, 349 , Troost, 
A Ch [3] 51, 108 , Stas, Nouv B 268) , (2) by 
determining 0 m Li,0 (Berzelius, P 17, 379) , 
(3) by ppg Li^SO^ by BaCl^ (Berzelius, P 17, 
379 , Heimann, P 15, 482 , Hagen, P 48, 361 , 
Diehl, A 121, 97), (4) by determining CO, in 
LijCO, (Hermann, P 15, 480 , Troost, A Ch [3] 
51 108 , Diehl, A 121, 93) , (6) by converting 
Li,CO, into Li,S 04 (Troost. A Ch [3] 61, 108) , 
(6) by converting LiCl into LiNO, (Stas, Nouv B 
274) ; (7) by determining S H o! Li (Eegnault, 
A Oh [3] 68, 11) 

Bamsay (0 J 55, 521) has endeavoured to 


determine the mol w of Li by measuring the 
lowering of vapour pressure of Hg produced by 
dissolving Li in Hg the results make it pro- 
bable that the mol w of Li is the same as the 
at w This result is based on the assumption 
that Van’t Hoff’s law holds good, viz , that equal 
volumes of dilute solutions contain equal num 
hers of molecules of the dissolved substances , it 
also presupposes that the molecular weight of 
liquid Hgis the same as the atomic weight 

As the V D of no Li compound has yet been 
determined, the valency of theatom Li in gaseous 
molecules is not certainly known, but from the 
close analogy between Li and the other alkali 
metals there can be little doubt that the atom of 
Li 18 monovalent in gaseous molecules 

Li 18 a strongly positive metal , it belongs to 
the group of alkali metals, none of which shows 
any tendency to enter mto the negative radicle 
of salts Li shows closer resemblances to the 
alkaline earths than are exhibited by any other 
metal of the alkalis , LiOH, LijCO,, and Li,P 04 
are much less soluble in water than the corre 
spending compounds of Na, K, Rb, and Cs , Li 
does not form an alum The position and ana- 
logies of Li are discussed in the article ALKAiiis, 
METALS OP THE, Vol 1 p 114 

Reactions and Combinations — 1 Li decom- 
poses cold water rapidly without itself melting 
Thomsen {Th 3, 227) gives the thermal data 
[Li, HO, Aq] = 48,970 (to form LiOHAq + H) — 

2 Ver\ rapidly oxidised bv cone nitrtc acid — 

3 Slowly acted on b\ cone sulphuric aetd^ 
rapidly dissolved by dilute H^SO^Aq, also by 
dilute hydrochloric acid (Matthiessen, X 94, 10) 

4 Bums when heated in dry carbon dioxide or 
sulphuretted hydrogen —5 At temperatures lower 
than its melting point Li acts on silica, alkaline 
silicates, iron, gold, siher, and platinum — 6 
Combines readily w ith sulphur, phosphorus, and 
the halogens 

Dttectwn~lA compounds give a red colour 
to a non luminous flame Examination by the 
spectroscope will detect 000009 mgrms Li 
piesent as LiCl (Bunsen) To detect Li in sih- 
cates, the powdered mineral is treated with 
HFAq, the liquid is poured off, and the residue 
18 evaporated with addition of a little HjSO,, 
the residue is extracted w ith absolute alcohol, and 
the liquid is evaporated to dryness , the residue 
18 again treated with absolute alcohol, and this 
solution is again evaporated, and the residue 
(j^mgm IS sufficient) la examined in the spec- 
troscope, if the mineral is non-siliceous, the 
treatment with HFAq may be omitted Li is 
estimated m the form of Li^SO* 

Lithium, antimonate of LiSbO, By adding 
LiCl to KSbOjAq (c/ Antimonates, vol i 
p 285) 

Lithium, borate of Li^B^O,, and hydrates 
with SHjO, GBLjO, and 10H,O , by adding Li,CO, 
to borio acid solution (Arfvedson, A Ch [2J 10, 
82 , Filsinger, Ar Fn [8] 8, 198 , cf Bobatbs, 
vol ^ p 629) 

Lithium, borofluonde of By double decom- 
position between Ba(BF 4 ) Aq and 4 ^ 04 Aq and 
evaporation at 40°, large deliquescent pnsms are 
ootamed, si sol water , these crystals are pro- 
bably L 1 BF 4 , but they have not been accurately 
ezamioed (Berzelius) 
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LitMam, bromide of LiBr H 1^ [Li,Br,Aq] 
-91,310 (Th 3, 227), [LiBr.Aq] - 11,860 (Bo- 
disko, J B 1889 [1] 7) S G 3 102 at 17® 
(Clarke, Am S [3] 13, 293) A white crystal- 
line, very dehquescent, mass Obtained by dis 
solving LijCO, in HBrAq and evaporating 
(Troost, A Ch [3] 61, 103) , or by ppg excess 
of CaBrjAq by KLjCO,, after 24 hours adding 
enough Li^COj to ppt all the Oa, filtering, and 
evaporating (^ein, A 128, 239) S 143 at 0°, 
196 at 34®, 222 at 69°, 244 at 82°, 270 at 103° 
(Kremers, P 103, 65) 

Lithium, chloride of LiOl S G 2 074 at 
8 9° (Schroder, P 106, 226), 1 998 at 0°, 1 616 
at M P (Quincke, A 138, 141) , S G fused 1 676 
(Wernicke, P 138, 141) HP [Li,Cl] = 93,810 , 
[Li,Cl,Aq] = 102,250 {Th 8, 227) SH 282 
(Begnault) 

Preparation — 1 By dissolving LijCO, m 
HOlAq and evaporating —2 By decomposing 
LijSO^Aq by BaCljAq, filtenng from BaSO^, and 
evaporating 

Properties — Crystallises from aqueous solu- 
tion m regular octahedra, very dehquescent, more 
so than CaClj, tastes hke NaCl, melts at dark red 
heat to a clear liquid, which gives off some Cl 
and becomes alkalme when heated for a long 
time m the air , the same change occurs to a 
slight extent when LiClAq is evaporated E 
sol alcohol, also in a mixture of ether and alco- 
hol in which KCl and NaCl are nearly insoluble 
Volatilised at white heat S 63 7 at 0°, 80 7 at 
20°, 104 2 at 65°, 116 at 80°, 129 at 96°, 139 at 
140°, 145 at 160° Gerlach {Fr 8, 279) gives 
the following — 


8 a LiaAq 

Pc LiOl 

SG LiClAq 

Pc LiOl 

1006 

1 

1148 

25 

1030 

6 

1 182 

30 

1058 

10 

1219 

35 

1086 

15 

1256 

40 

1117 

20 



B P of saturated LiClAq = 171° (Kremers, P 

103, 66) 





Reactions — 1 Heated in air for some time 
18 partially decomposed with evolution of Cl , 
residue is alkalme (Schulze, J pr [2] 21, 407) 
Evaporation of LiClAq is accompanied by slight 
decomposition — 2 Completely decomposed by 
heating in steam, with evolution of HCl , decom 
position IS rapid in presence of silica, but is 
prevented by admixture of NH^Cl (Kunheim, J 
1861 149) 

Combinations — 1 With water to form two 
hydrates (1) LiCl 2H2O , obtained as quadratic 
crystals by evaporating LiClAq under 10° Dried 
between paper, the crystals become opaque and 
powdery , when warmed, melts in water of crys- 
tallisation, then solidifies, and then the dry 
LiCl melts again at red heat, (2) by evapo- 
ratmg a solution of LiCl in aqueous alcohol, 
Bammelsberg obtained the monohydrate 
LiOl HjO (P 66, 79) — 2 With alcohol to form 
LiCl 2C2HaO, and with methylic alcohol to form 
2Li01 8CH4O , obtained by evaporating solut on 
of LiOl in the respective alcohols (Simon, J pr 
[2] 20, 371) -r With platinic chloride, to form 
L^PtClabHjO, orange-red salt, sol in water^ 
alcohol, andether-aloohol 

Lithium, ehromate and dichromate of, v. 
TOl u pp 166, 167 


Lithium, fluoride of LiF Small crystal- 
line tablets , by dissolving excess of LijCO, in 
HFAq, filtering, and evaporating Slightly sol 
in water, melts at red heat (Berzelius, A 1, 
17) S G 2 296 at 21 6° (Clarke, Am S [8J 
13, 292) By solution of LiF in HFAq and eva- 
oration, crystals 01 LiF HF are obtained , when 
eated LiF and HF ar j formed Fluckiger (A 
87, 261) describes the louble salt 2LiF,SbF, 
LiF combmes with SiF, to form the silico- 
fiuoride Li2SiFg {v Lithium, silicopluokide 
OP, p 161) 

Lithium, haloid compounds of Lithium 
combines directly with the halogens , the haloid 
compounds, LiX, are generally prepared by dis 
solving LijCO, in *he respective acids and eva 
poratmg As the V D of none of the compounds 
has been determined, their molecular weights 
are not known with certainty, but from the 
close similarities between compounds of Li, K 
Na, and Cs there can be little doubt that the 
formula LiX (X = F, Cl, Br, I) expresses the 
composition of the molecules of the haloid 
conmounds of Li 

Lithium, hydrosulphide of ?LiSH Ob 
tamed by reducing Li 8O4 by C, and passing 
H^S into a solution of the product Only known 
in solution (Berzelius, P 6, 439) Thomsen 
gives HF [ui, S, H, Aq] = Cfi,120 {Th 3, 227) 

Lithium, hydroxide of LiOH Obtained by 
boiling Li^COj with CaOAq in a silver dish (Pt 
cannot be used as it is acted on by LiOH), hi 
tering, evaporating, and heating to 100° , better 
by ppg Li^SO^Aq by an equivalent quantity of 
BaOAq, filtering, evaporating, and heating to 
100° Also obtained by dissolving Li^O {q v ) 
in H3O and evaporating Thomsen {Th 3, 
227) gives H F [Li, O, H, Aq] = 117,440 , and 
heats of neutralisation [2LiOHAq, H*SO*Aq] 
= 31,290 , [2LiOHAq, H^Cl*Aq] - 27,700 Beke 
toff {Bl 41, 312) gives pLi-KO, Aq] = 13,000 (to 
form LiOHAq) 

A white crystalline mass which melts when 
heated, without decomposition, sol in water, 
but less so than KOH or NaOH, msol in ether 
alcohol Gmehn obtained small crystals of 
LiOH by evaporating a solution iniacuo, ac 
cording to Muretow {B 6, 331) the crystals 
are a hydrate of lithium hydroxide, 
LiOHH.O {cf Dittmar, S G I 1, 730) 

Lithium, iodide of Lil Obtained by satu 
rating HIAq, containing a little HjPO^, with 
LijCOj, warming the ppd Li^PO^ with Bal^ and a 
trace of H^SO^, faltering, adding enough Li^COj to 
decompose excess of Balj present, filtering again, 
evaporating, crystallising, and drying by pres 
sure between filter paper (Liebig, A 121, 222) 
Liebig {Ic) also recommends to neutralise half 
of an HI solution containing a little H^PO^ by 
BaO or CaO, to add the other half of the acid, 
neutrahse by Li^CO,, filter from Ba or Ca phos 
phate and evaporate The crystals are gene 
rally yellowish from a little separated I , this is 
removed by quickly pressing between falter 
paper Lil forms small, colourless, deliquescent 
crystals S G 3 485 at 23° (Clarke, Am 8 f3] 
18, 293) H F [Li, I, Aq] - 76,100 {Th 3, 227) 
S 161 at 0°, 164 at 19°, 179 at 40°, 200 at 69°. 
268 at 76°, 436 at 80°, 476 at 99°, 688 at 120° 
(Kremers, P 103, 66) By evaporating a solu 
tion of LijOO, m HIAq over H2SO4, Bam 
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melaberg obtained the hydrate 
(P 66, 79) 

Lithium, oxide of Lip Obtained by burn 
mg small quantities of Li, in a small iron vessel, 
in dry O at 200°, cooling in 0, and heatmg in 
the air to decompose Li peroxide (Troost, A Ch 
[8] 61, 103) Also prepared by heatmg LipO, 
with C m a Pt crucible , and ‘by heating LiNO, 
to redness m a Ag disli^ best mixed with Ou 
turnings (H Muller, J jprf 58, 148) 

A white crystalline solid ,80-2 102 at 15° 
(Brauner a Watts, P M [5] 11, 60) Not de 
composed by heating^ with C or Fe Does no^ 
act on Pt at high temperatures , corrosion of the 
Pt vessel in the preparation of Li^O indicates 
the presence of Kbp or Cs 0 Beacts with Cl, 

S, and P Heated m O, Lijd is superficially 
changed to peroxide Thomsen gives [Lij,0,Aq] j 
« 166,6“^ {Th 3, 227) , and Beketofif (Bl 41. j 
312) gives [Li^O,Aq] = 13,000 , hence [Li2,0] i 
« 163,520 

Lithium peroxide is said to be formed by 
heating Lip, or LipO„ for some time m air or 
O, but to bo decomposed at a little above the 
temperature of formation 

Lithium, phosphide of According to Troost 
{A Ch [3] 61, 103) Li and P combine, when 
heated together, to foim a brown substance 
which 18 decomposed by water witj^ evolution 
of inflammable P hydride 

Lithium, Bihcofluoride of LipiF,2Hp 
Transparent monoclinic crystals , obtained by 
adding H^SiF^Aq to Li acetate or carbonate 
evaporating, treating the lesidue with water, 
filtering, and crystallising (btolba, J pr 91,45b) 

8 52 b at ordinary temperature , sol alcohol, 
insol ether 8 G 2 33 Dehj drated at 100° , 
melts at a higher temperature with evolution of 
bil, 

Lithium, salts of Compounds produced by 
replacing II of acids by Li The Li salts belong 
to one senes Li^\ where X = 2C1, 2NO, SO,, CO,, 
fPO^, t&c , they are generally obtained by dis ' 
solving LijCOj m the different acids , some are 
prepaied by double decomposition from LiCl ' 
or Li^SO, Most of the salts of Li are sol in ’ 
water, but LijPO, and LipO, are considerably i 
less sol than the corresponding salts of the , 
otlur alkali metals, LiOH is also less soluble I 
than the other alkalis (c/ Alkalis, metals oi thf, | 
vol 1 p 114) Few, if any, basic salts of Li are | 
known The chief Li salts are the following (v Car ] 
BONATEs, Nitrates, Solphati s, dec ) Antimonate^ 
arsenaUf berates ^ bromate^ carbonate^ chloratCy 
chromates y dithvonate, hypochloritcy hypophos 
pnite, lodatCy nitrate and ite, perchloratCy perio 
datCy phosphates, selenate and ites, silicates^uU 
phates and ite, tellurate and ite, thw-arsenate 

Lithium, sulphide of Li^S Li and 3 
combine when heated together, the solution m 
water is yellow from presence of polysulphides 
LlP is obtained by reducing LijSO, by an 
equivalent quantity of C at full red heat , excess 
of C makes the product pyrophono (Berzelius, 
P 6, 439) Naudin a Mwtholon (C B 83, 68) 
say that L158 may be prepared by the long- 
continued passage of H^S through LipO, bus 
pended in water Li^B is easily sol water and 
alcohol (Lia, S, Aq] « 116,260 {Th 8, 227) 

Lithium polysulphides are said to be 
obtained by melting LiOH with 8 (Vauquehn, 


A Ch 7, 2^) , they closely resemble the poly 
sulphides of the other alkali metals 

Lithium, sulphydrate of, v Lithium, hy 
DBOSULPHIDB OF, p 160 M M P M 

LITHO-BILIC ACID [199°] Oc- 

curs, together with lithofeUic acid, in Onental 
bezoar, and is prepared by decomposing the 
barium salt with hydrochfonc acid and re- 
crystallisation from alcohol Long pale-yeUow 
needles, msol water, v sol alcohol, m sol 
ether Its alcoholic solution is dextrorotatory 
It resembles hthofellic and the bihary acids 
in its behaviour with Pettenkofer’s reaction and 
its distillation products (Boster, O 9, 462 , 
Grattarola, J 1880, 831) — BaA'jfiaq Ppd by 
adding BaCl, to a warm aqueous solution of 
crude sodium hthofellate, usually a yellowish 
semi transparent resin , was obtained on one 
occasion in minute monoclmio crystals 

LITHOFELLIC ACID [205°] 8 

(alcohol) 3 4 at 20° , 15 at 78° 8 (ether) 226 

at 20° (G6bel) [o]d « 13 8 at 9 6° (independent 
I of concentration) Forms the chief constituent 
I of some kinds of Oriental bezoars (Gobel, A 39, 

I 237 , Ettling, A 39, 242 , Wohler. A 41, 160 , 

I Heumann, A 41, 303 , Malaguti a Sarzeau, 
C R 15, 518) The finely powdered bezoars are 
extracted w ith boiling alcohol, and the solution 
evaporated The crude acid then deposited is 
converted into sodium salt, and then into the B^ 
salt On recrystalhsing, barium hthobilate re- 
mains undissolved, and the solution of barium 
hthofellate is then decomposed by HCl (Boster, 

0 9, 364) Minute hexagonal crystals (con 
taming aq) (Hoppe Seyler, Vitchow^s Arch, 26, 
628 , Grattarola, J 1880, 831) Insol water 
Dextrorotatory Its salts are also dextro 
rotatory, somewhat bitter m taste On distilla- 
tion it gives off aromatic fumes 

Rtoctions — 1 When heated with sugar and 
H^S04 it gives a crimson colour (Pettenkofer’a 
reaction) (Strecker, -4 67,53) —2 Boiling HClAq 
resinifies it — 3 Hot nitric acul gives a yellow 
acid, C2 oH„,(NO^)Pj, which may ^ crystalhsed 
from HO Ac 

Salts —The sodium salt forms a pale- 
yellow gummy mass, exceedingly sol water and 
alcohol [a]„ = + 18 16 at 14 5° — BaA'^ lOaq 
large prisms, sol boiling water and alcohol 
[o]d = + 19 7 at 16° — AgA' flocculent pp 
LITHOSPEEMDM ERTTHBORHIZOH (M 
Euhara, C J 35, 22) The Japanese prepare a 
dye called Shikon or Tokio purple from the root 
of this plant The colouring matter may be ex 
traded by exhausting successively with water 
and alcohol Lead subacetate is added to the 
latter extract, and the purple pp washed and 
decomposed by aqueous HjS The dye is ex 
tracted from the dried pp by means of alcohol It 
18 resinous with green lustre Its composition 
may be represented by C^oHj^Ojo Its alcoholic 
solution is purple, and shows an absorption 
spectrum similar to that of alkanet Alkalis 
turn the solution blue , acids turn it red Baryta 
gives a purple pp C .oH^gBaOj^ The dye is readily 
oxidised to a brown scaly substance, 

Bromine forms a product of substitution, 
C^H^BrjO,,) With PCl^ it forms IP black resin- 
CVS body, C,aH„C1^0|<, 

LITHTOIC ACID C,,H,^0, (?) [206°]. 

1 Occurs as magnesium salt m some urinary 
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calcah of oxen (Boster, A 165, 10^) Slender, 
silky needles M sol boiling water and alcohol — 
MgAj minute monoclinio prisms , m sol 
boiling water, v si sol cold water, msoluble in 
alcohol 

LITHIJS Obtamed chiefly from various 
species of Roccella, FanoZana, and Lecanora^ 
the same hchens iJiat yield archil The blue 
colouring matter appears to be developed by 
fermentation after the mass has been treated 
with alkahne carbonate (G6hB, Eev Scient 6, 
50, J Ph 24, 277) 

When 2 pts of Boccella hnctoria and 1 pt 
of K2OO3 are repeatedly moistened with a solu 
tion of ammomum carbonate, the mass acquires 
a fine blue colour in forty days The mass is 
then mixed with chalk and gypsum 

According to Kane {T 1840, 298), litmus 
contains azolitmin, spaniolitmin, erythrolein, 
and erythrolitmin Azolitmin is a reddish 
brown amorphous powder, which dissolves in 
ammonia with blue colour, and forms blue and 
violet lakes Spaniolitmin was not isolated by 
Kane, but appeared to be light red According 
to Kane, erythrolem is a red viscid mass, form 
mg a purple solution in ammonia, while ery 
throhtmin forms deep red crystalline grains, 
forming a purple solution m ammoma The 
method employed by Kane to isolate these sub 
stances is as follows Litmus is exhausted with 
boiling water, the residue is acidified by HCl, 
again washed, and then boiled with alcohol 
The alcohohc solution is evaporated to dryness, 
and the residue extracted with ether, which 
leaves erythrolitmin undissolved The ether 
leaves erythrolein on evaporation The reddish 
brown powder left after boiling with alcohol is 
impure azolitmin 

De Luynes {G R 69, 49), by heating orcein 
with aqueous NH, and NajCOs at 70°, obtained 
a blue substance, which he regarded as the blue 
colounng matter of litmus 

According to Wartha {B 9, 217), cold alcohol 
extracts from htmus a red substance, which is 
not affected by acids, and the residue yields to 
water the blue colouring matter If the aqueous 
extract be evaporated, and the residue treated 
with absolute alcohol and some HOAc, a scarlet 
dye, turned purple by NH,, is extracted, while 
the residue is the pure litmus blue, left as a 
brown powder 

A blue ethereal extract of litmus shows an 
absorption-band at D , a red ethereal extract 
shows an absorption-band extending to E (Vogel) 

An aqueous solution of litmus, kept in a 
closed vessel, gradually becomes decolourised 
This IS due to the action of a micrococcus, 
which reduces the colouring matter to a leuco- 
denvative, which is readily re oxidised by air 
(Dubois, Bl [2] 49, 963 , cf Bellamy, / Ph [6] 
18, 438) 

According to F6rster {Fr 28, 428), htmus is 
best purified by exhausting with alcohol in the 
cold, digesting with water, filtering, and evapo- 
ratmg The residue is dissolved in water, filtered, 
and ppd by a mixture of alcohol and HOAc 
The pp IB ^ crashed with alcohol, and the sola- 
tion, ppn , ahd washing repeated as long as any 
red^sh-violet substance is removed thereby 
The pp IB then dried, dissolved m water, the 
LolutiOD filtered and ppd by feebly ammoniacal 


alcohol The pp is finally washed with alcohol 
and dried 

LIVEB or SULPHUE A name formerly 
applied to a mixture of the polysulphides of 
potassium, obtained by heating together K^COj 
and S in a closed vessel {v Potassium, sulphides 
op) • 

LIXIVIATION T]^,e application of water to 
solid mixtures, for the purpose of extracting the 
soluble parts * 

LOBAEIC ACID C,7H|603 A resmoid acid 
pbtained by extracting the Jichen Lobar m admta 
with ether (Knop, G C 1872, 172) Warty 
masses, made up of thin plates Insol water 
and baryta water In aqueous or alcoholic NHj 
it forms colourless solutions, which turn rose- 
red on exposure to air KOHAq forms a yellow 
solution, turning brown on evaporation*, 

LOBELINE An alkaloid existing in Lobelia 
inflata (Bastick a Procter, Ph 10, 270, 450) 
Obtainea by extracting the leaves with dilute 
acetic acid, and ppg with magnesia Thick, 
oily mass, decomposed by heat V sol water, 
alcohol, and ether Narcotic Forms crystal 
line salts with HCl, HNO,, H2SO4, and oxalic 
acid Its solutions are ppd by tannin 

Lobelia nicotiancBfolia contains also a second 
alkaloid, (ii,ssolved by CHCl, from solutions 
made alkaline by NH3 It resembles lobeline m 
physiological action, and, like it, exhibits no 
characteristic colour reactions (Dragendorff a 
von Rosen, G G 1886, 873) 

LOGANIN [215°] A glucoside 

found by Dunstan and Short {Ph [3] 14, 1025) 
in the pulp in which the seeds of Strychncs nu'O 
votmca are embedded Extracted by alcohol 
chloroform, and recrystallised from alcohol 
Pnsms V sol water and alcohol, loss sol 
ether, CHCI3, and benzene The aqueous solu 
tion is not ppd by reagents for alkaloids, nor by 
lead acetate or AgNO, Not coloured by FeCl3, 
HNO„ or H3SO4 and K^Cr^O, Cone H^SO, 
gives a red colour on warming, changing to 
purple Loganin does not reduce Fehling’s 
solution Boiling dilute H2SO4 splits it up into 
glucose and loganetin Loganetin is sol water 
and alcohol, less sol ether and CHClg It also 
gives a purple with H2SO4 

LOKAONIC ACID O43H43O3, (K ) or 
(C a G ) Lokain The colouring matter of 
Chinese green, obtained from the berries of the 
buckthorn {Rhamnus utilis), contains lokaomc 
acid (Kayser, B 18, 3417 , cf Cloez** a Guignet, 
J 1872, 1068) Lokao, the commercial article, 
consists of calcium and aluminium lokaonates 
It ts decomposed by boilmg with ammonium 
carbonate, and on adding alcohol to the filtrate 
ammonium lokaonate is ppd This is de- 
composed by oxalic acid Lokaomc acid is a 
deep blue or bluish black mass, which exhibits 
metallic lustre when rubbed It is insol water, 
alcohol, ether, and chloroform In aqueous 
alkalis it forms a blue solution, changed to red 
by mild reducing agents, such as H^S Boiling 
dilute H2SO4 splits it up into a sugar, lokaose, 
and lokanic acid 

Salts — NH4HA" (at 100°) deep blue pp, 
with bronze lustre when dry , sol water, insol 
alcohol — (NH4)2A'' similar to the preceding. 
Begins to lose NH, at 40° — TLJi!' dark blue 
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powder — BaA" (at 100 °) deep blue powder, 
insol water — PbA" (at 100 ^^) blue black pp 
Lokanio acid (K ) or C,hH„0,<, 

(C a G) LokaStin Obtained by boiling 
lokaonic acid with dilute H^SO^, dissolving the 
pp in NH,Aq, and ppg with oxalic acid Violet 
black crystalline powder, which exhibits a bronze 
lustre when rubbed Ijisol water, alcohol, 
ether, and chloroform ^Ikalis form a violet 
solution At 120 ° it becomes C3,,Hsj02o Cone 
H^SO, dissolves it in the cold, and on adding 
water a reddish brown powder, CjaH^^Oia, is ppd 
This dissolves in NH|fi.q, and the solution gives,* | 
with BaClj, a reddish brown pp , BaC,gEi24^i« ! 
Lokanio acid is decomposed by boiling cone 
KOHAq into phloroglucm an^ delokanic acid 
Hot dilute nitric acid forms nitro phloroglucm 
Salts (diied at 100°) bluish 

black pijFwder, sol water insol alcohol Dyes 
cotton, silk, and wool deep violet without moi 
dant Mixed with NajS^O, it dyes cotton a per 
manent sky blue (C a G ) — BaA" (dried at 
100°) blue black powder, insol water and alco 
hoi PbA" deep blue powder, insol water and 
alcohol 

Delokanic acid Formed as above 

Brown powder, insol water, sol alcohol Its 
solution in alkalis is cherry red It reduces 
Pehlmg’s solution with diOiculty in Hie cold 
Lokaose A sugar formed by hydro 

Ijsis of lokaonic acid It redacts chloride of 
gold and Fehling’s solution in the cold It re 
duces half as much CuO as glucose 
LOPHIlTEv ^ol 1 p 474 
LOTUEIKE [2d4°] Occurs to the extent 
of 24 p c , together with 02 p c of collotunne 
and Ob pc of loturidme, in lotur bark from 
Symploco<i racemosa^ growing in India (Hesse, 
B 11, lo42) The alkaloids are extracted from 
the bark by hot alcohol, and are con\crted into 
acetates Lotunne and collotunne are ppd from j 
the neutral solution by potassium sulphocyanide, 
leaving loturidme in solution The crystalline 
pp IS decomposed by NajCO,, and the alkaloids 
are extracted with ether and recrvbtallised from 
alcohol The elll orescent crystals of loturme 
are sepaiated mechanically from the non efflor 
escent crystals of collotunne 

Properties — Long prisms May be sublimed 
Insol water, sol alcohol, acetone, ether, and 
chloroform Its acid solutions exhibit violet 
fluorescence It gives no colour with FeCl,, cone 
H SO4, HNO„ or bleaching powder followed by 
ammonia Its hydrochloride forms white 
piisms The hydrochloride, nitrate, and 
chromate cr> stallise m needles The p 1 a 1 1 n o- 
chloride is a yellow pp 

Collotunne Long prisms , may be sublimed 
Its solutions m aqueous HCl and H2SO4 fluoresce 
violet Its auroohloride is a yellow amor 
phous pp 

Lotundine Exti acted from the filtrate from 
the ppd sulphocyanides of loturme and col 
Ic^urme by adding NH, and shaking with ether 
Yellowish brown amorpholis mass Forms amor- 
phous salts Its solutions m dilute mineral acids 
fluoresce violet 

LOXOPTEEYGINE 0 A [81°] Occurs, 
together with another alkaloid and tannin, m red 


the alcoholv solution being evaporated, the 
residue treated with aqueous NaOH and the 
alkaloids extracted with ether The acetic acid 
solution of the alkaloids is mixed with potassium 
sulphocyam de, which ppts one alkaloid and leaves 
the loxopterygme in solution, whence it is ppd 
by ammonia White amorphous mass, si sol 
cold water, v sol alcohol, ether, chloroform, and 
benzene Its solutions exhibit alkahne reaction 
lastes intensely bitter Cone HjSO^ and alictle 
KjCrjO, gives a violet colour 

LUPANINE C,jH 2|N O Occurs m the seeds 
of the blue \\x^\rie\LupiYim angustifolitis)^ from 
which it is extracted by alcohol containmg HCl 
i (Hagen, A 230, 370) Viscid yellow liquid with 
green fluorescence, characteristic smell, and very 
I bitter taste SI sol water, but separates on 
I warming , m sol cold alcohol, v sol ether and 
! chloroform Not volatile with steam Strongly 
alkaline, fuming with HCl 
' Salts — B'HC12aq [127°] M sol water 
' and alcohol, insol ether The base is set free 
from this salt by KOH but not by NH, — 
B'HI l^aq yellow crystals (from hot water), sol. 

' CS , insol alcohol and ether — B'HCyS ^aq pale 
yellow crystals , v sol hot alcohol, si sol water, 
insol ether — B'H PtCl^ ^ — B'HAuCl^ splen 

did yellow needles, si sol ether, insol water and 
alcohol 

Methylo lodideB'^klel [215°] Crystals, 
si sol water, insol alcohol and ether The 
methylo hydroxide is formed by treatment with 
AgP but not with KOH 

Methylo chloride B'MeC12aq [128°] 
Extremely deliquescent crystals, insol ether — 
B'MeHPtClgaq red crystals, insol ether, si sol 
alcohol — B MeAuCl, 3AUCI3 lemon yellow 
needles 

IiUPETIDINE V Di methxl pyridine hbxi.- 

HYDRIDE 

LUPINIDINE V Lupimne 

LDPININ Cj^HjjOjs Lupiniin A gluooside 
m the buds of the yellow lupme {Lupinus luteus) 
Extracted by 60 p c alcohol (Schulze a Barbieri, 
B 11, 2200) Slender yellowish white needles 
(containing 7aq) SI sol water and alcohol 
Alkalis form a deep yellow solution Its am 
moniacal solution gn es a lemon yellow pp with 
lead acetate Boiling with water or dilute acids 
splits it up into glucose and lupigenin 

Lupigenin C, Hj^Oa Formed as above 
Minute yellow needles, insol water, si sol alco 
hoi Forms a deep yellow solution m aqueous 
NH, - NH^A'aq lenion yellow powder 
I LUPININE CjjH^oN^Oj [68°] (256°) An 

I alkaloid in the seeds of the yellow lupme {Lu~ 

I pinus luteus) y and extracted by alcohol contain- 
mg HCl The extract is evaporated to a syrup, 
treated with KOH, and shaken with light petro- 
leum The petroleum is shaken with aqueous 
I HCl, the solution treated with KOH, and the 
alkaloid extracted by ether, from which it is re 
crystallised (Baumert, L V 27, 15 , cf Beyer, 
L F 14, 161 , V also lupimdine, infra) 

properties — Trimetric crystals , may be dis 
tilled m a current of hydrogen Tastes bitter 
I V sol cold water and alcohol, jgps sol hot 
' water, v sol benzene, chloroform, and CS^ 
i Strong base , liberating NH* from its salts and 


Quebraoho bark from Loxopterygium Lorentzii 1 fummg with HCl In its solutions tannin gives 
(Hesse, A 211, 274) Extracted by alcohol, | a flocculent pp , phospho-molybdic and phos- 
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photungBtio acids give yellow pps / iodine gives 
a dirty brownish red pp 

EeacUons — 1 HI gives 
2 With fuming HCl at 200° it forms anhydro 
lupmine CjjHjgNjO and hnally di-anhydro lupin- 
ine CojHsaNj (Baumert, A 214, 366) —3 P 2 O 5 
heated with the hydrochloride at 180° forms 
oxylupinine, which with platimo chloride 
forms C,,H^oN 20 ^H 2 PtClj, crystallising in yellow 
plates If the mother liquor be heated with 
P 2 O 5 to a higher temperature anhydro lupinme 
IS formed (Baumert, A 214, 360) — 4 Sodium 
dissolves in fused lupmine, but the product is 
decomposed by water into NaOH and lupmine 
(Baumert, B 15, 631) 

Salts — B"H 2 Cl 2 large tnmetric crystals — 
B" 2 HN 05 crystals, v e sol water and alco 
hoi — B'H^SO^ deliquescent prisms — 
B"(HAuCl 4)2 needles, v si sol water — 
B^HaPtClOaq crystals, sol water 

Acetyl derivative C ,H,8AcoN202 Ob 
tamed by heating lupmine with AcCl or with 
AcjO and NaOAc (Baumert, A 224, 313) Oil — 
B^H^PtClj orange trimetnc plates 

Methylo-iodide B"Me 2 l 2 white hexa 
gonal plates, si sol alcohol (Baumert, B 14, 
1221) 

Methylo-chloride B^MejC^ pearly 
plates — B'^Me^PtClflaq orange red needles — 
B^Me^AUjClg yellow pp 

E thy lo -iodide B"Et 2 l 2 hexagonal plates 
(Baumert, B 14, 1321) Decomposed by Ag O, 
but not by KOH From it may be obtained 
B"Et ^PtCl^aq and B"(EtAuCl ,)2 [70°] 

Anhydro-lupinine Formed by 

heating lupmine with fuming HCl at 160°-200° 
(Liebscher, B 14, 1880) Liquid which cannot 
be distilled Oxidised by air Smells like co- 
nine Forms crystalhne salts — B"H 2 PtClj red 
tables, V sol water 

Di>anhydro-lupinme C 2 ,Hg,N 2 (220°) From 
lupmine and cone HClAq at 200° (Liebscher a 
Baumert, A 214, 371) Oil Beadily oxidised 
by air — B^H^PtClj dark red crystals , v sol 
warm water 

Lupinidine CgHj^N 

Preparation — Lupine seeds are extracted 
with dilute alcohol acidified with H 2 SO 4 , and, 
after as much fat as possible has been removed, 
the sulphate solution is evaporated to a syrup 
and the residue tnturated with absolute alcohol, 
when it solidifies to a mass of crystalline plates 
This mass is again triturated with absolute al- 
cohol, when a white crystalline meal of acid 
lupmidme sulphate separates The mother 
liquors are treated agam in the same manner, 
until the residue, on tnturation with alcohol, 
either remains liquid or at least redissolves on 
washing with absolute alcohol , in this case it 
consists for the most part of lupinme sulphate 
The mother liquors containing the lupinme sul- 
phate are freed from alcohol, dissolved in water, 
and ppd by BaClj The filtrate now contains 
chiefly lupinme chloride, from which any lupm- 
idme salt present can be ppd as platmo chi :>ride 
(G Baumert, A 225, 365) Lupmidme is ob- 
tamed by decomposing the acid sulphate by one 
of the stronger bases, shakmg with ether, and 
distilling m a current of hydrogen The fact 
that this alkaloid distils over in a stream of 
hydrogen, between the wide limits of 250°- 320°, 


IS exph||iie on the assumption that the lupm- 
idme gofK>m the seeds of the yellow lupine is a 
mixture w crystalhsable hydrate (see below) and 
a liqmd anhydride The formula CgH^N is cal- 
culated from analyses of its salts 

Properties — Thick yellow oil of intensely 
bitter taste and disagreeable hemlock like smell, 
but this smell is probably due to a decomposi- 
tion product Strong base Very easily oxidis- 
able by the air when m contact with acids or 
with KOHAq, but not with NHjAq Gives no 
acetyl derivative or ethylo iodide (Baumert, A 
225, 365) Lupidme is a feeble poison, acting 
on frogs like curare (Robert, A 227, 219) 

Salts — B'HCl yellow deliquescent crystals 
— B'HI^aq rather large crystals resembling 
alum, V sol hot water, m sol alcohol — B' 2 HI(?) 
Formed by heating lupmidme with EtI Thuf 
lupmidme resembles berberme m giving a hydro 
iodide when heated with EtI (Baumert, A 227, 
207) — B'HjSO, mmute crystals, v e sol water, 
V si sol alcohol — B'^HoPtClg 2aq trimetnc 
crystals, a b c= 885 1 1 171 (Luedecke, Z K 12, 
297), si sol water, m sol HClAq, v sol dilute 
alcohol (Baumert, A 225, 365) 

Hydrate CgHi^Naq? The liquid and crys 
tallme portions of the lupine alkaloid are to be 
considered as modifications of the same base 
(the hydra e bemg crystalline), since both yield 
the same double salt with PtCl, The existence 
of a hydrate, stable only m the cold, may also 
explain why cold aqueous solutions of lupinidine, 
lupinme, and coniine become milky on heating 
A further proof of the correctness of this view is 
that the yellow oil only (probably the pure anhy 
dride Cgllj^N) was got on treating the lupmidme 
with P 2 O 5 (Baumeit) 

Lupinme A crystalline alkaloid, called by 
this name, was obtained by Bettelli {O 11, 240) 
by extracting white lupine {Lupinus albus) with 
alcohol It forms white needles, v sol water 
An alcoholic extract of the plant has been used 
with some success m cases of intermittent mala 
rial fever Solutions of the alkaloid give white pps 
with tannin, HgCl , and AgNO^, in the last case 
reduction soon takes place Platmic and gold 
chlorides and picric acid give canary yellow pps 
HIAq containing iodine gives a red amorphous 
pp It does not reduce hehling’a solution Boil 
mg KOH gives off ammonia 

Lupinme A liquid alkaloid, also called 
lupmine, was obtained by Campani [O 11, 237) 
from the white lupine It boiled between 210° 
and 218° and was poisonous 

The young shoots of the yellow lupine contain 
an alkaloid called Aroinine [q v ) The danger 
to sheep from eating lupines appears to be due 
to another substance ' icteiogen,’ perhaps pro 
duced by a parasite growing on the lupines 
(Baumert, Ar Ph [3] 24, 49 , Robert a Lieb 
Bcher, J 1886, 1696 , Kilhn, ibid ) 

LUPULIK The yellow granular aromatic 
powder situate at the base of the cones of the 
hop and forming from 8 to 18 p c of the 
cones It contains hop oil, a resin, a nitro 
genous substance, a gummy substance, and 
a bitter principle Lermer {D P J 179, 
54) extracted the bitter principle by ether, 
shook the ether with aqueous KOH, ppd by 
CUSO 4 , decomposed the copper compound with 
H,S, and recrystallised from ether He desenbes 
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the * Inpalin ’ so obtained as largo prisms, 
insol water, v sol alcohol, ether, aH chloro- 
form The alcoholic solution, diluted with water, 
had a bitter taste and acid reaction Lermer 
also obtained a compound [110^] which likewise 
formed a copper salt Lupulic acid, as described 
by Bungener, appears to be ^jermer’s lupuhn 
Issleib {Ar Ph [3] 16, M5) found a ‘pseudo 
glucoside ’ C^H4aO,o which he extracted by cold 
water The extract was treated with animal 
charcoal, the charcoal dried and exhausted with 
90 p c alcohol, and the yellow solution partially^ 
evaporated A brown resin is deposited 

while a bitter uncrystallisable substance remains 
in solution From the aqueous solution of this 
bitter substance ether extract** only the bitter 
principle (which amounts to 004 of the hops) 
and leaves in the water a tasteless 

product of the oxidation of oil of hops C,oH,80 
The bitter principle, according to Issleib, forms 
a yellow solution in alkalis, and is split up by 
boiling dilute H2SO4 into lupuliretin CgH,,04 and 
lupulic acid C40H8 0„ This lupulic acid forms a 
crystalline barium salt BaC4gH9oO„ 6aq Accord- 
ing to Bissell {Ph [3] 8, 508) lupuhn does not con 
tain all the active principle of the hop The bitter 
principle may usually, but not always, be ppd 
from an infusion of hops by lead acetate (Allen 
An 13, 43) According to Hayduck C 1887, 
694), when hops are exhausted with ether, and 
after evaporating the ether, the residue is treated 
with alcohol, a white wax is left behind The 
alcoholic solution gives a yellow pp with lead 
acetate, and the filtrate contains two resins, one 
soluble, and the other insoluble, in light petro 
leum 

Lupulic acid C ^0^, [93°] 

Preparation — By extracting hop flour with 
light petroleum spirit, distilling off the solvent, 
cooling, filtering off the black liquid from the 
crystals formed, and recry stallising the crude 
acid from alcohol and petroleum spirit 

Properties — Colourless prismatic crystals, 
rapidly alteied by exposure to the air V sol 
alcohol, ether, benzene, CHCl,, CS , and the 
ethereal oil of the hop, sol petroleum spirit, 
insol water Easily reduces ammoniacal AgNO, 
Exposed to the air is transformed into a yellowish 
resin This product of oxidation is si sol water, 
to which it imparts an intense bitter taste, and 
this resin is the bitter principle of the hop — 
CuA' A crystalline powdei (Bungener, Bl [2] 
45, 487) 

LUPULINE V Hopfinf 

LUTEIC ACID C,oH,oO,2 (?) [274®] S 

009 in the cold , 03 at 100® S (alcohol) 4 2 
in the cold S (ether) 37 A yellow colouring 
matter prepared from the flowers of Euphorbia 
Cypanssias (Hohn, Ar Ph [2] 140, 218) The 
fresh flowers are exhausted with alcohol of 
60 p c , the greater part of the alcohol distilled 
off, and the residual liquid filtered and ppd with 
basic lead acetate The pp is suspended m 
water, decomposed by H^, and filtered The 
filtrate is evaporated over K^SOg, and the yel 
lowish crusts that separate are recrystallised 
from ether-alcohol, and then from hot water 
containing 4 po of alcohol Slender yellow 
needles Has no smell and a bitter taste Sub 
bmes at 220® Its solutions exhibit acid reac- 
tion Lnteln somewhat resembles luteoUn and, 


like the latcer, gives protooatechuio acid by 
potash fusion It dissolves in caustic and car- 
bonated alkabs forming yellow solutions It 
reduces AgNO, mercurous mtrate, and Fehlmg’s 
solution on heating FeCl, gives a green colour, 
changing to reddish brown on further addition 
of FeCl, Cone H2SO4 dissolves luteic acid, 
but water reppts it unaltered Boiling dilute 
512804 does not attack it 

LDTEXN This name is given by Thudi 
chum (Pr 17, 263) to the yellow substance ob 
tamed by Piccoli and Lieben {Z 1868, 646) 
from the ovary of the cow, and called by them 
‘ haemolutein ’ (c/ Holm, Z 1867, 779) It occurs 
also m the human ovary The same or a similar 
substance occurs in butter, yolk of egg, serum 
of blood, in some diseased swellings, in carrots, 
&c It occurs also in the retina of the eyes 
of fowls (Capranica, J Th 1877, 317 , Kuhne, 
J Th 1877, 317) According to Maly (C C 
1881, 485 , M 2, 359), the lutein m yolk ot 
egg of hens and shrimps is a mixture of 
vitello lutein and vitello rubin If the yolk is 
extracted with alcohol, and the extract treated 
with hot baryta water, vitellorubm is ppd while 
vitellolutem remains in solution Or the yolk 
extract may be boiled with a little acid, and 
the ppd albumen treated with petroleum 
which extracts vitellolutein, while CS2 extracts 
vitellorubm from the residue Vitellorubm 
contains no nitrogen It is red, and forms a 
Mg compound sol ether, chloroform, and CSj 
but ppd by alcohol in red flakes An alcoholic 
solution of v itellorubm shows a broad but weak 
absorption band including the line F Vitello 
lutein forms a yellow alcoholic solution which 
exhibits tvNO narrow absorption bands, one m- 
cludmg F, the other between F and G It con 
tains no nitrogen 

LVTEOCHBOMIIIM BALTS, v vol 11 p 

160 

LUTEOCOBALTIC SALTS, v vol 11 p 228 

LTITEOLIN C2 oH ,408 (Moldenhauer, A 100, 
180) or (CijH.O^)* 3aq (bchutzenberger a Paraf, 
A Suppl 1,25b) [320®] S 007 m the cold, 

02 at 100® S (alcohol) 2 7 S (ether) 16 
The yellow colouring matter of weld {Reseda 
luteola) (Chevreul, J Chim M6d 6, 157) Ob 
tamed by boiling vs eld with water (16 pts ) 
mixed with alcohol (1 pt ), filtering, evaporating, 
dissolving the yellow flakes in alcohol, and 
pourmg mto vs ater It is recrystallised from a 
mixture of water and glycerin (liochleder, J pr 
99, 433) Yellow, four sided needles in radiate 
groups May be sublimed Partially decom- 
posed on fusing Has a slightly bitter, as- 
trmgent taste Reddens litmus slightly Dis- 
solves with deep yellow colour m caustic and 
carbonated alkalis Cone H SO* forms a yellow 
solution, whence water reppts it Potash-fusion 
gives CO2, phloroglucm, and protocatechuic 
acid Very dilute FeClj gives a green pp , ex- 
cess of FeCl, forms a brownish red solution 
Alcoholic lead acetate gives a pp CiaHgPbOsaq 

(/^-LTJTIDINE C2H.N Ethyl pyridine {!) 
Mol w 107 (166®) SG s 966 (W), 959 

(C) VD 379 (calc 3 70) S 4^W ) Ob 
tapped, together with homologues, by distiUmg 
omchonine with EOH , a mixture of some ten 
bases is obtained and these are separated by 
fractional distillation (Greville Williamst / 
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1866, 649, 1864, 487, Pr 18, ddo , Oeohsner 
de Comncke, C B 92, 418 , Bl [2] 85, 296 , 
B T C ly 132, A Ch [6] 27, 462, 488) The 
same base appears to be formed by distilling 
with zinc dust the syrupy acid formed by oxidis 
mg cmchonme with chromic acid mixture 
(Weidel a Hazura, M 3, 780) This, or an 
isomeric ethyl pyridine, is formed by distilling 
brucine with KOH (O de Coninck, Bl [2] 42, 
100) Liquid , si sol water, sol alcohol and 
ether The aqueous solution does not become 
turbid on warming, the base being more soluble 
m hot than in cold water It appears to form 
an unstable hydrate OjHpNHgO Smells some 
what hke nicotine Physiologically it is a vio 
lent poison and stops tetanus produced by 
strychnine (GreviUe Wilhams a Waters, Fr 
32, 162) By chromic acid mixture or by KMn04 
it IS o?:idisecl to pyridine carboxylic (nico 
time) acid [231°] When heated with sodium 
it appears to form di ($) lutidine 0,^11, gN^ (Gre 
ville Williams, Pr 33, 159) Chlorine passed 
into (jS) lutidme contaimng dissolved iodine 
appears to form tri-chloro (j8) -lutidine Chloro 
acetic acid gives O^H^NClCHg COgH (163°) form 
mg (CBH,2NO^Cl)2PtCl4 2aq (Pictet, J 1882, 
1079) 

Salts — ^BTICl Very deliquescent crystals 
— B'HBr — B gHJPtClg orange red leaflets Its 
ppn IS not retarded by presence of excess of 
HCl (difference from bone oil lutidine) Hot water 
decomposes it forming B'2PtCl4 crystallising in 
pale yellow leaflets — B'^PtClj From platmous 
chloride (1 pt ) and lutidine (1 pt ) combina 
tion takes place with rise in temperature (of 
70°), the product being a hard brittle mass 
(Williams) — B'HAuCl^ Yellow pp On boiling 
with water it forms yellow B'jHAu^Ol, and 
ultimately B'jAuClg a red crystalline powder 
— ^B'gHjjPdCl^ garnet red prisms, obtained by 
mixing solutions of the hydrochloride and of 
palladium chloride (W ) Decomposed at 100°, 
giving off HCl and leaving B'jPdClj, si sol water 
— ^B'^jCljUrjOjClj Formed from uranyl chlor- 
ide and (i3) lutitoe hydrochloride Yellow 
— B'2H2S04(Ur0)2(S04)8 From uranyl sulphate 
and (0) lutidme sulphate Small yellow needles 
— Pi or ate B'CgH2(N02),0H Yellow needles 
(Williams, Fr 33, 169) 

Combinations — B'2CuS04 4aq When 
(0) lutidme is added to a solution of cupric sul 
phate a copious pale green pp is formed, which 
dissolves m excess, forming a nch blue hquid, 
which deposits blue pnsms of B'2CuS04 4aq — 
B'gAgNOg Formed by ppg silver nitrate solu- 
tion with (jS) -lutidme and recry staliismg from 
alcohol 

Di (0) lutidine When sodium is warmed 
with (/8) lutidme dissolved m toluene a product 
28 obtamed from which it is possible to get 
a platmochloride containing a percentage of 
platinum corresponding to the formula 
CuH.gN^HPtClg (Williams, C N 44, 308) 

Tetra-(iS) -lutidme When sodium is warmed 
with (i8) -lutidme a violent action takes place, 
and from the product a platmochlonde may be 
obtamed cf'^taming a percentage of platinum 
oorrespondmg to the formula C28H,4N4HPtClg 
(Williams) *■ 

Hydride of (/8). lutidine 0,H,gN Greville 
Wilhams found that sodium amalgam had no 


I 

action on {0) lutidme According to Oechsner 
de Coninck (Bl [2] 42, 121), however a hexa 
hydride (165 -160°) may be formed by the ac- 
tion of sodium on an alcohohc solution of the 
base (c/ Wyschnegradsky, B 13, 2401) It 
combines with Mel and the product, when dis 
tilled with KOH, yields CgH„N (160°) It also 
combines with EtI, ^and the product treated 
with potash yields tertiary base boiling at 
175° 

Lutidine C,HgN (173°) Obtained by dis 
tilling strychnine with zinc dust (Scichloni a 
' Magnanmi, O 12, 445) Yellow liquid, msol 
water, sol alcohol and ether Smells like pyri- 
dine Gives with sodium phosphomolybdate a 
dark yellow pp^^ sol ammonia Potassio mer 
curie iodide gives a yellow amorphous pp Mer 
curie chloride gives a white pp Iodine m 
KIAq gives a crimson pp , msol dilute HClAq 
Coal tar lutidines v Di iilthyl piridine 
Isomendes v Ethyl pyridine and Di 

METHYL-PYMDINE 

LUTIDINE CAEBOXYLIC ACIDS i Di 

METHYL PYRIDINE CARBOXYI IC ACID 

LUTIDINIC ACID v P\ridine-di cvrbox\lio 

ACID 

LUTIDONE V OxY di methyl pyridine 
LUTIDO-STYEIL D Oxy di methtl pyridine 
LUTID/L-QUINOLINE v Di mi THIL PYRI 

DYL quinoline 

LYCACOMITINE v Aconite alkaloids 
LYCINE The base from Lijcitirn barbarum 
to which this name was applied has been shown 
to be identical with betaine 

LYCOPODINE C,2H,2N203 [116°] Occuia 

m Lycopodium complauatum (club moss), from 
which it is obtamed by extracting the root with 
alcohol, evaporating the extract, dissolving the 
residue m water, adding lead subacetate, re 
moving excess of lead by H S, adding NaOH, 
and shaking with ether When the ether is 
evaporated the alkaloid is left, and may be pun 
hed by dissolving m HClAq and ppg with cone 
NaOHAq (Bodeker, A 208, 3b 3) Monoohnic 
prisms, v sol most menstrua Tastes bitter — 
B"H2Cl2aq glassy hexagonal ciystals (boiling, 
J 1884, 463) — B"(HAuCl4)2 aq small glistening 
yellow needles 

LYCOPODIUM BITTER The alcoholic and 
aqueous extracts of Lycopodium cUamcccypans- 
SU8 are evaporated, and the residues mixed and 
extracted with water The solution is tieated 
with lead acetate and siibacetate, filtered, freed 
from lead by H2S and evaporated The residue 
is then washed with alcohol and dissolved in 
water From this solution lead subacetate ppts 
the bitter principle, and the pp is then sus- 
pended in water and decomposed by H^S The 
filtrate is concentrated, freed from sugar by 
careful fermentation with yeast, dried, and ex 
tractedwith absolute alcohol, which lea\cs the 
bitter principle on evaporation (Kamp, A 100, 
300) Slender needles (from water) V e sol 
water, alcohol, and ^ ether Extremely bitter 
Neutral to litmus Contams no nitrogen 
Colours tincture of iodine orange red Does not 
reduce Fehlmg's solution, but after boiling with 
dilute H2SO4 It does so 

LYCOPODIUM OIL The oil from the fresh 
spores of club moss contams phytosterm C25H42O, 
together with glyceryl ethers of lycopo^o 
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OigHg^O^, ol«fo, arachio, steanc, and pMmitio 
acids (Bukowflki, Chem Z&it 1889, 174, cf 
Langer, Ar Ph [8] 27, 626) 

LYCOBESIN C,H,bO [170®] Extracted 
from Lycopodium chamcccyparissua by alcohol, 
and remaining in the mother liquor after lyco 
stearone has separated (Kamp, A 100, 300) 
Minute crystals , almost insbl boiling water, v 
sol alcohol and ether, v *sl sol cold alkalis 
LYCOSTEAROKE C,gH,oO, [75®-100°] An 
amorphous tasteless substance, which may be 
extracted by alcohol from Ly''opod%um chamacy 


pansaus (K^mp, A 100, 300) Insol cold water, 
sol hot water forming a jelly on cooling SL 
sol cold alcohol and ether, v sol alkahs 

LYDIKE A violet dye obtained by pouring 
a solution of aniline (100 g ) in fuming HCl Aq 
(100 g ) diluted with water (120 o c ) into a solu 
tion of KgFeCyj (90 g) in water (860 c c ), and 
heating the mixture to boiling The product is 
dissolved in dilute oxalic acid and ppd by al- 
kalis Violet powder, sol alcohol, si sol etbei 
and benzene, insol water Poisonous (Guyot, 
C7 JR 69, 829) Possibly identical with mauvme* 


M 


MAriEYIN 0,H„KO, (’) [201°] S 

(CHClg) 7 S (ether) 1 An alkaloid in Mac- 
ley a cordata the Japanese Tachiohaku (Eijk 
man, R T C 3, 182, Ph [3] 13,87) Fxtiacted 
from the root by alcohol and dilute HgSO,, and 
separated from sangumarm by ether in which it 
IS very slightly soluble Prisma Almost msol 
water and alkalis, v si sol hot alcohol Its 
salts have a bitter taste Its chemical proper 
ties resemble those of protopine Cone H^SO, 
gives a faint yellow changing through violet to 
green Fumes of nitric acid give an‘‘ ultramarine 
colour H^SO^ and a little KjCrgO, give a blue 
colour 

Salts — B'HCl Prisms S 7 — 
B' JiPtClfl2aq yellowish white pp — BMI CrgO, 
oiange prisms — Hydroiodide crystalline 
spheres — Normal sulphate colourless 
needles Thiocyanate needles — Acetate 
needles - Acid oxalate crystah —Acid tar- 
trate needles — Benzoate [lbb°] long 
needles 

MACLUBIN CnH.oO, (H a P ) , C„H,jOg 
(L ) Morintarnic acid [200“^] (Wagner) S 
52 at 14^ Occurs, together with morin (q v ), 
in old fustic, the wood of Moru^ tinctona^ from 
which it IS obtained by extracting with water 
The evaporated extract deposits morin, and 
from the hltrate maclurm may be ppd by HCl 
(Hlasiwetz a Pfaunder, A 127, 362 , J pr 94, 
b6 , Ldwe, Fr 14, 117, Benedikt, A 185, 114) 
Almost pure maclurm is also found in patches 
m the wood (Wagner, J 1850, 529) 

Properties — Yellow, crystalline powder (con- 
taining aq), V sol alcohol and ether, si sol 
water Above 270® it gives CO^ and pyrocatechin 
Its aqueous solution is ppd by alkaloids, gelatin, 
and albumen FeSO, gives a greenish black pp 
Its alkaline solution turns brown m air It dj es 
mordanted cotton pale brownish-yellow Boiling 
cone KOHAq gives phloroglucin and protocate 
ohuio acid C„H,oO, + H 0=«C,fE,0,-f 
Dilute H SO, at 120® does the same Bromine 
gives tn bromo maclurm OjjH^BrjO, aq minute 
needles Cone HjSO^ at 190® gives brown 
02aH„0,a (Hlasiwetz, A 143, 308) Reduction 
with zinc and HjSO^ , gives phloroglucin and 
maohronm When its solution is heated with 
sodium amalgam and the product aoidiAed, ether 
extracts phloroglucm and amorphous 
which is sol water and alcohol, is ppd by lead 
acetate, gives a grass green colour with FeCl,, 
and reduces AgNO, and Fehling’s solution* 


Salts —PbC^H^O, aq • yellow crystals — 
C„H, 0,3PbO (L ) 

Acetyl derivative CjjHgAcOa l^aq viscid 
oil 

Machronin C^HioOjSaq (?) Formed by the 
action of zinc and dilute H2SO4 on maclurm, and 
separated from phloroglucm by ppn with lead 
acetate The pp is decomposed by H^S Colour- 
less spangles composed of tufts of minute 
needles (from dilute alcohol) V si sol water 
and alcohol, m sol ether Turns dark blue 
when exposed to air or when heated The hot 
aqueous solution turns violet blue in air, and 
then yields an indigo blue pp with HCl FeCl, 
gives, m a very dilute alcoholic solution, a violet- 
red colour, changing to blue Alkaline solutions 
also turn blue on exposure to air AgNO, gives 
a violet colour with reduction of silver Bednees 
hot behhng’s solution Cone H^S04 gives an 
orange solution, turning emerald green on warm- 
ing or diluting 

Ruflmono acid C,„H,409 (?) Obtained by 
boiling maclurm with dilute HCl (AVagner, J 
1851,420) Dark red mass, v sol alcohol, m 
sol water, v si sol ether Forms a crimson 
solution m alkahs 

MACBOCABFIBE v Thalictrinb 

MADDER v OxY XNTIIRAQUINONES 

MAGDALA RED C,oH2,N4Cl Formed by 
heatmg naphthalene azo (a) naphthylammewith 
(a) naphthylamme hydrochloride (Hofmarm, B 
2, 374, 412) Appears to be a compound of amido- 

naphthazine C,^H4(NH )^ | ^CjoH, alhed to saf- 

franine, viz 

C,oH,(NH,)<f i V, A (Julius, B 

NnCHC.oH^NHj)/ 

19, 1366) 

MAGNESIA Magnesium oxide MgO (^ t; ) 

MAGNESIA ALBA A basic carbonate of 
Mg, varymg somewhat m composition , v Cxa- 
BONATEB vol 1 p 699 

MAGNESIA DSTA. A name given in phar- 
maceutical nomenclature to MgO prepared by 
calcining magnesia alba 

^MAGNESIUM At w 24 Mol w probably 
same as at w (v infra) [c 450®](Devillea Caron, 
A 101, 869), [c 600®] (Ditte, flb 78,108), 
[between 700® and 800®] (V Meyer, B 20, 497) 

' Scarcely volatilises m CO at red to white heat 
<Y. M* Lc.). S G. 1 69 to 1 71 at 17® (Kopp) | 
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1 77 at 0® (Wurtz, Am Ch 1876 (March)) S H 
20° to 61° 246 (Kopp, T 166, [1] 7l) C E at 
40° 00002694 (Fizeau, O B 68, 112^ T C 
(Ag-100) 84 8 (Lorenz, W 18, 422) E 0 (Hg 
at 0° « 1) 22 84 at 0°, 16 34 at 100° (Lorenz, W 
18, 422, 682) SYS o 14 1 Gharaoteristio 
lines m emission spectrum 6527 4, 6183, 5172, 
6166 7 (Thal^n, XJpsala, 1868 , v also Liveing a. 
Dewar, Pr 44, 241) 

Occurrence — The metal does not occur 
native, but compounds of Mg are very widely 
distributed, and are found in some places 
in large quantities, they usually accompany 
Ca compounds Magnesite MgCO„ dolomite 
a mixture of the isomorphous carbonates of 
Mg and Ca, kieserite MgS04H20, carnalhte 
MgClj KOI 6H2O, various silicates e g asbestos 
(MgCa)SiO„ spinelle MgAl204, Ac , occur as 
minerals Borate, phosphate, sulphate, chloride, 
nitrate, and hydroxide, of Mg are found in 
mineral waters, and some of them m sea water , 
Mg compounds, chiefly phosphate and carbonate 
and compounds of organic acids, are found in 
plants and animals 

Magnesia alba (a basic carbonate of Mg) was 
introduced as a medicine in the beginning of the 
18th century, the name is said to have been 
given merely m contradistinction to magnesia 
mgra^ a term applied to the mineral pyrolusite 
because of its colour and supposed magnetic 
properties Magnesia was long supposed to be 
the same, or nearly the same, as lime Hoff- 
mann, Bergmann, Marggraff, and especially 
Black (1755) established the characteristic pro- 
perties of magnesia Black showed magnesia 
aWa to be a compound of fixed air (COj) with 
an earthy base, to this base he gave the name 
magnesia In 1800 Davy obtained a small 
quantity of a metal by 1 educing magnesia at 
white heat by vapour of K , in 1830 Bussy ob 
tamed the metal in greater quantity and purity, 
by heating together MgCl^ and K 

Formation —1 By heating together MgCl^ 
and K in a Pt crucible, and washing out KOI by 
water (Bussy , Buff, P 18, 140 , Liebig, P 19, 
137) — 2 By electrolysing fused MgClj (Bunsen, 
A 82, 137), or a mixture of MgCl, and KCl with 
a little NH4CI (Matthiessen, C J Q, 107) —3 
By reducing a molten mixture of MgCl^, CaF^, 
KCl, and NaCl, by Na (Deville a Caron, C G 
1863 993) — 4 By reducing MgF^ NaF by Na 
(Tissier, C R 56, 848) — 6 By electrolysing a 
mixture of MgS04 and (NH4)2S04 dissolved in 
water (Gerhard, English Patents^ No 16,691, 
1884) — 6 Puettner patented a method for re 
duemg MgCOg by heating with and 0 

{German Patents^ No 31,319) — 7 Lauterborn 
reduces a double Mg Na cyanide by Zn {German 
Patents, No 39,915) 

Preparation —1 The upper part of a porce- 
lain crucible is divided vertically into two halves 
by a thin porcelain plate , the crucible is closed 
by a porcelam cover, through which pass the 
carbon electrodes of a battery of 8-10 Bunsen 
cells, one electrode on each side of the dividing 
vertical plate , indentations are cut in the nbga 
tive electrode, the crucible is heated to redness, 
then filled fused MgCl2, and the current is 
passed through the molten mass The Mg lodge| 
tn the cavities of the negative electrode, and is 
thus prevented from floating to the surface. 


the dividing plate serves to prevent contact be 
tween the Cl, evolved at the positive electrode, 
and the Mg (Bunsen, A 82, 187) — 2 A mixture 
of MgClj and KCl, prepared by evaporating a 
mixture of the salts, in the ratio dMgClj 3KC1, to 
dryness, is mixed with a little NH4CI, and is 
electrolysed when fused in the apparatus de 
scribed ml, as is heavier than the molten 
mixture of salts it is not necessaiy to form ser 
rations in the negatiw‘ electrode (Matthiessen, 
C J S, 107) — 3 A mixture of 6 pts dry MgCl , 
1 pt of a mixture of 7 pts NaCl and 9 pts KCl, 
1 pt powdered CaFj, and l^pt Na carefully freed 
Jtrom oil, IS heated to brighi redness in a covered 
earthen crucible The Mg, which separates 
in globules, is heated nearly to whiteness in a 
boat of compact fharcoal, placed in an inclined 
tube of the same material through which is 
^ passed a stream of dry H , the Mg concj^nses on 
I the upper part of the tube , it is then melted 
into large globules with a flux of MgCl2, NaCl, 
and CaFj To free the Mg from C, Si, and N, it 
may be distilled in a current of H at a high 
temperature (Deville a Caron, A 83, 1 37 , for a^^ 

' apparatus in which the distillation may be con- 
1 veniently conducted v Sonstadt, J pr 90, -107) 
j In a later trial D a C u^’ed 7 pis MgClj, 4 8 pts 
CaFj, and 2 3 pts Na (C C 1863 993) —4 
Wohler (A 101, 362) reduces a fused mixture of 
MgCl2NaCl‘ with excess of NaCl by Na, the 
mixture is obtained by adding excess of NaCl to 
MgCl2Aq and evaporating to dryness The 
amount of MgCl, in the mixture must be known 
in order that the quantity of Na to be used may 
be calculated , for e\ery 1 pt MgClj about \ pt 
Na should be used 

Properties — A silver white, very lustrous, 
j moderately hard, metal , malleable , not very 
tenacious, maybe filed and polished, SG c 
1 75 Mg occludes c f its volume of H , by 
heating vacuo the H is suddenly evolved Ob 
tamed in lustrous, white, crystals , hexagonal, 
ac = 1 1639, isomorphous with Zn (Des Cloi 
zeaux, C R 90, 1101) Unchanged in dry air , 
superficially oxidised in ordinary air Heated 
in air, bums to MgO giving out a brilliant white 
light, very rich in actinic rays Burns when 
heated in steam, also in CO^, and in SOo Com 
bmes directly with the halogens, 8, P, As, N Hot 
water is slowly decomposed by Mg Dissolves 
readily in dilute acids 

Mg 18 a distinctly metallic element , it forms 
one senes of salts MgX^ where X = Cl, NO3, ^804, 

[ iP04, Ac , a few basic salts, and many double 
i salts, are known In its chemical relations. Mg 
is analogous to the alkaline earth metals Ca, Sr, 
and Ba, and also to the metals Be, Zn, Cd, and 
Hg MgO and Mg02H2 are alkaline , MgO H, is 
formed by the reaction of H^O and MgO, and is 
dehydrated to MgO by heat As the V D of no 
binary compound of Mg with H or one of the 
halogens has been determined, the valency of 
the atom of Mg in gaseous molecules is not 
known with certainty , but from the close simi 
larities between Mg, Zp, and Cd, there is little 
doubt that the atom of Mg is divalent in gaseous 
molecules {v Maonesium; oroup of elements, 
p 163, cf Alkaldik earths, metals of the, 
vol 1 p 112) 

The atomic weight of Mg has been deter* 
mined (1) by determining SO4 in MgS047H20 
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(Gaj Lussao, A Ch [2] 18, 308 , Scheerer, P 
69, 585) , (2) by converting MgO into MgSOf 
(Berzelius, P 8, 188 , Svanberg a Nordenfeldt, 
J pr 45, 474 , Jacquelam, A Ch [3] 32, 202 , 
Marignao, A Ch [6] 1, 289) , (3) by converting 
Mg0A2H,0 into MgO (S a N Ic), (4) by 
converting MgCO, into MgO (Marchand a 
Scheerer, J pr 50, 385) , (5) hj determining 
Cl in MgClj by ppn with Ag (Dumas, A Ch 
[3] 65, 189) , (6) by determ_ning S H of Mg 
Molecular weight of magnesium —Ramsay 
(0 J 56, 621) has determined the lowenng of 
vapour pressure of Hg produced by dissolving 
Mg in Hg , the results make it probable that the 
molecular weight of Mg is the same as the 
atomic weight This conclusion assumes the 
accuracy of Van’t Hoff’s law, th t equal volumes 
of dilute solutions contain equal numbers of 
molecules of the dissolved substances, and it 
also supposes the molecular weight of liquid 
Hg to be the same as the atomic weight of Hg 
Reactions — 1 Slowly oxidised in moist atr — 
2 Decomposes warm water slowly, heated in 
steam burns to MgO — 3 Heated in air or oxy~ 
aen to above its M P burns to MgO, with bril 
liant white light, rich m actinic rays —4 Heated 
in chlorine, bromine, or iodine forms MgCU, 
MgBr,, or Mgl^ — 5 Heated in sulphur forms 
MgS —6 Heated in nitrogen forms MgjN^, with 
phocphoius forms Mg,Pj, and witn arsenic 
forms MgjAs^ — 7 Decomposes carbon monoxide 
and dioxide, also sulphur dwxuie, when heated 
in these gases, forming MgO —8 Reduces /cmc 
chloride and sulphate solutions to leCl^ and 
hebO* (Pfeiffer, J pr 61, 441) —9 Reduces 
nitric acid to HNOj (Jenzsch, N T fUr Mine 
ralogie 1853 535) — 10 Reduces carbonates of 
the alkali nu tals except Cs, also oxides of coppet, 
silver, and when heated with them in solid 
form (W inkier, B 23, 44) , also reduces oxides of 
Ca, br, Ba, Zn, Cd, and Hg (W B 23, 120) — 
11 Di'^solves in ddute ocufs with formation of 
salts MgXj, X = C1 ^SO„Ac , and evolution of H, 
or N oxides from HNO, Cone hot H^SO, forms 
MgSO^ and SO^ — 12 Dissolves in hydroaiii 
peroxide solution with formation of MgO^H^ 
From solutions of salts of copper, iron, man 
ganesc, and cobalt Mg ppts the metals, with 
evolution of H, from some metallic salts Mg 
ppts hydrated oxides, eg AlO,!!, fiom solu 
tions of A1 salts, fiom solutions of salts of 
arsenie or antimony, Mg evolves AsH, or SbHj — 
13 Mg forms alloys with most of the metals 
(y Magnesium, alloys of) 

Detection and estimation — Solutions of Mg 
salts are not ppd by HClAq, H^bO^Aq, H S, 
or NH,HS Fixed alkalis and their carbonates 
ppt MgOjHj or MgCOj, insoluble in excess, but 
soluble in NH* salts, especially in NH,ClAq , 
hence Mg salts are not ppd by NH^q in pre 
sence of NH,C1 Na^HPO^Aq, added to Mg salt 
solutions, in presence of NHjAq, ppts 
MgNH.PO, 

Mg IS usually estimated by ppn as 
MgNH^PO^ by addition of NHjAq and 
Na^PO^Aq , when strongly heated, the pp is 
changed to Mg P,0, For details, and methods 
of separation of Mg from other metals. Manuals 
of Analysts must be consulted 

Magnesium, alloys of Mg forms alloys 
with most of the meWi By reason of the easy 
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oxidation of 'Mg, the preparation of alloys of 
this metal is somewhat difficult They may be 
prepared by melting the metals in H , also by 
melting the other metal and rapidly immersmg 
the Mg in it According to Parkmson {J pr 
101, 376), Mg forms alloys with the alkali 
metals, Al, Sb, Bi, Cd, Cu, Au, Pb, Hg, Pt, Ag, 
Tl, Sn, Zn , also with Cu and Ni together, but 
not with Co, Fe, or Ni alone The alloys of Mg 
are generally very brittle 

Magnesium, aluminate of, MgAl204 , t; 
Aluminates, vol 1 p 141 

Magnesium, antimonate of, 

Mg(SbO,)j I 2 H 2 O , V Antimonates, vol 1 pp 
285, 286 

Magnesium, arsenates of , v Aksfnates, 
vol 1 p 308 

Magnesium, arsenide of MgjASj Brown 
mass Formed by heating a mixture of As and 
Mg turnings in H (Parkinson, J pr 101, 375 , 
cf Arsenic, Combinations No 9, vol 1 p 303) 

Magnesium, arsenites of , v Arsenites, vol 
1 p 30b 

Magnesium, borates of , v Borates, vol 1 
pp 629, 530 

Magnesium, bonde of According to Phipson 
(C N 9, 219), a greenish black mass, which is 
probably a boride of Mg, is produced by heating 
Mg with boric acid 

Magnesium, boroflnonde of Mg(BF 4 )j (Ber 
zelius, P 2,113),v Borofluoriues, vol 1 p 526 

Magnesium, bromide of MgBr^ Mol w 
unknown, as V D has not been determined 
Occurs in small quantity in sea water, and m 
some mineral spnngs , also in the Stassfurt 
salt deposits Obtained by passing Br vapour 
over melted Mg The reaction is very violent 
(Lerch, J pr [2] 28, 338) A white, very deli- 
quescent, fusible, wax like, crystalline mass 
Bv concentrating a solution of MgO m HBrAq, 
white deliquescent crystals of the hydrated 
bromide, MgBr 6H^O, are obtained (Rammels 
berg, P 55, 239) , the same hydrate is formed, 
along with an insoluble oxy bromide, by the re 
action between Mg and Br under water (Leroli, 

\ I c) Evaporation of MgBr^q to dryness, or 
I heating the crystals of MgBr 6H O, is attended 
with evolution of HBr and formation of an 
oxybromidc Heated m a stream of 0, MgBr, 
IS entirely decomposed to MgO (Schulze, J pr 
[2] 21, 407) Kremers(P 108 118) and Gerlaoh 
I {Fr 8, 285) give the following data for S G ,and 
I peicentage composition, of MgBr^q — 


Pet 

SQ of 

Pet. 

SQ of 

MgBr, 

solution 

MgBr, 

solution 

5 

1043 

30 

1310 

10 

1087 

! 35 

1377 

15 

1137 

1 40 

1451 

20 

1 191 

45 

1535 

26 

1 247 

1 50 

1626 


I The double compounds MgBr KBr OHjO 
' and MgBrj NH^Br OHjO are obtained by evapo- 
rating mixed solutions of the constituent salts 
(Lerch, J pr [2] 28, 338) 

Magnesium, chloride of MgCl^ Mol w 
unknown, as V D has not been determined 
Occurrence — In sea water and in several 
mineral springs, also in the salt deposits of 
Stassfurt 

Formation — 1 The mother liquor, after re- 
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moving ECl from the Stassfurt e^ts, is evapo 
lated to SG 1375 and allowed xo crystallise 
The crystals of MgOlj GHjO are heated to melt- 
mg, whereby they are partially dehydrated, but 
at the same time some oxychloride is formed 
By exposing the crystals to a temperature of c 
100° under greatly reduced pressure almost pure 
MgOl, IS obtained — 2 MgCl2 is obtained as a 
by-product in Weldon’s process for making Cl, 
and m Solway’s soda ammonia process when 
MgO is used to decompose NH^Cl — 3 By heat 
ing MgO with NH.Cl, adding some NH4C1 from 
time to time 

Preparation ~ Powdered MgO, or mag- 
nesia alba^ IS dissolved in HClAq, NH4CI is added 
in quantity sufl&oient to prevent ppn of MgOjHa 
on addition of NH,Aq, the solution is made 
slightly alkaline by NH^Aq, any silica which 
separates is filtered off, the liquid is neutralised 
by HClAq, and evaporated to dryness The 
double salt NH^Cl MgCl^ xHfi is thus obtained , 
it 18 heated to melting (0 460°) in a Hessian 
crucible, in the bottom of which is placed a 
smaller Pt dish (Bunsen, A 82, 137), until 
NH4CI 18 entirely removed , the MgCl2 collects 
in the Pt dish at the bottom of the Hessian 
crucible (c/ Dobereiner, S 28,90) —2 By heat- 
ing MgC1^6H20 in a current of HCl (Hempel, B 
21, 897) 

Thehydrated chloride MgClj GH^Ois obtained 
by evaporating the solution of MgO in HClAq to 
the crystallising point 

Properties — A white, deliquescent, sohd, con 
sisting of a mass of small pearly crystals, 
SG 2177 (Playfair a Joule, C 8 Mem 2,401) 
Can be distilled in H at red heat Dissolves 
readily in water with production of much heat , 
[MgCP,Aq] = 35,920 {Th 3, 24d) Thomsen 
\l c ) gives the thermal data [Mg, Cl*] = 161,010 , 
[Mg, Cl*,Aq] = 186,930 Sol in alcohol, also m 
amylic alcohol Gerlaoh {J 1859 43) gives the 
following table — 


P ot,MgCl, 

S G MgCl,Aq 

Pet MgOl,. 

S G MgCl^Aq 

1 

10084 

19 

11686 

2 

10169 

20 

11780 

8 

10253 

21 

11879 

4 

10338 

22 

11977 

6 

10422 

23 

12076 

6 

10610 

24 

12175 

7 

10597 

25 

1 2274 

8 

10684 

26 

12378 

9 

10772 

27 

12482 

10 

10859 

28 

12586 

11 

10949 

29 

12690 

12 

1 1040 

30 

1 2794 

13 

1 1130 

31 

1 2903 

14 

11220 

32 

13012 

16 

11311 

33 

13121 

16 

11404 

34 

1 3230 

17 

11498 

35 

13340 

18 

11692 




The hydrate MgClj GHjO crystallises m mono 
clinic forms , S G 1 668 (Filhol, A Ch [3] 21, 
416) S 167 cold water, 367 hot water (Gasa- 
seca, 0 B 37, 860) S 20 in alcohol t9 8 G , 
50 in alcohol 817 S G 

Beactc'ms — 1 When the crystals of 
MgCl, 6]^0 are heated m avr^ water is given 
off and at the same time partial decomposiS>ion 
occurs with evolution of HCl and formation of 


BROMIDE OF 

oxyo-ilondes — 2 MgClj is partly decomposed by 
much water to MgO and HCl 

Combinations — 1 With magnesia to fcrm 
oxychlorides [v Magnesium^ oxychlorides of^ 
p 162) — 2 With potassium chloride to form 
MgClj KCl GHjO , occurs native as camallitet 
cryst^lising in rhombic forms according to 
Marignac (G B 166, 650), in hexagonal forms 
according to Bammelsberg (Hand der Krystall 
Chemie, 204) The double salt is prepared by 
mixing solutions of the constituents in the 
proper ratio, evaporating, and crystallising — 

3 With ammonium chloride, and calcium 
chloride, to form MgCla TH^Cl GHp (v Pfaff a 
Hantz, A 66, 250), and MgCl, CaCl, I2H2O, 
respectively — 4 With sodium chloride to 
form MgCl2NaClH20 (Poggiale, G B 20, 
1180) — 6 With feme chloride, and chromic 
chloride, to form 2MgCl2 Fe^Clrt 2H4O, and 
2MgCl2 Cr2Clu 2H2O, respectively (Nev4mann, A 
244, 328) —6 With phosphorus oxychloride to 
form MgClj POCl, (OMgCl^ IOPOCI3 according to 
Cronander, B 4, 753) , a deliquescent solid, de- 
composed by hot water (Casselmann, A 98, 223) 
7 With iodine trichlor^e to form deliquescent, 
easily decomposed, crystals of MgCl^ 2ICls 6BE2G , 
obtained by dissolving Mg(I08)2 oono HClAq, 
Itadmg HCl into the liquid to saturation, and 
surrounding by a freezing mixture (Filhol, 
J Ph 2 , 442) — 8 With ammonia to form 
MgOlj 4NH, , a white sublimate by heating 
MgCl2 m NHs (Clark, A 78, 369) 

Magnesium, chromate of, v Chromates, 
vol 11 p 155 

Magnesium, fluoride of MgFg Mol w 
unknown as VD has not been determined 
Occurs native as sellaite Formed by dissolving 
magnesia alba in HI Aq, evaporating to dryness, 
and heating the residue, also by ppg a Mg 
salt m solution by a soluble fluoride Obtained 
in crystals, either by melting the salt, prepared 
as described, with NaCl or KCl (Cossa, Z K [2] 
1, 207), or by melting together 6 parts MgClj, 

4 parts NaF, and 4 parts NaCl (Rdder) Four 
Bided, very hard, white needles S G 2 856 at 
12° (Cossa, B 10, 296) Guntz (A Ch [6] 3, 5) 
gives the thermal data [MgO*H*, 2HFJ = 28,400 
Forms a double compound with NaF, vi/ 
MgFj NaF Obtained by adding MgO^H to 
NaFAq and evaporating , the decomposition 
according to Tissier (J pr 90, 60) is 

SNaF + Mg02H2 = 2NaOH + MgF^ NaF 

Magnesium, haloid compounds of Mg forms 
a single compound, MgX2, with each of the halo- 
gens None of these compounds has been gasi 
bed, hence the molecular weight of none is 
known with certainty, but the great similari- 
ties between Mg, Zn, and Cd, make it extremely 
probable that the formula MgX2 expresses the 
composition of the molecules of the compounds 
in question MgCL, MgBrj, and Mglj crystallise 
with GHjO , when these crystals are heated they 
aie partly decomposed to MgO and HX(X«Ci, 
Br, or 1) 

Magnesium, hydrosulphide of MgSjH. A 
solution of this compound is obtained by pass- 
ing H2S through MgO suspended m water , the 
MgO dissolves and leaves a nearly colourless 
solution, which evolves H2S when exposed to 
air or heated The solution thus prepared con- 
tains 0 16 p 0 MgSjH,, and has SGI 118 at 19* 
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pivers a Shimidzu, C J 45, 699) MgS^H^q 
IB also formed by treating MgS with water A 
solution of MgS2H2 is a convenient source of 
H2S , a steady stream of the gas is obtained by 
heating to 60°-66° (D a S ic) Thomsen gives 
the thermal data [Mg, Aq] » 114,880 

(Th 3, 243) 

Magnesium, hydroxidq of MgO^H, Occurs 
native as hrucite^ forming ^white, pearly, crystal- 
line tablets (hexagonal rhombohedra), S G 2 35 
to 2 4b Prepared by ppg a Mg salt by NaOHAq, 
washing, and drjing at 100° , also by direct com- 
bination of water witlr MgO, and drying at 100° , ■ 
SG 2 36 at 15° (Schulten, C R 101, 72) 
MgO which has been heated to whiteness 
does not combine with water Deville, C R 
61, 975 , Knapp, D P J 20^ 613 , Schwarz, 
D P J 186, 26, Ditte, G R 73, 111, 
191, 270J [Mg,02,H'’] = 217,320, [Mg,0,H 0] 

= 148,960 {Th 3, 243) Soluble c 100,000 
parts water , MgO^H^Aq is feebly alkaline 
to litmus, with acids MgO^H^ reacts as a 
strong base, forming salts MgXj, X = C1, NO,, 
iSO„ iPO„ Ac , [MgO^H*.H^SOAql = 31,220, 
tMgO'H^2HNO*Aq] = 27,620 , [MgO"H^2HClAq] 
-27,690 {Th 3, 243) {cf Magnesium, oxide of) 

Magnesium, iodide of Mgl^ Mol w unknoivn 
as V D has not been determined Obtained by ' 
throwing I, in small quantities at a fime, on to | 
molten Mg (Lerch, J pr [2] 28, 338) , reaction 
18 very violent A white, waxy solid , very de 
hquescent A hydrate, Mgl^ SH^O according to 
Lerch (i c ), is formed by the reaction between I 
and Hg under water (L ), or by dissolving mag 
ne&ia alba in HIAq and evaporating over H2SO4 , 
very deliquescent Mgl2 is decomposed by heat- 
ing in air, giving off I, and forming MgO , heated 
m 0 it IS entirely changed to MgO (Schulze, 
tf pr [2] 21,407) Mgl forms double com- 
•pounds with KI and NH,I (Lerch, Ic ) The I 
following table is given by Kremers (P 108, 
118) — 


Pc Mgl, 

S 0 MgI,Aq 
nt 19® 

Pc Mgl, 

SO MgI,Aq 
at 19® 

5 

1043 

35 

1395 

10 

1088 

40 

1474 

15 

1139 

45 

1 ^>68 

20 

1194 

60 

1 6(>8 

25 

1254 

55 

1780 

30 

1320 

60 

1915 


Magnesium, nitride of Mg^N, Mol w un 
known, as V D has not been determined Ob 
tamed in small transparent crystals by Deville 
a Caron in making Mg Brieglieb a Geuther 
{A 123, 236) prepared MgjNj by heating Mg 
turnings in a stream of dry pure N Mg,N2 
18 also formed, according to Mallet {0 JV 38, 89), 
when Mg is heated in a small quantity of air 
Prepared by heating Mg in N, MgjN, is an amor- 
phous, greenish yellow, powder , becomes brown 
on heatmg Heated in air it is slowly oxidised 
to MgO , ^e oxidation is rapid when O is sub 
stituted for air With waier, forms MgO and 
NH, With dilute acids, forms Mg salts and 
NH4 salts Heated in HOI, MgCl, and NH4CI 
are formed* Heated m dry H2S, MgS and 
(NH4)2S are slowly formed Heated to recess m 
CO or 00„ MgO, 0, and are produced 
PGI9 vapour reacts to form MgOL and P mtnde 
voi^ m. 


OXIDE OP 

Magneiilm, oxide of. MgO {Magnesia ) 
Mol w unknown, as compound has not been 
gasified S G 3 642 at 12° (Cossa, B 10, 1747) , 

S G crystallised 3 636 (Ebelmen, J 4, 15) , for 
S G of MgO heated to temperature from 360° to 
bnght redness v Ditte, G R 73, 111, 191, 270 

A new medicine was mtroduced in Borne m 
the beginning of the eighteenth century, the 
name magnesia alba given to it is supposed to 
have been suggested as a distinction from mag 
nesia nigra, a term then apphed to pyrolusite^ 
MnO^ The preparation of the new medicine was 
kept secret In 1709 Slevogt showed that mag 
nesia alba could be obtained by ppg the mother 
hquorfrom the preparation of saltpetre by E2CO9. 
Magnesia alba was supposed to be the same as 
hme, but Hoffmann found that some of its re 
actions differed from those of this compound In 
1765 Black demonstrated magnesia alba to be a 
compound of COj with a new earthy base, to 
which he gave the name magnesia 

Occurrence — MgO occurs as pertclase , crys 
tallised in regular octahedra , S G 3 67 , usually 
coloured green from presence of a little FeO 

Formation —1 By adding NaOHAq or 
KOHAq to solution of a Mg salt, washmg, and 
strongly heating the pp of MgO Hj — 2 By cal 
cining magnesia alba, a basic Mg carbonate ob 
tamed by ppg a Mg salt by an alkaline carbon- 
ate (v Carbonates, vol 1 p 699) — 3 By burn- 
ing Mg in 0 — i By decomposmg MgCl2Aq 
by calcined dolomite , MgCl^Aq + CaO MgO 
= 2MgO + CaCl2Aq — 6 In crystals same as peri- 
clase, by strongly heating powdered MgO m a 
slow stream of HCl gas (Deville, A 120, 183) , 
also by heating powdered MgO in a porcelam 
oven (H Bose) 

Preparation — 1 A boilmg solution of pure 
MgS04 7Hp 18 ppd by Na^COjAq , after boilmg 
for a little the pp is washed and dried, and the 
product (4MgCOs MgO«H xH^O) is calcined in a 
Pt vessel until every trace of CO^ and £[2^ la 
j removed — 2 Magnesia alba is treated with 
enough dilute HNO,Aq to dissolve nearly but 
not quite all , after standing for some time m 
the air with frequent stirring, to ppt Pe,0,JcH,0, 
the hqmd is filtered , the ^trate is mixed with 
a little pure MgS04, alcohol is added, and, after 
digesting for some time with pure CaS04, the 
liquid 18 evaporated to crystallisation, and agair 
filtered , finally the filtrate is evaporated to dry 
ness, the Mg{NOj) thus obtained is calcined, the 
residue is very thoroughly washed, and agam 
calcined (Wurtz) (For preparation of pure MgO 
from magnesite v Caron, G R 66, 840 ) 

Properties —A white powder, more or less 
fiocculent according to the temperature and 
length of time it has been heated MgO absorbs 
water and CO, from the air, slowly forming 
MgCO, xMgOjj]^ yHaO It is slightly soluble in 
water , 1 part requires 65,368 cold or hot water 
for solution according to Fresenius, 100,000 to 
200,000 according to Bineau The solution of 
MgO IS feebly alkaline to htmus When very 
stronoly heated MgO does not melt but gives out 
a very clear white light Made mto a paste with 
a httie water, MgO sets to a hard,^'i7hite mass 
(Deville, G R 61, 976) , MgO which has been 
heited to whiteness does not set with water (v 
Knapp, £> P J 202, 518 , Schwarz, D P J 
186, 26) MgO reacts with acids as a strong base 
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forming Balts MgX^ X=01, NO,.i iSO„ \VO^ 
&o 

Eeactums —I With water to form the hy- 
droxide Mg02H2. — 2 Heated with ammonium 
chloride NH, is evolved and MgCl, formed —8 
With acids MgO reacts as a strong base forming 
salts MgX,, X«C1. iSO„ Ac —4 With salts of 
heavy metals MgO reacts similarly to CaO, BaO, 
and SrO, ppg hydrated oxides — 6 With 
carbon dioxide and watery basic carbonates 
MgCOs^MgO Hj yB.fi are formed — 6 Sus 
pended m water through which is passed a cur- 
rent of hydrogen sulphidet a solution of MgSjH, 
IS obtained (v Magnesiumt hydrosulphi^ oft 
p 160) — 7 Heated in carbon disulphide vapour, 
MgO MgS 18 formed (Reichel, J pr [2] 12, 66) 

Magnesium, oxychlorides of When freshly 
heated MgO is moistened with MgGl2Aq, S G 
1 16 to 1 26, the whole sets to a firm, hard mass, 
which probably consists of a mixture of oxy- 
chlorides a;MgO yMgClj (v Sorel, C R 66, 1021 
By warming 30 parts MgO with 1600 parts MgCl, 
m solution, in an atmosphere free from CO^, 
needle shaped crystals slowly form, when washed 
free from MgCl*, pressed, and dried over soda 
lime, the crystals are lOMgO MgCls ISH^O , dried 
at 110° they lose 4H2O (Krause, A 166,38) 

Magnesium, oxysnlphide of 
MgjOS( = MgO MgS) An amorphous, reddish, 
solid , obtamed, along with COS, by passing CSj 
vapour over heated MgO (Reichel, J pr [2] 12, 
65) 

Magnesium, phosphide of Mg,P. A hard, 
bnttle, steel grey sobd , obtamed by heating 
molten P with Mg in H (Parkinson, 0 J [2] 6, 
127, 309), or m a sealed glass tube (Emmerling, 
B 12, 162) Decomposed by water, evolving 
PH, and forming MgO, with acids gives Mg 
salts and PH, 

Magnesium, salts ot Compounds obtained 
by replacvng Hof acids by Mg The salts of Mg 
belong to one senes, MgX,, where Xe> Cl, NO,, 
4SO4, JPO^, Ac A few basic salts, and many 

aouble salts, of Mg are known MgGO„ the basic 
carbonates and phosphates, and a few other 
Bidts are insoluble m water, but most of the Mg 
salts readily dissolve in water The salts are 
usually prepared by dissolving MgO, MgOjH,, 
or MgCO„ m the various acids, and evaporating, 
some are prepared by double decomposition from 
the soluble salts, generally from MgS04 As 
none of the salts of Mg has been gasified the 
formula given are not necessanly molecular, 
they are based on the results of analysis and 
considerations of the similarities between the 
salts of Mg, Zn, and Gd (v Maonesitjm oboup of 
elements) The Mg salts are numerous, and as 
a class very definite and stable bodies , the fol 
lowmg are the chief salts derived from oxy- 
aoids — bromatCt carbonates t chloratCt dithumatCt 
hypochlorite, hypophosplnte, lodate, mtrate and 
•ite, perchlorate, lodates, phosphates and ite, 
selenate and ite, silicates, sulphate and -ite, 
tellurate and -ite, thiosulphate (v Gabbonates, 
Nitbatbs, Sulphates, Ac ) 

Magnesium, selenide of A flesh coloured 
pp , probably a selenide of Mg, is obtained by 
adding K,Se to solution of a Mg salt , the is 
decomposed by heat, and by acids, with separa 
tion of Se (Berzebus) 


Magnesium, silioidas of A compound of 
Mg and Si is prepared by placing a layer of 
fused and powdered NaGl in the bottom of a 
Hessian crucible, addmg one half of a mixture 
of 2^ parts NaCl and 7 parts Na^SiF,, then 2^ 
parts Mg, and then the other half of the mixture 
of NaCl and Na^SiF,, covering the whole with 
NaGl, and heating in a wind furnace , when the 
reaction is completed .he contents of the crucible 
are stirred with a po.celam rod, and allowed to 
cool The regulus formed at the bottom of the 
crucible is a mixture of Mg and Mg silicide , by 
washing with NH4ClAq the Mg is dissolved out 
(Geuther, J pr 96, 424) As thus prepared the 
sibcide has the composition Mg, Si, It forms 
metal like, lustrous crystals Reacts with HGlAq 
to form MgGl,* C1H4, HjSiO,, and H This sub 
stance may be a compound, or a mixture, of 
MgjSi and MgSi (Mg,Si, = 2Mg2Si + MgSi) A 
sibcide MgsSi is obtained by pulverising, in a 
warm mortar, 40 parts fused MgGl,, 36 parts 
Na^SiF,, 10 parts NaCl, adding 20 parts Na in 
small pieces, and projecting the mixture into ahot 
Hessian crucible After fusion and cooling, the 
greyish black mass in the crucible is found to 
contain metal like tablets and globules , these 
consist of Si and MgaSi , by treating with HGlAq 
Si remains and SiH, is evolved (Wohler, A 107, 
113, cf Martius, A 107,112) 

Magnesium, silioofluonde of MgSiF, , said 
to be obtained as a gum like, very soluble 
substance, by dissolving MgO in H^SiF^Aq 
(Berzebus) 

Magniesium, sulphydrate of, v Magnesium, 
hydrosulphide of, p 160 

Magnesium, sulphides of MgS has been 
isolated, poly sulphides, probably MgS,, MgS4, 
and MgS„ seem to exist in the solution obtained 
by wanning MgS with S and H^O 

Magnesium monosulphidb, MgS Produced 
by passing H laden with S vapour over red hot 
Mg (Reichel, J pr [2] 12, 65 , cf Parkinson, 
C J [2] 6, 126, 309) According to Fremy, MgS 
IS formed, along with CO^, when MgO is strongly 
heated in dry HjS , but Reichel (Z c ) says that 
the products of this reaction are MgO MgS and 
COS MgS IS also said to be formed, along with 
(NH4)2S, by heating MgjNj in dry HjS (Briegbeb 
a Geuther, A 123, 236) Fremy {A Ch [6] 38, 
324) gives [Mg, S] " 39,800 MgS is formed, but 
only in very small quantity, by strongly heating 
MgS04 with C Alkaline sulphides do not ppt 
MgS, but MgOjHj, from solutions of Mg salts 
MgS, formed by heating Mg and S,is described 
as a yellowish grey amorphous, or as a reddish 
brown crystalline, mass , analysis always gives 
rather more S than required by MgS With 
water, MgS is decomposed to MgOjH^ and 
MgSjHjAq, the latter being afterwards converted 
into MgO^H, and H^S 

Magnesium polysulphides By warming, 
not boiling, MgS and S with water, a dark yellow 
solution is obtained, containmg Mg and S in a 
ratio varying from Mg 3S to Mg 6S (Reichel, 
J pr [2] 12, 65) The solution decomposes in 
air, givmg off H^S and ppg MgOjHj and S 
Magnesium, sulphocyanide of, 

Mg(SGN)2 4H3O , V vol 11 p 350 

M M P M 

MAGNESIUM ETHIDE MgrO^Hp, Mag- 
nesium filings act rapidly on emyl iodide, gas 
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m 


being given off If the product be heated in a 
sealed tube at 126® the contents sohdify to a 
white mass which on distillation gives off MgEt 2 
and leaves a residue of Mgl, (Cahours, A 114, 
227, 864 , Hallwachs a Schafarik, A 109, 215) 
These statements are contradicted by Ldhr (A 
161, 48), who finds that EtOAc must be added 
to the mixture of Mg and EtI, and that the 
resulting magnesium ethyl is a non volatile 
solid 

MAGNESIUM GROUP OF ELEMENTS— 

Btrylhum^ Magnesium^ Zinc^ Cadmium^ Mer» 
cury Of these five metals, only Zn and Hg 
are found native, and these in small quantities 
Be occurs chiefiy as silicate in combination with 
A1 silicate, not widely distributed. Mg salts, 
especially MgCO, and MgSO„ ar found in large 
quantities , the chief ores of Zn are ZnCO, and 
ZnS, they occur fairly widely distributed and in 
considerable quantities , small quantities of 
CdS and CdCO, accompany many Zn ores , the 
chief ore of Hg is HgS, which is found only in 


a few localities Be is classed with the rare 
elements , approximately pure Be was not pre* 
pared until 1885 Mg was obtamed by Davy, 
m small quantity and impure, in 1800 , m 1830 
Bussy prepared the metal in a state of approxi* 
mate purity Although brass has been made 
for very many centuries, yet it was not till the 
middle of the eighteenth century that the art of 
preparing metaUio Zn was known m Europe. 
Cd was discovered and prepared in 1817 by 
Stromeyer Hg has been known certainly from 
the beginning of th6 Christian era 

Be and Mg are prepared by reducmg the 
chlorides MCI, by Na or E , ZnO and CdO are 
reduced by heating with G , Hg is prepared from 
HgS by heating with CaO, whereby CaS and 
CaS 04 are formed and Hg is vapourised, or by 
heatmg with scrap iron, when FeS, SO,, and Hg 
are pr<^nced 

The following table presents some of the 
promment physical and chemical properties of 
the magnesium metals — 



Bkuyluum 

Maonksium 

Zinc 

Cadmium 

Mkrcubt 

Atomic 

weights 

9 08 

24 

64 9 

1117 

199 8 


Melting 
points 
(approx ) 
Sp gr 
(approx ) 
Sp heats 
At w 
Sp gr 
(approx ) 
Occurrence 
and pre 
paratwn 


One or more compounds of each element, except Mg, have been gasified Specific 
heats have been directly determined Molecular weights of Zn, Cd, and Hg, and 
piobably also of Mg, are the same && the atomic weights 


Physteal 

ptoperites 


185 
62 
4 92 

Double silicate 
of Be and Al, 
and a com> 
pound of BeO 
and Al^Oj, oc 
cur m a few 
rocks in small 
quantities 

[Prepared by re- 
duction of mol 
ten BeCl, by 
Na , not by 
electrolysis of 
BeCl^ 

[steel - coloured, 
hard, hexa 
gonal cry stals , 
lustrous 


o 

o 

o 

GO 

8 

o 

430° 

to 

o 

o 

17 

72 

87 

245 

094 

056 

14 1 

9 

12 8 

MgCO„ MgSO,, 

ZnO, ZnS, and 

Compounds fre I 

MgCL, and Mg 

ZnCO, are 

quently found 

silicates occur 

fairly widely 

accompanying 

in large quanti- 

distributed, Zn 
found native m 

Zn ores 

ties and widely 

Prepared by re 

distributed 

small quanti- 

ducing CdO by 

Prepared by re- 

ties 

0 

ducing molten 

Prepared by re- 

1 

MgCl, by Na, 

ducing ZnO by 


also by electro- 

C at moder- 


lysis of MgCl,. 

ately high tern 
perature 


Silver - white. 

White, with 

White, with I 

very lustrous. 

tinge of blue , 

slight tinge of 

moderately 

crystalUses m 

blue , crystal- 

hard , malle- 

hexagonal 

hses easily m 

able, not very 

forms , soft ; 

regular forma , 

tenacious 

brittle at ordi- 

soft, but harder 

Crystallises m 

nary tempera- 

than Zn , very 
malleable, duc- 

hexagonal 

tures, malle- 

forms, isoraor- 
phouswith Zn 

able at 100°- 

tile, and flex- 
ible Vapour 

160°, brittle 

Melts at temp 

again at 200° 

IS yellow Melts 

much higher 

Flexibility 

at moderate 

than M P of 

varies with 

temperature, c 

Cd or Zn , has 
not been gasi- 

temp Melts at 

820® , distils 
at lower temp 

0 430° , can 

fied at white 

readily dis- 

than Zn. 

heat 

tilled. 



«. 39 ® 

13 5 

033 

14 8 


in small quan- 
tities Chief 
ore is HgS , 
found in a few 
locaUties in 
fair quantity 
Prepared by 
heatmg HgS in 
air, or wi^ Fe, 
or CaO, and 
condensmg Hg. 


temps above 
— 39° , white, 
showmg famt 
tmge of blue 
when com- 
paied with Ag, 
very lustrous 
CrystaUises m 
regular octa- 
hedra Boils 
atc36C° Vola- 
tilises even at 
very low tem- 
peratures. 
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{ Table— con^ 



BXRTLLIinC 

MAONXSlinC 

Zinc 

Oadmium 

Meroubv 

Chemical 

prppertiea 

1 

Scarcely changed 
heating in 
air or 0 , burns 
in 0 H flame to 
BeO Scarcely 
acted on by S 
at red heat 
Burns in Cl to 
BeCly Dis- 

solves slowly in 
acids to form 

1 salts Only 

one senes of 
salts known, 
BeXj, where 
X = C 1 , ^S 04 . 
iP04, Ac Dis 
solves slowly 

I m alkali solu- 
tions, evolv- 
1 ing H Dis 
tmctly positive 
metal , does 
not show alio 
tropy , BeO has 
no acidic pro 
perties Atom 
of Be is diva 
lent in gaseous 
molecules. 

i 

Unchanged m 
dry air, heated 
in air, or 0, 
bums to MgO 
Decomposes 
hot water 

slowly , bums 
when heated in 
steam, forming 
MgO Decom 
poses CO, at 
red heat Com 
bines directly 
with halogens 
S, P, As, and 
N Dissolves 
in acids to form 
salts Only one 
series of salts 
isknown,MgX2, 
X«C 1 , iS 04 , 
Ac MgOjH.is 
a strong base, 
compounds of 
Mg do not show 
any acidic pro- 
perties Va- 

lency of atom 
of Mg not cer 
tamly known, 
as no bmary 
haloid com 
pounds have 
been gasified 
Mol w pro 
bably same as 
at w 

Unchanged in 
air , heated 

i strongly in air, 

I or 0 , burns to 
ZnO Decom- 
poses steam at 
red heat Com 
bines directly 
^ith halogens, 
but not with S 
Slowly soluble 
in alkah solu 
tion, with evo 
lution of H 
Dissolves in 
acids to form 
salts One 

series of salts 
known, ZnX,, 
X =a Cl, Ac 
Zn02H2 dis 
solves in alka 
hs, but IS ppd 
agam on eva 
poration oVer 
H2SO4 tnvacwo 
There are indi- 
cations of ex- 
istence of a 
hydride of Zn 
Atom of Zn is 
divalent in 

gaseous mole 
cules Mol w 
same as at w 

1 

Slowly oxidised 
on surface in 
air, heated m 
air or^jO, burns 
to CjO Cd 
vapour and 

steam heated 
together form 
H and "OdO 
Combines di- 
rectly with ha- 
^logens, also 

with S and P 
i Dissolves m 
acids to form 
salts Only one 
series of salts 
known, CdX,, 
X = Cl, Ac 
Cd02H2 IS not 
soluble in alka 
hs No com 
pound of Cd 
shows any 

acidic proper 
ties Atom of 
Cd IS divalent 
in gaseous 

molecules 

Mol w same 
as at w 

Unchanged m 
air , heated 

nearly to BP 
18 slowly oxid- 
ised to HgO 
Does not de 
compose water 
or steam Com- 
bines directly 
with halogens 
and S Dis 

solves in acids 
to form salts 
Two series of 
salts'^ are 

known, HgX 

and HgX;, X 
= Cl, Ac , salts 
of both senes 
are numerous 
and stable 

HgO dissolves 
in molten 

KOH to form 
K ;0 2 HgO , 
HgS dissolves 
in Na or K 
sulphide solu- 
tion to form 
compounds 
a:Na;S 3/ HgS 

Hg forms very 
many am- 

monio - com 
pounds Atom 
of Hg IS mono 
and di valent 
m gaseous 

molecules 

Mol w same 
as at w 


General formula and character of compounds I 
Oxides — MO, also in case of Hg, Hg^O 
Hydroxides — MOgHj Sulphides — MS , I 
also m case of Hg, Hg^S Haloid com 
pounds —MX.;, also m case of Hg, HgX 
Salts — MX, , also in case of Hg, MX , X = NO,, 
CIO,, iCO„ ^SO^, iPO„ Ac 

The oxides MO are basic , they react with 
acids to form salts MX,, X=NO.„ ^SO^, Ac 
MgO reacts with water to form MgO JH,, the 
other hydroxides MO H, are formed by ppg 
solutions of salts by alkalis HgO shows feebly 
marked acidic properties , it dissolves in molten 
£OH, and the compound 2 HgO K^O is obtained 
on coolmg ZnOaH, is sol KOHAq, but is 
reppd on evaporation in vacuo over H2SO4 
Mercurous oxide HgjO is the only representative 
of the class MjO , it is very easily resolved into 
Hg and HgO , it reacts with dilute acids, m the 
cold, as ^ basio oxide, forming salts HgX HgjO 
m some respects resembles Cu^O and Ag, 0 , and 
exhibits the relations of Hg to the copper ^Toup 
(v Copper group of elements, vol 11 p 250 ). 
The hydroxides MOA are aU decomposed 


by heat to MO and HjO , HgO^H, if it exists is 
extremely easily separated into its oxide and 
H2O , the only hydroxide obtained by direct re 
action between MO and H O is MgO^H, The 
hydroxides are basic , Mg02H; is slightly 
alkaline 

The sulphides MS are basic The existence 
of BeS is extremely doubtful, MgS is readily 
decomposed by water, giving MgS,H;Aq, and 
finally MgO^H, and HjS , ZnS, CdS, and HgS 
are more stable than MgS , HgS shows slightly 
acidic properties, it dissolves in K^SAq or 
NaaSAq to form compounds a;K2S 2/HgS Mer- 
curous sulphide Hg;S is very easily decomposed 
to HgS and Hg 

The haloid compounds MX, may be obtamed 
by the direct union of the elements , the mer- 
curous oompoundscHgX are also obtained m this 
way MXj and HgX are also prepared by dis- 
! solving the corresponding oxides m HXAq and 
evaporating , but MgCl, cannot be thus obtamed, 
as evaporation towards dryness of MgCl^Aq re- 
sults in formation of HCl and MgO mixed '^th 
oxyohlondes aMgOyMgClj, The oomponndf 
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BeCl^, BeBrj, ZnOlj, CdBrj, HgCl^* Hglj, and pro- 
bably HgOl, have been vapourised without de- 
composition The haloid compounds form 
many double compounds They all combine with 
NH, , vanous ammonio derivatives of HgX^ and 
HgX are known Numerous oxy haloid com 
pounds, tcMO yMXj, are known* 

The salts MXj are numwous and well marked , 
they are obtained by disso^^ng the correspond- 
ing oxides or carbonates in acids, and evapora- 
ting Mercurous salts HgX are prepared by 
digesting excess of Hg with the vanous acids 
in the cold Many bUsic salts of Be, Zn, and 
Hg have been prepared , most of the salts of Mg 
are normal 

The five metals Be, Mg, "Jn, Cd and Hg 
belong to Group II , as the elements are ar- 
ranged ii\ accordance with the periodic law 
The following table shows their positions in the 
Group — 

Etcn Series 

2 4 6 8 

Be = 9 Ca = 40 Sr = 87 Ba = 137 

Odd Scries 

3 6 7 9 11 

Mg = 24 Zn = 65 Cd = 112 — Hg = 200 

The properties of Be, the first meniber of the 
group, suggest those both of the even and odd 
senes members Physically it approaches Mg, 
Zn, and Cd more than Ca, Sr, and Ba , in the 
conditions under which it is oxidised, the basic 
but non alkaline character of its hydroxide, the 
existence of many basic salts, &g , Be shows 
closer resemblances to Zn, Cd, and Hg than to 
Ca, Sr, and Ba The solubility of Be02H2 in 
KOHAq also suggests the solubility of ZnOjH^ in 
KOHAq, and of HgO in molten KOH , the 
hydroxides of Ca, Sr, Ba, and Mg are quite in- 
soluble m alkalis Mg is closely related in many 
lespects to the metals of the alkaline earths, 
Ca, Sr, and Ba , but its much greater stability in 
air, its non decomposition of cold water, the easy 
resolution of its hydroxide into MgO and H O by 
heat, &c , exhibit the analogies between Mg and 
Zn, Cd, Hg Sulphides of Ca, Sr, and Ba are 
readily formed, but MgS is only produced by heat- 
ing Mg to redness in H laden with S vapour , 
the difficulty of forming MgS recalls the non- 
isolation of any compound of Be and S Alkali 
carbonate solutions ppt MCO^ from solutions of 
salts of Ca, Sr, and Ba , but the pps obtained from 
Mg salts are basic carbonates ccMgCO, yMgO^Hj 
The sulphates of Ca, Sr, and Ba are reduced to 
MS by heating with 0, but MgS04 ’i® scarcely, if 
at all, reduced in this way Hg is distinguished 
from the other members of the magnesium 
family by its physical properties, the formation 
of two series of salts, the formation of a large 
number of ammonio- derivatives of both series of 
Hg salts, and in other ways 

In the composition of their salts, and some- 
times in the isomorphism gf salts, the metals of 
the Mg family resemble those of the Fe family, 
viz Mn, Pe, Ni, Co {v Iron group op elements, 
p 66) For a further treatment of the elements 
of Group II V Classification, vol ii pp 204- 
207 , cf also Alkaline earths, metals op the, 
Tol i p 112 

M M P,M 


HAONEI'IC BOTATOBT VOWBSlB of hqutd 
compounds, v Phtsical methods, section Op^ 
tical methods 

MAIKOGALLOL C„H,Cl„0,o (?) [190®] (From 
paipco, I glitter) Obtained, together with leuco 
gallol, by passing chlorine through pyrogallol 
(16 g ) dissolved in 60 p c acetic acid (46 g ) until 
the liquid is brown, and allowing the liquid to 
stand (Groves, A 179,237, Stenhousea Groves, 
C J 28, 706, Webster, C J 45, 208) Tn 
metric prisms, insol water, v sol hot alcohol, 
extremely sol ether, insol CS, and petroleum 
•ether Decomposed by boiling with water yield- 
ing CO, oxalic acid, and tn chloro pyrogallolL 
Eeduced by zinc and H^SO, to tn chloro pyro 
gallol (Webster, C J Proc 3, 130 , Hantzsch a. 
Schmter, B 20, 2033) Boihng with dilute 
H^SO, gives a condensation product, and also a 
substance that is ppd from aqueous solution by 
gelatin Aqueous NaHSO, and zinc dust re- 
duce it to tn chloro pyrogallol and an amorphous 
substance which yields furfuraldehyde when dis- 
tilled with dilute H2SO4 Mairogallol gives a 
crimson colour with solution of sodium sulphite 
(Cross a Be van, C J 43, 18) Mairogallol 
when gradually heated gives a sublimate of tn 
chloro quinone and tetra chloro quinone These 
reactions indicate that mairogallol is derived by 

condensation from 
(Webster) 

MALACHITE GREEN v Tetra srETHTL-Di- 

AMIDO TRI PHENTL-CARBINOL 

MALAMIC ACID v Malic acid 

MALEiC ACID C4H,04 1 e 
COjH CH CH CO^H Mol w 116 (confirmed by 
Raoult’s method, Patern6, B 21, 2158) [130®] 

Rqq 38 6 (in a 6 9 p c aqueous solution , Kanon- 
nikoff, J pr [2] 31, 347 , cf Knop, A 248, 175) 
H C V 331,702 (Louguinine, C R 106,1290) H 0 
V 326 900 (Stohmann, Kleber a Langbein, J pr 
[2] 40, 217) HC p 326,300 (S K a L) 
H F 187,700 (S K a L ) Heat of solution 
-4,438 (Gal a Werner, Bl [2] 47, 158) Heat 
of neutralisation 26,648 (G a W ) 

Formation — 1 Together with fumano acid 
(q V ) by the distillation of malic acid (Lassaigne, 
A CA[2] 11,93, Polouze, A Ch, [2] 56,72, 
Liebig, A 11, 276 , Buchner, A 49, 57 , Kekul6, 
A Suppl 1, 129, 2, 85, Von Richter, Z [2] 6, 
453) — 2 By heating silver succinate at 180® 
(Bourgoin, C R 72, 52) —3 By saponification 
of the ether obtained from di chloro acetic ether 
by heating with reduced silver at 220®, or by the 
action of sodium upon its ethereal solution m 
the cold (Tanatar, B 12, 1563) — 4 By the 
action of KCN on a di bromo propiomo acid 
(Tanatar, B 13, 159) —6 From (S) -bromo pyro- 
mucio acid and dilute HNO, (Hill a Sanger, A 
232, 65) —6 By the action of baryta on tri- 
xCH C(OH) CCl,?x 
chloro phenomahc acid ( (I >0 ) 

VCH CO / 

Preparation — Malic acid is rapidly distilled 
until Hhe residue thickens, the flame being then 
withdrawn, the distillation then continues by 
itself until the residue is solid (furgano acid) 
The distillate consists of maleic acid and maleio 
anSiydnde, and may bo wholly converted into 
maleio anhydnde by AcCl The mal^o anhy- 
dride may be purified by crystallisation from 
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HOAo and then converted by hhi water into 
maleic aoid (Anschutz, B 12, 2281 , cf Perkin, 
B 14,2647) 

Properties — Monoolmic prisms Y sol 
water and alcohol, m sol ether Its aqueous 
solution reddens litmus strongly Begins to boil 
at 160*^, bemg then restored into maleio anhy- 
dride and water, which partially re unite m the 
receiver An aqueous solution of maleio acid is 
ppd by baryta (difference from fumaric acid) 
Unlike fumaric acid, maleio acid is not ppd by 
adding mineral acids to solutions of its salts 

Beacttons — 1 Reduced by water and sodium 
amalgam to succinic acid Zinc added to an 
aqueous solution of maleio acid yields zinc 
maleate and succinate — 2 Calcium maleate 
fermented m contact with cheese also changes to 
•uccinate (Dessaignes) — 8 Electrolysis gives 
acetylene, succmio acid, and a small quantity of 
fumanc acid (Kekul6, A 180, 1) —4 Combines 
readily with hrormne m the cold, forming iso di- 
bromo succinic acid and some di bromo succinic 
acid derived from fumanc acid into which a 


portion of the maleio acid is at the same time 
transformed (Kekul6 , Petri, A 196,69) Chlorine 
gives a di chloro sucoinio acid (Petrieff, Bl [2] 
41, 809) Bromine m presence of water forms 
iso di-bromo-succinio, bromo fumaric, bromo 
Buccimc, and fumanc acids (Wishcenus, A 246, 
68) — 6 Dissolves easily in aqueous HBr, the 
solution even at O'’ soon depositing fumanc 
acid and bromo succinic acid in equimolecular 
proportions The bromo succinic acid may 
easily bo extracted from the product by water 
(Fittig a Dorn, B 9, 1191) —6 Converted into 
lumario acid by boiling cone HIAq, HBrAq, 
dilute HNO3, or HClAq (Kekul6, A Suppl 1, 
184, 2, 93, KekuU a Strecker, A 223, 186) 
When HIAq is used the ultimate product is 
Buccimc acid Dry HCl does not convert maleic 
acid into fumanc Maleic acid is converted into 


fumanc acid by heating its aqueous solution at 
100°-180® (Semenoff, BZ [2J46,816) An aqueous 
solution of sodium maleate is not affected by 
being heated for 10 hours in a sealed tube at 100° to 
186° — 1 With hypochlorous acid it forms a com- 
pound which reduced by sodium amalgam yields 
inactive malic acid, oxymaleic acid (?), and a 
hquid which breaks up on heating into COj and 
(Petneff) — 8 KMnO, oxidises it to m 
active tartaric acid — 9 Alcoholic NH, at 160° 
slowly forms aspartic acid (Engel, C B 104, 
1806) —10 The acids of the maleic series readily 
split off HjO from their acid anihne salts, when 
the aqueous solution of the latter is left to stand 
for several days or boiled , a crystalline pp being 

fonned of the acid anihde or of 

an isomende thereof Under the same con 


I 

i 




ditions the acid aniline salts of the acids of the 
fumaric series are quite stable This constitutes 
a ready method of determimng to which of the 
two iBomenc senes a given acid belongs The 
acid is half neutrahsed with aniline and either 
left to stand or heated to boiling, if a pp .s ob- 
tained insoluble m dilute HGl the acid belongs 
to the malric senes (Michael, B 19, 1872) 
Salts — KjA" (dned at 100°). Radiating 
crystals, v sol water, insol alcohol — EHA^'^aq 
small crystals , v sol water The solution 
fcddens litmus- — Na^A'\ needles Ppd as a 


granular crystalline powder by adding alcohol 
to its aqueous solution Is not deliquescent — 
NaHA^'8aq TncUnic crystals (Bodewig, J 1881, 
716) SI sol cold water — KNaA'^aq deliques 
cent crystalline powder (BUchner, A 49, 60) — 
BaA'^ 2aq gelatinous pp , changing to scales 
S 11 at 20° (Regnault) — BaA"aq (iUischiitz) — 
BaHjA'^, 6aq mdistmct crystals, which redden 
btmus , V sol water (BUchner) — CaA"aq (dried 
at 100°) small needles, sol water — CaHjA^gdaq 
long pnsms, v sol water, insol alcohol — 
SrA"6aq silky needles — SrH^",8aq rect 
angular pnsms — MgA' 3aq — MgBtaA". 6aq 
hard crystals, v sol water, insol alcohol — 
ZnA" 2aq crystals, v sol water, insol alco 
hoi — NiA"aq apple green crystals — CuA" 

light blue crystals, si sol boiling water, v sol 
KHgAq, forming a solution whence alcohol ppts 
an azure blue crystalline powder — PbA" 3aq 
amorphous pp , changing to needles — Pb^"0 
(dried at 100°, Otto, A 127, 178) -Ag^' 
white pp .changing to lustrous needles — AgHA" 
(dned at 100°) needles 

Acid aniline salt C^H3NH3HA";^aq 
prisms, sol water On allowing the solution to 
stand for some days it forms phenyl aspartic 
acid CjHjNH C2H,(COj,H)2 [132°] (Anschutz a 
Wirtz, A 239, 140, cf Michael, B 19,1373, 
Am 9, JLd3, 197) — The neutral aniline 
maleate when boiled in aqueous solution de 
posits the phenylimide of phenyl aspartic acid 

CANH a body [212»] which 

was formerly described as the di anilide of maleic 
acid C2H2(CONHPh)2 

Phenyl-imide C2H2 <qq>NC 3H3 [91°J 

(162° at 12 mm ) Formed by the dry distilla 
tion of acid aniline malate (Anschutz a Wirtz, 
Am 9, 238 , cf Michael a Wing, Am 7, 280) 
Long yellow needles, v sol benzene, CHCl, 
ether, and alcohol , si sol CS^ and hgrom Its 
solution in chloroform takes up bromine, form 
ing the phenyl imide of di bromo succinic acid 
[169°] Baryta water at 40° gives the acid 
anilide of fumanc acid 

Mono methyl ether HMeA" Probably 
exists in the solution of maleio anhydride 
in MeOH Such a solution becomes hot when 
mixed with KaOMe, probably forming NaMeA", 
but the solution presently deposits a bulky white, 
partly crystalline, pp , which forma an alkalme 
aqueous solution, becoming neutral on boil 
ing, the neutral solution contains the methyl 
denvative of sodium methyl malate 
C2H,(0Me)(C02Na)(C02Me) 

(Purdie, C J 47, 873) 

Di methyl ether Me^A" (206° iV) 
S O 1 163 H 0 669,670 (Ossipoff, C B 109, 
812) From silver maleate and Mel, excess of 
iodine being avoided, as this would convert it 
into di methyl f umarate (Anschutz, B 12, 2282) 
Bromine effects the same change 

Mono - ethyl ether HEtA" From the 
anhydride and boiling alcohol Also from HAgA' 
and EtI (Ossipoff, J B 20, 264) Kot identical 
with the mono ethyl ether of fumanc acid 
Forma a salt NaEtA" By treating HEtA" with 
HaOEt and boilmg the product with watet 
0^,(0Et)(C02Et)(C02Na) is obtained, identical 
With that derived from fumaric apid (ihirdie) 
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D%- ethyl ether EgL" (226® i V) 
From AgsA'^and Etl (Ansohtltz, B 11, 1644, 
12, 2281) Vapour density corresponds to the 
formula (O ) Colourless hquid Converted by 
iodine into the fumano ether Bromine gives 
di bromo succinic ether Boiling with NaOMe 
forms a product whence boiling water produces 
CjH,(OMe)(CO^t)2{Purdi^, C J 47, 868) 

Di ‘ isopropyl ether Pr^A" Vapour 
density corresponds to the* formula 
CH CO 

Anhydr%deC,B.JO^ie || >0 [63®] 

V CH CO ‘ 

(Anschutz), [67®] (Pelouze, A Ch [2] 66, 72), 
[60®] (Fittig, A 188, 87) (202® i V ) (A ) V D 
48 (H«=l) (calc 49) (Hubner a Schreiber, Z 
[2] 7, 712) H C 336,920 (OssiVflf, G R 109, 
811) Appears to be the sole anhydride of both 
maleic aiM fumano acids 

Formation — 1 By rapidly distilling maleic or 
fumano acid, and frequently rectifying the pro 
duct (Pelouze, A 11, 263 , Kekul6, A Suppl 2, 
87) In vacuo, maleic acid splits up mto water 
and anhydride even at 100° (Reioher, R T C 2, 
312) — 2 By heating fumano acid with AcCl and 
HOAo at 100® — 3 From silver fumarate and 
fumaryl chloride (Perkin, B 14, 2645) — 4 By 
distilling chloro or bromo succinic anhydride 
(Anschutz a Bennert, B 15, 643) -^6 By dis 
tilling malic anhydride 

Preparation —1 Malic acid is treated with 
an excess of acetyl chloride, and the product 
(which probably chiefly consists of acetyl malic 
anhydride) is distilled, when it splits up into 
acetic acid and maleic anh} dride , the yield is 
45 p c (Perkin, C J 39, 502 , B 14, 2547) — 
2 By dry distillation of malic acid and treatment 
of the residue and distillate with AcCl , the 
yield 18 60 p 0 of the theoretical (Anschutz, B 
12, 2281) 

Properties — Trimetrio crystals, abc=> 
6408 1 4807 (Bodewig, B 14, 2788) In contact 
with water it is converted into maleic acid, 
which is conveniently prepared in this way 
The abnormal rapidity of the etherification of 
maleic acid by heating with alcohols appears to 
be due to an intermediate formation of anhy- 
dride (Reicher, R T C 2, 308) Maleic anhy- 
dride heated in a sealed tube at 260® gives a 
carbonaceous residue and gases (Semenofl, Bl 
[2] 46, 816) 

Reactions — 1 Unites with bromine at 100®, 
forming iso-di bromo succinic anhydride, which 
IS resolved at 180® mto HBr and bromo maleic 
anhydride — 2 PCI* gives the chloride of fumano 
acid (Perkm, B 14, 2648), but maleyl ohlonde 
(71® at 11 mm) appears to bo first formed 
(Anschutz a Wirtz) — 3 With a saturated solu- 
tion of HCl m HOAo it forms at 100® ohloro- 
Buccinio acid — 4 When heated with phenyl- 
hydrazine (1 mol ) at 160® it forms the phenyl 
hydrazide OJEL^ OjOa NjHPh, which crystalhses 
in needles [269®], and turns brown at 180® 
(Hdtte, / w [2] 85, 296)— 6 When heated 
with phenols it produces fluorescent compounds 
analogous to the phthaleins, which may there- 
fore be called * malelns ’ The resorcin malein 
has a green flaoresoence, (a) naphthol malein 
has a greeniah-red fluorescence (Burokhardt, B 
18, 2864) 

ConsMtUum — The constitution of fumaric 


and malelo hcids is discussed under Fuuario 
Acn>, vol u p 686 The anomalous formula 
OOjHOOHgCOjH for maleic acid, based on 
the formula 00^ GBr 2 GH, CO^H, is rendered 
improbable by the observation that bromo- 
fumano and not pyruvic acid is the product 
formed, together with GO,, when barium iso-di 
bromo succmate is treated with moist Ag^O iq 
the dark (Demuth a V Meyer, B 21, 264) 
Racemic acid is formed when silver iso di 
bromo succmate is boiled with water The re- 
presentation of maleic and fumano acids by 
formules m space has been discussed by Wish 
eenus m his treatise Ueber die railmliche 
Anordnung der Atome in organischen MolectUen 

References — Amido , Bromo , and Ghlobo 

MAIiSlO ACIDS 

AUo maleic acid v Fumaric acid 

MAlEO-FLTJORESCElN G,.H,20, us 

/C.H.(OH), 

0 C^CJ1,(0H)2 Obtamed by heating resorom 

1 \G 2 H 2 C O 

with maleic anhydride (Lunge a Burckhardt, B 
17, 1598) Small needles Sol alcohol, si sol 
water Dissolves in alkalis to a red solution, 
with a strong green fluorescence With KOH, 
Mel, and MeOH it gives a dimethyl denvative, 
ChH juMejOj, crystalhsmg in red needles AcGl 
in HOAc gives GigHjoAc^Oj, crystalhsmg from 
HOAo m yellowish needles, msol water, GHG1„ 
and benzene, si sol alcohol (Burckhardt, B 18, 
2864) 

MALETL CHLORIDE v Chloride of Fumario 

ACID 

MALIC ACID G^HgOj i e 
GO 2 H GH* CH(OH) CO,H Mol w 134 [100®] 

S G 1 66 (SchrSder, B 12, 1611) S G of solu- 
tions (Schneider, A 207, 262) Heat of solu 
tion — 3148 Heat of neutralisation 24,919 (Gal 
a Werner, Bl [2] 46, 803) [a]©*" —3 m dilute 

solutions , as the liquid becomes more conoen 
trated it approaches 6 9 

Occurrence —Malic acid was discovered by 
Scheele in 1785, but its composition wasflrst 
correctly determined by Liebig {A 26, 166) It 
IS very widely diffused in the vegetable kmg 
dom, being contained in plants sometimes m the 
free state, sometimes m the form of potassium, 
calcium, or magnesium salt It is found m 
abundance, together with citric acid, m nnnpe 
apples, m the fruits of the barberry, sloe, elder, 
and mountain ash, and in gooseberries, cherries, 
bilberries, strawberries, raspberries, and many 
other fruits It is likewise found in the roots of 
marsh mallow, angehca, anstolochia, bryony, 
liquorice, primrose, and madder , m carrots and 
potatoes, in the leaves and stems of acomte, 
belladonna, hemp, celandine, holy thistle, let- 
tuce, tobacco, poppy, rue, sage, house-leek, 
tansy, thyme, valerian, and mehlot, m the 
flowers of chamomile, elder, and mullein, m 
pine apples and grapes , m the seeds of carra- 
way, cumm, parsley, anise, flax, and pepper , in 
asafcitida, opoponax, and myrrh It also occurs 
in the leaves of the common ash (Gmtl, Z [2] 
5, 377), and in the fruit of the suma<|2i (Reinsoh, 
Z 1866, 221) Yolk, the sweat of sheep, con- 
tains potassium malate to the extent of 2 6 p o. 
of the sohd residue (Buisine, C R 106, 14261, 

Formation --I. Maho acid, with the same 
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optical properties as those with which it exists 
m plants, may be formed from asparagine or 
active aspartic acid by treatment with nitrous 
acid (Pina, A Oh [3] 22, 160) —2 Malic acid, 
with a rotatory power equal and opposite to that 
contained m plants, may be obtained from ordi- 
nary tartaric acid by the action of phosphorus, 
lodme, and water (Dessaignes, A 117, 134, 
Bremer, Bl [2] 26, 6, B 8, 861, 1694) 

Preparation —1 The juice of mountain-ash 
bemes, not quite npe, after being pressed, boiled 
up, and filtered, is partly neutralised with car- 
bonate of potassium, leaving, however, a sufid- < 
cient excess of acid to redden litmus pretty 
strongly , then precipitated by nitrate of lead , 
set aside for a few days, till the curdy precipitate 
IS completely converted into small needles , 
these crystals freed from the admixed mucous 
or fiocculent compound of lead oxide and colour 
mg piatter by careful elutnation with cold water, 
are, lastly, well washed with water The needles 
of impure malate of lead are boiled with a slight 
excess of dilute sulphuno acid , the filtrate di- 
vided into two equal portions , one portion ex- 
i^otly neutralised with ammonia , the other por 
tion then added, and the reddish liquid evaporated 
and cooled, it then yields nearly colourless 
crystals of acid malate of ammonia, which may 
be rendered quite colourless by recrystallisation 
These crystals are then precipitated by acetate 
of lead, and the precipitate, after thorough wash- 
ing, IS decomposed by sulphydrio or sulphuric 
acid (Liebig) — 2 The juice is boiled for some 
time with of lime m quantity not quite 
sufficient for neutralisation, and the pp poured 
into a boihng mixture of HKO^ (1 pt ) and water 
(10 pts ) The acid calcium msdate which crys- 
talhses out on cooling is recrystallised from 
water, dissolved in water, ppd by lead acetate, 
and the lead malate decomposed by H^S (Liebig, 
A 38, 259) By similar processes malic acid 
may be obtained from house leek, from cherries 
or barberries, from the berries of Bhtis conariaj 
from the stems of rhubarb, from apples, and 
from tobacco 

Properties — The aqueous solution, concen 
trated to a syrup and left to evaporate m a warm 
place, yields groups of colourless shining needles 
or prisms of 4 or 6 faces They molt at 83® 
(Pelouze) or 100® (Pasteur), and do not suffer 
any loss of weight at 120® They deliquesce m 
the air, and are v e sol water and alcohol 
Dilute solutions of malio acid are IsBvorotatory, 
but the rotation changes so rapidly with concen- 
tration that concentrated solutions are dextro- 
rotatory These dextrorotatory solutions are 
rendered lavorotatory by the addition of H2SO4 
or of HOAo [ajo = 6 891 — 0895g (where q = per- 
centage of water in solution) (Schneider, A 207, 
263) Solutions of sodium malate containmg 
about 64 pts of the salt to 46 pts of water are 
inactive at 20° , stronger solutions are laevoro- 
tatory, while more dilute solutions are dextro- 
rotatory (Thomsen, J pr [2] 36, 163) Malic 
acid kills algsB {Zygnemacece) (Loew a Bokiomy, 
J pr [2] 36, 272) Malic acid prevents the ppn, 
of cupnc ^d feme salts by alkalis, 2 mols 
holding 1 mol of OuO in solution (Hofmeister, 
A 189, 27 , of Juette, Fr 7, 489) A dilute Uo- 
lution of malic acid or of a malate is not imme- 
diately ppd. by lime water or by CaCl, either in 
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the cold or on heating , but on the addition of 
alcohol a white pp of calcium malate separates 
(Braconnot, A Ch [2] 61, 331 , H Bose, P 31, 
210) However, a solution of malic acid (1 mol ) 
mixed with pure milk of lime (2 mols ) may so- 
lidify to a pasty mass (twig a Hecht, A 238, 
171) A concentrated solution of an alkaline 
malate is ppd by CaQlj, but presence of NH,C1 
hinders the ppn , which, however, takes place on 
adding alcohol Lead acetate gives a white pp , 
soluble m excess of malic acid and in ammonia , 
when the pp is heated in the mother liquid it 
melts to a semifiuid transbjeent mass Malates 
are not blackened by heating with fuming H^SO^ 
Dilute HOAo at 60° dissolves lead malate, but 
not lead tartrate or citrate (Hartsen, Fr 14, 373 , 
Ar Ph [3] 6, 11\)) Malic acid may be separated 
from 0x^10 and tartaric acids by ppg the latter 
with CaCL,, filtering, and ppg calcium malate 
by adding alcohol to the filtrate (Barfoed, Fr 7, 
403) i^monium malate may be separated 
from ammonium citrate, tartrate, and oxalate 
by solution in alcohol (Barfoed) 

Reactions — 1 Heated for some hours at 
140® it yields water and fumario acid At 180° 
it gives off water and maleic anhydride, while 
fumaric acid remains as a solid residue If the 
malic acid be suddenly heated to 200° and kept 
at that temperature a comparatively large quan 
tity of maleic anhydride is obtained The ma 
leic anhydride, combining with the water in the 
distillate, IS partially converted into maleic acid 
Malic acid is carbonised when suddenly exposed 
to a red heat — 2 By treatment with potash and 
bromine^ bromoform is obtained (Cahours, A Ch 
[3] 19, 607) — 3 Nitric acid easily oxidises it to 
oxalic acid and COj — 4 Cone HIAq at 180° 
reduces it to succinic acid (Schmitt, A 114, 106) 
Succinic acid is also formed when calcium ma 
late IS fermented in contact with yeast (Pina, A 
70, 102 , Liebig, A 70, 104, 363) Fermentation 
of calcium malate by certain Schizomycetes pro- 
duces succinic, acetic, butyric, and propionic 
acids and ethyl alcohol (Fitz, B 11, 1896 , 12, 
481 , cf Dessaignes, C R 28, 16 , Liebig, A 70, 
104, 363 , Kohl, A 78, 252 , Baer, Ar Ph [2] 

69, 147 , Winckler, Jahrb pr Pharm 22, 300 , 
Reblmg, Ar Ph [2] 67, 300 , B6champ, G R 

70, 999) — 6 By slow oxidation in the cold with 
K^CrjO, it IS converted into malonio acid (Des 
saignes, A 107, 251) — 6 When boiled in dilute 
aqueous solution with MnO^ it yields a distillate 
containing aldehyde (Liebig, A 113, 14) — 
7 Heated with KOH it yields acetic and oxalic 
acid —8 When calcium malate (1 pt ) is heated 
with PCI5 (4 pts ) the chloride of fumario acid 
passes over (Perkin a Duppa, A 112, 24 , Li^s 
Bodart,il 100,327) — 9 Boiling aqueous El^SO , 
at 136® gives aldehyde, CO^, water, and CO 
(Weith, B 10, 1744) — 10 The electrolysis of 
potassium malate gives aldehyde, COj, and some 
acetic acid (Bourgom, Bl [2] 9, 427) —11 Water 
containmg a few drops of H^SO^ at 160® gives 
fumano acid (Markowmkofl, A 182, 361^ — 
12 When heated with phenol and HjSO* it gives 

vO-CO 

CO and G^H.^ | (Pechmann, B 17* 929, 

\OHOH 

1649) — 18 Long boiling with cone HClAq gives 
fumario acid — 14 Cone HBr at 100® gives 
bromo-suocinio acid and fumario acid (Kekul6, 
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4. 180, 11) —15 Chloral at 125° forms 
yO CH CHj CO^ 

CC1,CH< I [140°] This forms 

CO 

large crystals, si sol cold water (Wallach, A 
193, 42) With PCI4 it gives the oily chloride 
C8H4CI4O4, whence alcohol forftis C«H4Cl,(0Et)04 
[46°], and MeOH gives G,-H4Cl3(0Me)04 [85°] — 

16 Phenyl hydrazine at J20'^ forma C,8H,8N40, 

% e C2H40(C0 NiH^Ph)2 [223°], which crystallises 
from dilute alcohol in plates (Bulow, A 236, 
195 , cf Fischer a Passmore, B 22, 2734) — 

17 Malic acid (3 pts ) heated with m amido* 
benzoic acid at 150° forms a product whence by 
washing with hot water and alcohol, dissolving 
in aqueous NH3 and ppg by HC^t there is obtained 
a white powder C2H40(C0 NH C4H4 COjH), The 
ammonium salt of this acid forms with cupno 
acetate a pp of Cu, (C,3H,,N20,)2 Ac^O decom- 
poses it, forming NHAc C3H4 CO^H (Schiff, G 
16. 28 , A 232, 166) 

Salts — Malic acid has a tendency to form 
acid salts At 200° the salts give off water and 
are converted into fumarates — NH4HA" trans 
parent tnmetno pnsms Not hemihedral, but 
becomes so after fusion and recrystallisation 
S G li& 1 55 #.S 32 at 15 7° [a] = -6° On 

dry distillation it forms fumanmuje, fumaric, 
and maleic acids, and active and mdctive malic 
acid Combines with acid ammonium tartrate 
Normal ammonium malate (NHJjA" is v 0 
sol water, and its solution gives off NH, to the 
air, becoming acid In a solution containing 
63 p 0 of the salt [a]n =-42 In a 17 p 0 so 
lution [a]i, = — 7 2 (Schneider, A 207, 276) — 
KHA" crystals Begins to decompose at 100° 
Sol water, msol alcohol [a]^ = - 5 in a 21 p o 
solution , = — 67ina94po solution at 20° — 
K A" Uncrystallisable and deliquescent mass 
22 m a 62 p c solution, =—6 8 in a 

9 4 p 0 solution at 20° (Schneider) — NallA" 

Crystallisable and permanent in the air , sol 
water, in sol alcohol [ajp =» + 0 15 in a bO 6 p 0 
solution , = — 5 64 in a 20 p c solution at 20° 
(Schneider) — Na^A" Uncrystallisable 

Wd = -f47ina65 5pc solution , = — 8 4 in a 

5 3 p c solution — ^LiHA" Uncrystallisable 
foln- -4 6 in a 50 p 0 solution, = —8 4 in a 

10 pc solution — ’‘L12A" Uncrystallisable 
Wd"*— 41in a 39 p c solution, =—12 m a 

6 p 0 solution at 20° (Schneider, A 207, 273) — 
BaA"aq thin plates [a]D=* + 82 ina94pc 
solution , = — 26ina2po solution at 20° — 
*BaH2A"2 Uncrystallisable and more soluble 
than the neutral salt — SrA"aq (dried at 100°) 
Crystalline mass, V sol water — *SrH2A" Crys- 
talline pp formed by adding malic acid to a so- 
lution of the preceding SI sol cold, m sol hot, 
water -CaA" 3aq S 839 at 15° , 711 at 45° , 
566 at 58° , 600 at 65° , 663 at 72° , 737 at 
86° (Iwig a Hecht, A 233, 170) Granular 
crystalline mass When a solution of malic 
acid IS added to lime water a pasty mass of 
A"Ca2(OHj2 9aq{?) is flrs^i formed, but when the 
theoretical quantity of malic acid has been 
added this dissolves up again, and the clear 
liquid deposits nodules of CaA"3aq m the course 
of 24 hours — CaH^A", 6aq (Hagen, A 38, 263) 
Occurs in stems of Oeranium zonaU^ the berries 
of Bhu» glahrum (Hogers, Am 8 27, 294), and 
In tobacco Separates m well formed tnmetno 
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octahedra from a solution of the nentrcJ salt in 
warm dilute nitric acid S (of CaHA",) 1 287 
at 15°. 8 514 at 46° , 32 236 at 67° 13 127 at 
68° , 7 437 at 78° (I a H ) Ca]i, - + 6 (Bremer, 
R T C 8, 164) When the solution obtained 
by neutralising malic acid with CaCO, is boiled 
a nearly msoluble granular pp is got, which 
consists of CaA"aq (Richardson a Meundort, A 
26, 135), or of CaA" (Hagen, A 38, 257) — 
MgA" 5aq Prisms, which separate from a highly 
concentrated solution (Liebig, A 5, 148) Alco- 
hol ppts MgA" — MgH2A"24aq(or3aq) Flattened 
prisms — ZnA"3aq Monoclmic crystals (Handl, 
J 1859, 289) Slowly deposited in the cold from 
the product of solution of zinc carbonate in 
aqueous malic acid at 30° When these sub- 
stances are boiled together a basic salt 
ZnO(ZnA")j4aq is deposited as a jelly, changing 
to a sandy powder, while the filtrate deposits 
ZnA^' 3aq as hard, four sided prisms S 1 7 at 
20° — ZnH2A"2 2aq Elongated octahedra S 
4 m the cold — The neutral manganese salt 
IS very soluble and uncrystallisable , by adding 
malic acid to its solution the acid salt is ppd 
as a white powder, S 2 5 From boiling water 
it separates in rose coloured crystals — The neu- 
tral and acid ferric salts are gummy masses, 
V sol water and alcohol — CuA" aq green 
gummy mass, V sol water —CuH^", 2aq blue 
crystals, obtained by evaporation at 40° — 
CuO(CuA")2 4aq green msoluble powder ob- 
tained by boiling aqueous malic acid with cupno 
carbonate If evaporated at 45° dark green 
crystals of CuO(CuA")2 6aq may be got H 
Schulze {Ar Ph [2] 67, 273) obtained green 
crystals of a double salt of cupno malate and 
ammonium sulphate -PbA"3aq Obtained by 
ppg neutral lead acetate with a solution of cal- 
cium or potassium malate, as a white curdy pp , 
which slowly changes to radiating four sided 
needles Melts m boiling water V si sol cold, 
m sol boiling, water, from which it is deposited 
m needles Dissolves easily in nitric acid , acetic 
and malic acids do not dissolve it more readily 
than water When dry it does not melt at 170° 
but at 220° it forms lead fumarate — PbA" aq 
{dried at 100°) (Otto, 4 127, 175) -PbO(PbA' )^ 
Obtained by digesting the neutral salt with am 
monia, or by dropping a solution of a neutral 
malate into a boiling solution of lead subacetate 
Amorphous pp , not becoming crystalline Does 
not melt under water Melts under hot dilute 
HOAo, evidently changmg to the neutral salt 
Nearly msol water, to which, however, it im- 
parts an alkaline reaction — AgjA" White 

granular pp , formed by adding silver nitrate to 
a solution of neutral or acid ammonium malate 
—Aniline malate C^H^NHsHA" [144°] 
White prisms (from alcohol) On dry distilla 
tion it gives water, aniline, the phenyl imide of 
phenyl aspartic acid [2ll°], and the phenyl- 
imide of maleic acid [91°] (Anschutz a Wirtz, 
Am 9, 237 , A 239, 140) 

Acetyl derivative C H,(OAc)(C 02H), 
[13<f°] From the acetyl derivative of the an 
hydride and water (Anschutz, A 254, 166) 
Di-methyl ether (122? at 10 mm ) 
£kG ^ 1 2386 Formed, together with MeHA'\ 

by nassing HCl into a cooled solution of malic 
acid in MeOH (Demondesir, A 80, 301 1 C* B 
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23, 227 , Ansohtltz, B 14, 2790 , 18, 1953) ^ 
Ca(MeA''), is sol alcohol 

Acetyl derivative of the di methyl 
ether CACOAoXCO^Me)^ (129° at 11mm) 
From the ether and AcGl 

Di-ethyl ether (128° at 10 mm ) 

Formed m uke manner Gan only be distilled 
in vacuo — Ca(EtA")g is sol alcohol 

Acetylderivativeofthe di ethylether 
CA(OAc)(CO,Et)2 (137° at 12 mm ) 

Nitroxyl derivative of the di-ethyl 
ether S G W 1 202 From 

the ether, fuming HNO,, and cone H^S04 (Henry, 
B 3, 632) Thick oil 

Di • n • propyl ether GA(CH)(G02Pr)^ 
(151° at 10 mm ) (Anschutz) 

Acetyl derivative of the di-n propyl 
ether C2Hs(OAc)(G02Prh (157° at 12 mm ) 
Mono isoamyl ether 
CA(OH)(G02H)(C02 CjHi,) From malic acid 
and isoamyl alcohol at 120° (Breunlin, A 91, 
823) — NH4A' needles — CaA'^aq plates 
Acetyl derivative of the anhydride 
CH(OAc) CO. 

I >0 [54°] (161° at 14 mm) 

CHj go/ 

Formed, together with maleic anhydride, by 
heating malic acid with AcGl (Anschutz, B 14, 
2791) Decomposed by distillation under at- 
mospheno pressure into HOAo and maleic an- 
hydride 

Amide CA((^H)(CONH2)2 Malamide 
When gaseous NH3 is passed into an alcoholic 
solution of malic ether crystals of malamide are 
deposited Separates from water m well defined 
crystals Besolved by hydrolysis into NHj, and 
mahe acid 

Amic ether CA(OH)(C02Et)(CONH2) 
Malamtc ether Formed as a crystalline mass 
when gaseous NH, is passed into malic ether 
(Pasteur, J 1853, 411) 

Di-anihde CA(OH)(CONHPh)2 (*176°] 
Formed, together with the phenyl imide, by 
boiling anihne (2 mols ) with malic acid (1| 
mols ) The phenyl imide is extracted by boil- 
ing water, and the residue recrystalhsed from 
alcohol, using animal charcoal (Arppe, A 96, 
106) Colourless scales Nearly msol water, 
dilute acids, and alkalis 

Mono-aniZideCA(OH)(C02H)(CONHPh) 
Malamlic acid [145°] Obtained by boiling 
the phenyl-imide with aqueous ammonia, the 
product 18 ppd by baryta, and the Ba salt de 
composed by H2SO4, avoiding any excess White 
granules composed of very minute needles (from 
^cohol) , V sol water, m sol alcohol, si sol 
ether Beddens litmus Hot dilute H2SO4 re 
solves it mto water and the phenyl imide Its 
salts are soluble in water — AgA' white pp , 
eryatalhsmg from water m shming scales 

Phenyl - emide C^(OH)<gQ>NPh. 

[170°] Formed by heating malic acid with 
aniline and crystallising from water Groups of 
delicate needles , v sol water, alcohol, and etner 
Inactive malic acid 

CO^H CH, QH(OH) CO^H [c 108°] (Pictet, B 
14,2648), [0 114°] (KekuU), [133^ (Pasteur, 
Loydl, Bischoff) Occurs as calcium salt lii 
the leaves of the common ash {Fraxinus ex^ 
eeUior) (Gmtl, J 1868, 800 , Garot, J 1853, 409) 


Formation — 1 By mixing eqnal parts of 
leevo- and dextro malic acids (Yan’t Hofl, jnn , 
B 18, 2170 , B T C i, 130) —2 By reduomg 
racemic acid with HIA.q (Bremer, Bl [2] 25, 6) — 
8 By the action of nitrous acid on inactive 
aspartic acid obtained from f umarimide (Pasteur, 
A Ch [3] 34, 46 , A 82, 330) --4 By the 
action of moist Ag^C on bromo succinic acid 
(Kekul^, A 117,126, 130, 24) —5 By heating 
fumanc acid with a large quantity of water at 
160°-200° (Jungfleisch, Bl [2] 30, 147) —6 By 
heating fumanc acid (1 pt ) with NaOH (4 pts ) 
and water (40 pts ) for 100 hours at 100 ^ (Linne 
mann a Loydl, A 192, 80 , B 9, 925) — 7 To 
gether with fumanc acid, by treating di 0 chloro 
propionic ether ’*»ith a weak alcoholic solution 
of KGy, and boiling the product with potash 
(Wengo a Tanatar, A 174, 367) Also in like 
manner from di 0 bromo propionic acid (Tanatar, 
B 13,160) — 8 Fromcnloro ethane tn carboxyUc 
ether GOjEt GEE^CGXGOjEt), and dilute alco- 
holic KOH (Bischoff, A 214, 49) 

Properties —Crystallises more readily than 
active malic acid, being less soluble in water 
and not deliquescent, or at any rate less deli 
quescent than the active acid V e sol water, 
V sol alcohol, V si sol ether When heated at 
200° it yields fumanc acid 

Salts — NH^HA'" tnmelric crystals (Van’t 
Hoff) — NH4HA"aq monoclinio oiystals ah c 
* 6856 1 5377 , jB = 68° 12' — CaA" granular 
pp , si sol water — CaA" aq — CaA" 2^q no 
dules of transparent crystals (Pasteur) The acid 
calcium salt resembles that of the active acid 
except that its crystals exhibit hemihedral faces 
The lead salt melts under water, but crystal 
lises less easily than the inactive salt The 
lead salt obtained by Tanatar from di bromo 
propionic acid did not melt under water — Ag^A" 
By crystallising the cinchonine salt Bremer 
(B 13, 352) was able to separate it into salts of 
IsBvo and dextro malic acid 

Ethyl derivative C2H4(^Et)(C02H),. 
[86°] Obtained by saponifying its di ethyl 
ether (Purdie, C J 39, 348) Transparent 
crystals (from ether), sol water Not ppd by 
lead Bubacetate, but in neutral and feebly 
acid solution it is ppd by lead nitrate and, 
more slowly, by neutral lead acetate Fuming 
HI at 120° reduces it to succinic acid — CaA" 
msoluble — AgjA" si sol water — BaA"aq 

hygroscopic , v sol water 

Di ethyl ether of the ethyl deriva 
tive GA(OEt)(G02Et)2 (196°-200^) at 250 mm 
From fumanc ether and NaOEt, the product 
bemg neutralised (Purdie) 

Isobutyl derlvat^veC^^{OC^^.,){CO^K)^ 
Crystalline, deliquescent mass (Purdie) — GaA" 
msol water — Ag^A" flocculent, insol water 

The following compounds are probably also 
denvatives of the same inactive malic acid — 
Amie acid CO^H GH^ GH(OH) GONE, 
Malarmc acid [146°] Obtained, together 
with its ether, by boiling the amide of diazo- 
succmio ether with water (Gurtius, J pr [2] 88, 
479) Colourless pnsms , v sol water, alcohol, 
and ether 

Methyl ether of the amic acid 
CO,MeOH,CH(OH)OONHr [105^. Formed. 
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together with methyl famaramate, by boihog | water, forming di bromo barbituric acid Nitiio 


methyl diazo succinamate 

CO,Me CH, CNj CONH, 

with slightly acidified water (Curtius, J pr [2] 
88, 482) Silky plates , v e sol alcohol, ether, 
and water With benzoic acid at 160“' it forms 
crystalline CO,Me CH, CH(CHBz) CONH, [80®], 
V sol ether • 


acid converts it into nitro barbituric (dilitunc) 
acid — KA'aq long needles S 16 m hot water 
MALONAMIC ACID v Malonic acid 
HALONAHIDE v Amide ot Malonic Aom 
HALOKANILIC ACID v Mmo^mlide of 
Malonic acid 

MALONIC ACID C,HA te CH,(C02H)2. 


Benzoyl derivative of the ethyl Mol w 104 [134®] (Erafft a. Noerdlmger, B 

A * I nck /z\ r% h r\r\ ^ a ^ rs ^ _ a . w 


ether of the amic acid 
CO,Et CH, OH(OBz) CONH, 


22,816) S 109 at 1®, 138 at 16® (Miczynski, 
Formed M 7, 258) , 109 at 15® (Bourgoin, Bl [2] 33, 


by heating ethyl diazo succinamate with HOBz 423) H F 212,700 (Stohmann, Kleber a Lang- 


at 145° Colourless%hombohedra 

Dextro-mallc acid CO^H CH^ CH(OH) CO,H 


bein, J pr [2] 40, 206) H C v 207,900 H C p 
207,300 (S , K a L ) , 208,650 (Lougumme, C B 


[c 100°] Formed from dextro asparagine (from 107, 597) Heat of solution - ^51 d Heat of 
sprouting vetch seeds) by treatrpent with nitrous I neutralisation by NaOH 27,120 (Gal a Werner, 
acid (Piutti, B 19, 1693) The cinchonine salt j Bl [2] 46, 803), 26,650 (Massol) , by KOH 27,300, 
IS obtained by crystallisation from the cinchonine by NH, 25,040 , by BaOjH^ 30,135 , by CaO^BLj 
salt of mactive malic acid Besembles ordmary 27,090 (Massol, C B 107, 257, 393 , 108, 813, 


malic acid, except that it is dextrorotatory 
Isomeride of malic acidC.H^Oj [155®-168°] 
Formed by heating acetylene dibromide (5 pts ) 
with KCy (4 pts ) and alcohol (28 pts ) at 100'", 
and saponifying the resultmg nitrile with potash 
(Sabanejeff, A 216, 275) Crystals , v sol 
water — AgjA" 


1060 , 109, 27) S H (0® to 50®) 2832 , (0® to 
I 110^) 3262 (Hess, P [2] 35, 410) 

Occurrence —In beet root (Lippmann, B 14, 
1183) 

Formation — 1 Discovered by Dessaignes 
(C R 47, 76) as a product of the slow oxidation 
of mahc acid oy cold aqueous K^CrjO, — 2 By the 


Isomalic aCid of Kammerer {J pr 88, 321 , ' action of alkalis or acids on cyano acetic acid 


A 139, 257) IS identical with citric acid (Ostwald, (semi nitrile of malonic acid) or cyano acetic 
B 21, 3534) ether (Kolbe, A 131,349, Hugo Muller, C J 17, 

Paramalic acid is described as Diolycollic 109) —3 By oxidation of allylene or propylene 
D with cold alkaline KMnO^ (Berthelot, J 1867, 

Iso-mahc acid CH,C(0H)(C02H), [c 140®] 335) -4 By boiling barbituric acid with potash 


Iso-mahc acidCH,C(0H)(C02H), [c 140®] | 335) -4 By boiling barbituric acid with potash 
From bromo iso succinic acid and moist Ag-,0 i (Baeyer, A 130, 143 , Heintzel, A 139, 129) — 
(Schmoger, J nr [2] 14, 77 , 19, 168 , 24, 38) | 5 By boiling mucobromic acid with baryta water 
Crystals , v sol water, alcohol, and ether At (Jackson a Hill) —6 From di chloro acrylic 
170® it splits up into COj and lactic acid In j ethei by treatment with AgP at 125®, and 
active Its neutral solutions give no pp with * saponifying the product (Wallach a Hunaeus, 
CaClj (unlike methyl tartionic acid, which gives ' A 193, 25) —7 By treating CBr, CO CH^CBr, 


a pp on warming) — BaA"2aq amorphous pp 
S 1 at 100° Loses its water of crystallisation 
at 1 10° (unlike methyl tartiomc acid) — PbA" 
Does not melt under w ater — Ag^'' needles 
Methyl-tartronic acid CH, C(OH)(CO H)j 
[178^ ] Obtained from pyruvic acid by addition 


I With fuming HNO, (Demole, B 11, 1714) 

' Preparation —I From ethyhc, or better from 
' potassic, chloro acetate Chloro acetic acid 
j (100 g ) dissolved m water (200 g ) is neutralised 
hy ^CO, (75 g), mixed with KCy (70 g), and 
warmed The reaction heats the hquid to boil 


of KCy and HCl, the product being boiled with [ mg and is soon over KOH (100 g ) is now 


baryta water (Bottinger, B 14, 148 , 17, 144) 
Rhombohedial ciystals Decomposes on fusion 


added, and the liquid boiled as long as NH, 
escapes The hquid is then acidified with HCl, 


giving off CO Boiling cone HClAq splits it evaporated to dryness, and the malonic acid ex 
up into CO and lactic acid — BaA"aq (dried tracted by ether (H v Miller, J pr [2] 19, 326 , 
at 130°) Heavy crystalline powder, ppd on ^ cf 1? mkelstein, A 133, 338) 2 Chloro acetic 


boiling — ZnA"2aq crystalline powder — 
Ag 2 A"aq white crystalline powder 
Reference — Bromo malic acid 
MALLOTOXIN C„H,oO, or C.sH.A May 


acid (100 pts ) IS dissolved m twice its weight of 
water, and neutralised with potassium carbonate 
(75 pts ) To the solution is added 75 to 80 pts 
potassium cyanide (98 pc), and the mixture 


be extracted by CSj from finely-divided kamala, ' heated for two hours, with continual renewal 
a yellow dye got from the seeds of Mallotus , of the evaporated water The remainmg mass 


Phillipensis {A G Perkin a W H Perkin, jun, 
B 19, 8109) Flesh coloured needles , insol 


IS decomposed with concentrated potash When 
the odour of ammonia has disappeared the solu- 


water,’v sol hot alcohol Dissolves readily m Uon is neutralised with hydrochloric acid, and 
alkalis, forming a yellowish red solution Ac^O ppd as a calcium salt This is decomposed with 


yields a di acetyl derivative, v Rottlbrin the requisite quantity of oxalic acid, the residue 

MALOBIDBIC ACID C HjN,0. M extracted with ether, and the solution evaporated 

^NH GO'^ ^rirr /i%v ■«. A (Courad, A 204, 121) — 3 By dissolvmg chloro 

qq^CH CO NH, (?) Formed, as am i (100 gms) m double its weight of 

moniumsalt,byheating barbituric acid (malonyl wator, saturating the solution with potassium 
urea) with urea at 160® (Baeyer. A 135,312) ' bicarbonate (110 gms), adding potassium cy«n- 
Formed also by boiling oyanuromalic acid with ] ide (75 gms ), and warming on the .water bath 
HClAq (Nencki, B 5, 888) Ppd by adding At toe end of toe reaction double the volume of 
HCl to solutions of its salts as a granular pp , odnoentrated hydrochloric acid is added and the 
which, when quite pure, can be obtained m precipitation of potassium chlonderendeiedcom 
crystals Dissolves completely m bromine and j plete by passing m a current of HCl gas Tne 
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potassium and ammonium chlorides are filtered 
off, and the filtrate evaporated The nearly dry 
residue is taken up with ether, which on evapo- 
ration yields pure malonic acid (70 gms ) (Bour- 
goin, A Ch [6] 20, 271) — 4 Chloro acetic ether 
18 boiled with pure KCy dissolved in 70 p o alco- 
hol for 4 hours The alcohol is distilled off, and 
the residue mixed with dilute HCl and evaporated 
to dryness The cyano acetic ether is extracted 
with ether and decomposed by fuming HClAq at 
100° (Petrieff, JR 10, 64 , B 7, 400) -6 In 
like manner from bromo acetic ether (Franchi 
mont, B 7, 216) 

Properties — Tnclinio laminie or prisms De 
composes a little over its melting point into COj 
and acetic acid, but when heated under 10 mm 
pressure it may be sublimed V sol water, al- 
cohol, and ether When heated with AcoO, ma 
lomo acid gives a reddish yellow liquid with 
greenish yellow fluorescence — 001 g is sufii 
cient for this test (Kleemann, B 19, 2030) A 
small quantity of malonic acid treated with urea 
and POOI3 yields a product which when evapo 
rated with nitric acid leaves a residue which 
gives with ammonia the purple colour due to 
murezide (Grimaux, C B 88, 85) 

Reactions — 1 A solution of the free acid is 
hardly affected by the passage of an electric cur 
rent But the electrolysis of a concentrated al 
kabne solution gives off oxygen, CO, and CO2 at 
the positive pole, without any hydrocarbon (von 
Miller , Bourgoin, A Ch [6] 20, 80 , C7 B 90, 
608) —2 Malonic acid (5g ) heated with bromine 
(10 0 c) and water (12 0 c ) for 18 hours at 120° 
to 145^ gives bromoform, tri bromo acetic acid, 
COj, and HBr (Bourgoin, Bl [2] 34, 216) —3 
HNO, (S G 1 53) in the cold gives off COj 
(2 mols ) (Franchimont, R T G 422) — 4 
PClj gives malonyl chloride and a compound 
CjHjClOfl, crystallising in needles [122°], decom 
posed by water and alcohol with evolution of 
CO2 (B^hal a Augur, Bl [2] 60, 631) —6 Ma- 
lonic acid (Ipt ), NaOAc (Ipt ), and AcjO (Spts ) 
at 100° forms a brownish yellow acid C,,H40g 
The sodium salt C,,HjNaO, is v sol water, al- 
kalis, and cone H2SO4, m sol HO Ac Its solu 
tions exhibit fluorescence, but on heating COj is 
evolved and the fluorescence disappears An 
acetic acid solution of the salt GnHsNaO, boiled 
with a solution of phenyl hydrazine acetate 
forms CO2, NaOAc, and 0,oH404(N NHPh)2, a 
substance insol water and ether, v sol alcohol 
and HOAc, forming a green solution in cone 
H2SO4, and melting with decomposition about 
180° (Kleemann, B 19, 2030) — 6 Benzoic aide 
hyde and HOAc forms benzylidene malonic acid 
CjHj CH C(C02H)2 — 7 Propionic aldehyde and 
HOAc gives CH3 CEE, CH CH COjH (Komnenos, 
A 218, 168) — 8 o-Oxy benzoic aldehyde and 
HOAc at 100° forms coumarin-carboxyho acid 
(vol 11 p 269) — 9 Cinnamic aldehyde and 
HOAc at 100° gives phenyl-butmene dicarboxylic 
acid OgHg OH OH OH C(C02H)2 (Stuart, G J 
49, 866) — 10 Heated withp^nyZ tkwcarbimide 
it gives acetanihde and the dianilide of ma^onio 
aoid (Moine, Ann Chim Farm [4] 4, 201) 

Salts -f-The salts, with the exception of 
those of the alkali metals, are sparingly soluble 
in water, more soluble in dilute malonic acKl, 
HOAc, or nitno acid (Finkelstein, A 133, 338) 
—NaHA^'^aq: well defined crystals (F.). — 


NaHA'^ aq tnmetno pnsms (Shadwell, J 1831, 
699)— Na A" aq (Mulder, Bl [2] 29, 632 , 0/ 
Massol, C B 107, 393) — KHA" iaq prisms — 
KHA" monochnic prisms (Hausnofer, J 1881, 
699) — K2A"2aq deliquescent monochnic crys 
tals Gives CO^ and hydrogen on electrolysis 
(H von Miller) — 'KjA" aq monochnic prisms 
(H ) — NH4HA" very deliquescent crystals 

Heat of formation from solid malonic acid and 
NH, 22,780 (Massof, G R 108, 1060) — 
(NH4)A" very deliquescent needles Heat of 
formation from solid malonic acid and NH3 
i*l,015 — BaA" 2aq bulky focculent pp gradu 
ally becoming crystalline Crystallises from 
water in long slender needles At 100° it loses 
aq, and when heated in a current of hydrogen 
at 140° it becomes anhydrous BaA" aq is not 
dehydrated by heating in air at 160° (Pinner a 
Bischoff,A 179.84) S 14 at 0°, 20 at 18°, 
32 at 70° (Miozjmsky, M 7, 261) Heat of so- 
lution — 3830 (Massol, C B 109, 29) — 
CaA"2aq monochnic needles (from water) 
Ppd in gelatinous form on adding CaClj to a 
solution of ammonium malonate S 3 at 0° , 
37 at 20° , 47 at 72° (Miczynski) According 
to Massol (C B 108, 813) this salt separates in 
small brilliant scales on slow evaporation of its 
solution at 35° — CaA" 4aq silky needles Ob 
tamed by slow evaporation at 15° (Massol) V 
si sol water May be dehydrated in a current 
of hydrogen at 135° — Sr A" small brilliant 
scales (Ossipoff, C B 108, 816) — MgA" 2aq, 
MgA" aq, and MgA" |aq are described by Finkel 
stein as crystalline powders — ZnA" 2aq mono 
clinic crystals — MnA" 2aq trimctric prisms — 
CoA"2aq monochnic crystals (Haushofer) — 
NiA'2aq bluish green powder— CdA'' deli 
quescent — CdA" 4aq monochnio crystals 

CdA" 12aq triclinic (Haushofer, J 1882, 3G2) 
— PbA" crystalline powder, sol HOAc — 

CuA" 3aq blue trichnic crystals (H ) — Cu 0 V' 
bluish green pp — Ag^A" ciystalhne pp , not 
blackened by boiling water — Ethylamino 
salt NEtHgHA" gives at 180° water and the 
CH CO 

ethyhmido of fumaric acid (j ^NEt, 

CH CO 

whence concentrated caustic potash solution 
forms NHEt CO CH CH CO2H [126°] (Piutti, 
C O 1888, 1629) 

Methyl ether McjA" (1815° cor) SG 
U 1 1603 , |5 1 1511 (Perkin, C J 45, 609) , 
§ 1 1753 jW ) M M 5 28 at 17° S V 137 6 
(Wiens, A 253, 297) From silver malonate and 
Mel (Osterland, B 7, 1286) Oil, sol alcohol 
and ether 

Mono -ethyl ether CO^EtCH^CO^B. When 
alcoholic KOH (1 mol ) is added to alcoholic ma 
Ionic ether the liquid forms a crystalline pulp of 
COjEt CHj COjK composed of needles (Van’t 
Hoff, B 7, 1671, Freund, B 17, 780) PCI3 
converts it into COjEt CHj COCl (170°~180°) 

Ethyl ether CH2(C02Et)2 (198° cor ) (Per 
km, C J 46, 608) , 8 1 0761 (Wiens) S G 
1 0610 , P 1 0625 M^ M 7 41 at 14° S H 439 
at 0°, 46 between 10 6° and 82 2° (B Sohiff, 
2eit Phys Chem 1, 876 , O 16, 464) S V 
186 1 (Wiens, A 268, 297) 

Preparation , — 1 Calcium malonate is heeled 
with H3SO4 and 4 times the theoretical quantity 
of alcohol for 24 hours (Conrad, B 12, 749) 
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2 Ghloro acetic acid (250 g ) iB dissolved m water 
(600 g) and K,CO, (187 g), KOy (176 g) is 
added, and the whole heated on a sand bath until 
the reaction begins The product is evaporated 
until its temperature IS ld6‘^, and is then allowed 
to cool When cold it is treated with two-thirds 
of its weight of alcohol and gaseous HGl is passed 
in The product is poured mto iced water, ex 
tracted with ether, dried^ver CaCl^, and distilled 
(Venable a Claisen, A 218, 131) Tricarballylio 
ether (287°) is obtained as a by product (Dau 
michen, C C 1888, 1347) 

Reactions — 1 Water at 150° gives COj and 
acetic ether (Hjelt, R 13, 1949) — 2 Boihng with 
m amido benzoic acid and a little alcohol forms 
CH,(CO NH C«H4 C0^)„ a powder which will 
not melt and is insol water, hardly sol boihng 
alcohol, sol dilute NHjAq, and dissolves without 
change in cone HjiSO* (Schiff, A 232, 143 , B 
17, 403 , Q 16, 634) The intermediate com- 
pound CO^EtCH^CONHCACO^a [173°] is 
also formed at the same time — 3 Chlorine forms 
chloro malonic ether — 4 Cautious treatment 
with nitric acid (5 pts of S G 16) gives nitro 
malonic ether (Franchimont a Klobbie, R T C 
8, 283) — 6 According to Lang {B 19, 2937) zinc 
inethyl or zinc ethyl act in the cold, forimng 
phloroglucin tricarboxyho ether, methane, and 
ethane — 6 When a mixture of n^alonio ether 
(1 mol ) and Ltl (2 mols ) is heated with zinc 
there is formed ethane and ethyl-malomc ether 
(90 p 0 of the theoretical amount) (Daimler, B 
20, 203} When malonic ether (20 g ), EtI 
(100 g ), and granulated zinc are heated with in- 
verted condenser at 100° there is formed di ethyl 
malonic other (Joulowsky, J pr [2] 39, 446) — 
7 With allyl iodide and zinc there is formed 
di-allyl malonic ether and propylene (Matv6eff, 
J pr 39, 452) — 8 When malonic ether (2 mols ) 
IS treated with glyoxal (1 mol ) and zinc chlor 
ide it forms di oxy butane tetracarboxylic ether 
(CO^EtjaCH CH(OH) CH(OH) CH(CO,Et). (Polo- 
nowsky, A 246, 1) — 9 With benzoic aldehyde 
and HCl it forms benzylidene malonic ether 
C^Hj CH C(CO^Et) (Claisen a Cremer, A 218, 
129) — 10 Furfuraldehyde and acetic anhy 
dride give furfuryl methenyl malonic ether 
C4H3O CH C(CO^t)3 which boils with slight de 
composition at 293°, and gives on saponihcation 
the acid ether C^HjO CH C(COiH)(C02Et) 
[102 5°], and finally the acid C4H3O CH CfCO^H), 
[187°], which may be reduced by sodium amalgam 
to C^H^O CH,CH(CO;a), [126°] (Marckwald, B 
21,1081) —11 Aldehyde (ormsCU^ CH C(CO„Et), 
and CH3CH{CH(C02Et)2}2 (Komnenos, A 218, 
146) — 12 Diazobenzene chloride forms benzene 
azo malonic acid, identical with the phenyl hy- 
drazide of mesoxahe acid (R Meyer, S 21, 118) 
Sodium malonic ether CHNa(C02Et)2 
Formed, with evolution of hydrogen, by dissolving 
sodium m malonic ether The reaction is stopped 
by the crust of the sodium compound which 
forms on the surface of the metal , but this may 
be removed by adding alcohol (2 vols) which 
first forms NaOEt,and his then reacts with the 
malomo ether The sodium malonic ether crys 
tallises on cooling, and may be freed from alcohol 
by heaUng to 160° m a current of hydrogen 
(Conrad, B 12, 760) If, however, it be required 
merely for synthetical purposes the presence of 
aleobm is for the most part not injunoos, and 


the mixture of malomo ether and alcoholic NaOEt 
may be used at once This reacts upon organic 
halogen compounds thus — 

CHNa(C02Et), -f XI « CHX(C02Et)2 + Nal. 
the reaction being energetic at first but often 
requirmg heat to fimsh it If the substances are 
mixed m the right proportion the end of the re- 
action is recognised by the solution becoming 
neutral Water 13 then added, and if X is a 
hydrocarbon radicle, CHX(C03Et)2 separates as 
an oil, which may be purified by fractional dis- 
tillation The resulting CHX(C02Et)2 still con- 
tains hydrogen displaceable by sodium, and if it 
be mixed with alcohoUc NAOEt and another 
halogen compound say YI, the reaction 
CNaX(C02Et)2 + YI = Nal -h CXY(C02Et)2 
takes place (Conrad a Bischofif, A 204, 121) 
When the suostituted malonic ethers are sapom 
fied acids are obtained, which at 160° or 160° 
give off CO2 and leave derivatives of acetic acid 
CHX(C02H)2 = CO, + CH X COjH 
CXYICO^H)^ = CO2 + CHXY COjH 
Hence malonic ether may be used, hke aceto 
acetic ether, to effect the synthesis of orgamc 
acids of the general formula CXYH COjH where 
X and Y may be alkyls, groups like Cl^ COjEt, 
or other radicles When it is desired to pre- 
pare a di alkyl malonic ether it is not necessary 
to perform the operation in two stages, for the 
proper quantity of NaOEt (2 mols ) may be added 
all at once, and then the alkyl iodide (2 mols ) 
By the action of AcCl on sodio malonic ether in 
ethereal solution it may be converted into acetyl- 
malonic ether (120° at 17 mm ), which is soluble 
m KOHAq, the yield is 65 pc of its weight. 
This ether forms an oximand a phenyl hydrazide 
and therefore appears to be CH* CO CH(C02Et)2. 
When sodio aceto-acetic ether is acted upon by 
chlorof ormic ether ClCOjEt the same ketonic ether 
CH3 CO CH(C02Et)2 should be formed , but the 
product IS found to be insol cone KOHAq, and 
to boil at a higher temperature (127° at 17 mm ) 
It IS decomposed by cold dilute KOH, and gives 
CO2 and alcohol The latter compound would 
therefore appear to be CH, C(OC02Et) CH C02Et 
(Michael, Am 10, 158, J pr [2] 37, 473, cf 
Lange, B 20, 1325) , 

Reactions — 1 EtI gives etlijl malonic ether 
2 Benzyl chloride gives mono and di benzyl 
malonic ether and regenerated malomo ether 
(Bischoff a Siebert, A 239, 94) — 3 Malomo 
ether (32 g ), sodium (9 2 g ), dry alcohol (200 g ) 
and chloroform (12 g ) react thus (Conrad a 
Guthzeit, A 222, 250) 2CNa (C02Et)2+CHCl, 
= 3NaCl + CNa(CO Et)2 CH C(C02Et)2 fonnmg 
sodium di carboxy glutacomo ether (g v ) — 
4 Tninethylene bromide reacts with formation of 

(CO^t),C<:^®§^CH:, (Petkm, jnn , C J 61, 

1 , 702, 820) —6 NaOEt, aUyl iodide, and iso 
butyl iodide gives an acid C,oH,404 mstead of 
allyl isobutyl-malonio acid — 6 Chloro-formic 
ether ClCO^t forms methane tricarboxyho ether 
CH(C02Et), (Conrad a Bischoff, A 214, 81 , 
Claisen, B 21, 3567) —7 Tri bromodi-nttro- 
fienrene dissolved mother reacts with formation of 
CABr(N0,)2CH(002E4 [76°], although bromo- 
benzene does not react (Jackson a Robinson, B 
^1, 2034). — 8 Phthalyl chloride (1 moll added 
, to sodium-malomo ether (2 mols ) dissolved m 
ether forms phthalyl miJomo ether 
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[76®], phthalyl'dimalomo ether [48 6 ®], 

and * phthidoxyl dimalonio * ether 
116 6 ®] (Wishcenus, A 242, 28) -9 Treat- 
ment wiw the Monde of mono-ethil phthalate 
COgEt OfHa GOGl dissolved m benzene forms 
(GOgBt OA GO),C(COgEt), [above 180®] (Zelm- 
skv, B 20, 1012) — 10 In alcoholic solution 
it Is probably converted by carbonic acid gas into 
<CO ^ t)jCH COgNa (Michael, J pr [2] 36, 468) — 
11 Carbon disulphide added to an alcoholic solu- 
tion of sodium malonic ether gives yellow plates 
of (COgEt)gCNa CSgNa —12 SO, acts according 
to the equation S 0 , + CHNa(C 02 Et)g + H 0 Et 
-= GHg(C 02 Et )2 + NaO SO OEt —18 JSesorctn dis- 
solved in alcoholic sodium malonic ether gives 
a greenish blue fluorescence, when after a few 
days the liquid is poured into water and acidified 
a small pp of needles of a condensation product 
GjjHgOg [191®] 18 got A little above its melting 
point it IS split up into GOg and {fi) methyl um 
belliferone of which it is probably the carboxylic 
acid (Michael, J pr [2] 37, 469) —14 Sulphur 
dissolves in alcohohc sodium-malonic ether, and 
at 100® crystals separate From these, acids 
liberate a stinkmg oil (thiotartronic ether?) — 
16 With alcohol and cinnamic ether at 100° 
it forms CjgHg^Og (306®-810°) It is probably 
PhGH(CHNaCOgEt)OH(CO^t)COgEt, for on 
saponifying and heating the resulting acid, 
phenyl glutaricacid COgH CHg CHPh CHg COgH 
18 got (Michael, J pr [ 2 ] 36, 349) — 16 Phenyl 
cyanate PhNCO acts violently upon an alcoholic 
solution of sodium malonic ether with formation 
of (COoEt)gCH CONHPh [124°] and the salt of 
an acid G.jHgNO, [172®] (Michael, J pr [ 2 ] 36, 
462) —17 Phenyl thw carbimide forms crys- 
^ talline C, 4 H, 5 NaSN 04 , whence acids separate 
" NHPh CS CH(COgEt)g [60°] (Michael, Am 
9, 124) — 18 Urea dissolves in malomc ether and 

rhombic prisms of OHNa<^QQ~^ 2 ^CO sepa 

rate, whence acids liberate barbituric acid 
(Michael, J" pr [2] 36,466) — 19 Thw wrea givea 
similarly flat plates of sodium thio barbiturate 

CHNa<^QQ~^g^CS, whence acids liberate 

thiobarbituric acid, whiph crystallises in six 
sided plates from water — 20 Acetamide forms 
crystalline OgO^NgNagHg, the reaction which 
occurs being 20HNa(00gEt)g + 2 CH 3 CO NHg 
-= G,04NagNgH. + CHg(COgEt)g + 2HOEt — 

21 OSClg forms CS C(GOgEt) 2 , which crystallises 
in flesh coloured needles [178°] (Bergreen, B 21, 
337) -- 22 Iodine forms (OOgEtLCH OH(COgEtJ 

23 Di bromo maleKc ether yields * di malonyl 

msdeio* ether [76®], whence by saponification 
the corresponding acid CjgHgOig [148°] may be 
obtained. This acid, the formula of which is 
(OOgH)gCH C(COgH) C(COgH) 0H(00,HL, may 
be better called butylene hexa-carboxylic acid 
It orystalhses m plates, v sol water, and 
forms the salts, Na^A’* lOaq and AggA’*, and 
the ethers [129°] and Et^A’* [76°] (Pum, 

M 9, 45^ When the acid is heated it splits 
up mto GOg and butylene tetracarboxylic acid 
COgH CHgC(COgH) C(COgH) CHgCOgH [IT'b®] 

24 Dry cyanogen chloride forms cyano malonic 
ether (Halle#, A Ch [6] 16, 419) 

Di^sodium-malonic ether 
CNaj(COgEt)g. Obtamed by ppg malomc ether 
(1 mol ) with KaOEt (2 mols ) (Bisohofl a Bach, 


JB 17, 2782)^ Very unstable Iodine eonverti 
It into (CO,Et)gC C(COgEt)g 

Ethyl propyl ether EtPrA" (211®) 
SO 0498 S V 207 8 (Wiens, A 263, 297) 
Propyl ether (228°) SG §10271 

SV 234 6 (Wiens, A 263, 297) SH (from 
11 6 ° to 82 3°) 463 (B Schifl, Q 17, 286) 

Butyl ether (2616°) SG § 

1 0049 S V 269 1 (Wiens, A 268, 297) 

Chloride CH 2 (C 001)2 ( 68 ° at 27 mm) 

From malomc acid and CSClg heated above 100 ° 
(Bdhal a Auger, Bl [2] 60, 694) Liquid Smells 
slightly like chloral 

Amide CHg(CONHg )2 [170®] (Van’t Hoff, 
Ar m&rl 10, 274) S 8 3 at 8 ° (Henry, Bl 
[2] 43, 618) From malomc ether (60 c c ) by 
shaking with sti 3 ng aqueous NH, (160 c c ) 
(Osterland, B 7, 1286 , Freund, B 17, 133) The 
yield, in 2 days, is 76 pc Silky needles (from 
dilute alcohol), insol alcohol and ether Boiling 
aqueous NH, converts it into ammonium ma 

lonamate Salt — CHg<^QQ white 

amorphous powder, insol alcohol and ether, si 
sol hot water, v sol HClAq (Freund) 

Di-methyl nmidfiCHg(CO NHMe)g [128°] 
(F ) , [125°] (Henry) , [136°] (Fianchimont, 
U T G 4ty 199) Formed by the action of 
methylamine on malonic ether (Freund, B 17, 
133) Small flat needles V e sol water and 
alcohol, si sol ether Fuming HNO, converts 
It into CH 2 (C 0 N(N 02 )Me)g [160°] 

Di- ethyl amide CHg(CO NHEt), [149°] 
Six sided tables (Wallach a Kamenski, B 14, 
170) 

E thylene diamide CHjC^qq 

Formed by heating malonic ether or malonamide 
with ethylene diamine (Freund, B 17, 137) 
Crystalline solid V sol water, nearly insol 
alcohol 

Amide-anilide CONHg CHg CONHPh 
[16d°] Obtamed by heatmg malonamide with 
1 mol of aniline for \ hour at 200°-220° (Freund, 
B 17, 136) Fine white felted needles Sol 
hot water and alcohol 

Mono anilide COgH CHg CO NHPh 
Phenyl-malonamic acid Malonanilic acid 
Malonphenylamic acid [132°] Formed by 
boilmg the amide amlide with milk of lime 
(Freund, B 17, 136) Formed also by heating 
sodium acetyl phenyl carbamateCgH^NAo COgNa 
for 6 or 6 hours at 130°-140° under pressure 
(Seifert, B 18, 1369), and by heating malonic 
acid (1 mol ) with aniline (1 mol ) at 106° (Rug 
heimer,B 17, 737) Large colourless monoclimo 
crystals, or slender needles At its melting 
point it breaks up quantitatively into COg and 
acetanilide — A'Ag small white needles — 
A'gCa 44aq large needles 

Ethyl ether of the mono-anilxde 
COgEt OH, CONHPh [89°] From anihne and 
COgEt CEL, COCl, both dissolved in benzene 
(Bugheimer a Hoffmann, B 17, 739) Crystals 
(from ether-hgroin) IjsoI water and ligrom, 
V e sol alcohol and benzene 

Anilide OHg(CONHPh)g [223®] Ob 
tamed by boihng malomc ether or malonamide 
with anihne (Freund, B 17, 134) White 
needles Insol water and ether, e sol hot 
alcohol 
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Tri-hromo anilide * 

OH,(OONHO.H,Br,), tl46'>3 White silty 
Deeres, sL sol alcohol, insol water (Freand, B 
17. 780) 

MethyUan%l%deGRi(COY[UeVh)^ [109°] 
Obtained by boiling malonio ether with an excess 
of methyl aniline (Freund, B 17, 187) CJolour- 
less tnmetrio prisms Y sol alcohol 
Mono o-toluide t 

[2 1] CH, 0,H, NH CO CH^CO^H o-Tolyl ma- 
lonamtc acid Colourless needles, v sol water 
and alcohol Melts about 140^, giving off CO^ — 
CaA'jSaq small needles, m sol water — : 
BaA',aq needles, *; sol water —CuA', 2aq i 
prisma (Bugheimer a Hoffmann, B 18, 2971) 
Ethyl ether of the o foZwideEtA' [74°] 
Long needles, sol ether and ligrpm 
Mono m tolmde 

[8 1]CH, C„H4 NH CO CH^-CO^H [101»]. 
Mono-p toluide 

[4 IJCHj C„H, NH CO CH^ CO,H Obtained by 
heating malonic acid with p toluidme (Rugheimer 
a Hoffmann, B 17, 740, 18, 2971) Long 
colourless needles, sol water, alcohol, ether, and 
chloroform At 150° it gives off COj PCI* 
converts it into tn chloro methyl quinoline 
[184°] — CaA'j 4iaq long needles, m sol water 
— BaA'j 6aq needles — AgA' cheesy white pp 
or needles, si sol water — CuA'j 2aq minute 
needles, si sol hot water — ZnA', ^ghstening 
plates, m sol water 

Ethyl ether of the p-Toluide EtA' 
plates, V sol alcohol 

Mono phenyl hydraetde 
PhNjH COCHjCO^H [154°] Formed from 
malonic acid and aqueous phenyl hydrazine 
acetate at 100° (Fischer a Passmore, B 22,2784) 
Needles, v sol water Its phenyl hydrazine salt 
PhNjH, CO CHj COjNjH.Ph is converted at 200° 

into CHj<[^QQ^NjHPh, crystallising in white 

needles, [128°], v sol alcohol 
Di phenyl dthydraztde 
CHj^CO N^H Ph)^ [187°] From malonic ether 
or the amide of malonic acid and phenyl hydraz 
me at 200° (Freund a Goldsmith, B 21, 1241) 
Plates (from dilute alcohol) With COCU it 
gives C, H,jN^O^, which crystalhses from HOAc 
in laminae [205°] 

Semi nitrile COjHCHjCN v Cyano 

ACETIC ACID 

Nitrile CH 5 (CN), Methylene cyanide 
[80°] (219°) (H ) , (223°) (Berthelot a Petit, 

A Ch [6] 17, 131) H F -43200 Obtained 
by heating cyano acetamide CN CH^CONH, 
with PjOj (Henry, G B 102, 1394, 1481) White 
solid Appears to be polymerised by prolonged 
action of heat Sol water, v sol alcohol and 
ether Burns with a purple edged flame Gone 
HClAq dissolves it with evolution of heat and 
formation of malonio acid HClAq at 150° in 
sealed tubes forms CO, and chloro acetic acid 
With ammoniacal AgNO, it gives a white pp 
CAg,(ON), (?), which explodes when heated 
References , Bbomo-, Chloro-, 

Ctano-, Nitro-, Methyl , Ethyl , Propyl-, 
Methyl ethyl , and Benzyl Malonic acid 
XALONTL-UBEA i; Barbitcbic acid 

Isomalonylurea 00^® ** 

fonned, together with amido uracil, by reducing 


nitro-uracil (Behrend, A 229, 89 , B 21 , 999) 

It IS converted by bromine mto an acid isomenc 
with dialuno acid The acetyl denvative 
C.HiNgOgAo crystallises from hot water in 
prisms 

MALONOXYL-AMIBO-BEHZENE n Garb 

OXY PHENYL MALONAMIC ACID 

MALTOBIONIC ACID C,,H„0„ Formed by 
oxidising maltose (1 pt ) by bromine (1 pt ) in 
water (7 pts ) (E Fischer a Meyer, B 22 , 1941) 
Almost colourless synm V sol water, si sol 
alcohol, insol ether It reduces Fehhng’s solu 
tion By heating with dilute sulphuno acid it 
is split up into dextrose and gluconic acid 
Salt— GaA', hard shimng mass, v sol 
water 

MALTONIC ACID Identical with Gluconic 

ACID {q V ) 

MALTOSE V Sugar 

MALTL BEEIDE, so called, v Uramido 

SUCCINIC ACID 

MANDELAMIDINE C,H,„N,0 i e 
G.H 5 CH(OH) G(NH,) NH [110°] From the 
hydrochloride of mandelic imido ether and alco 
holic NH, (Beyer, J pr [2] 31, 387) Needles, 

V sol water and alcohol, si sol ether Very 
unstable — B'HCl [214°] Pnsms (from cold 
water) 

MAVDELAMIDOXIM G,H„N,0, %e 
C,H, CH(OH) G(NH,) NOH [159°] From the 
nitnle of mandelic acid and hydroxylamine (base) 
(Tiemann, B 17, 126) Crystals (from alcohol) 
Insol benzene, si sol cold, v sol hot, water 

Y e sol aqueous acids and alkalis FeGl, 
colours its aqueous solution blood red. It does 
not reduce Fehling’s solution 

Reactions — 1 The hydrochlonde, mixed 
with cone aqueous potassium cyanate forms 
C,H, CH(OH) C(NOH) NH CO NH, [127°] — 

2 Phenyl cyanate forms the corresponding 
Ph CH(OH) C(NOH) NH CO NHPh [155°] — 

8 Excess of AcCl, or a mixture of Ac,0 and 

NaOAo forms C,Hj CH(OAo)C<^^j[^>0 CH, 

[52°] —4 COCl,, added to its benzene solution, 
forms (C,H, CH(OH) C(NH,) N 0),CO [131°] — 
6 Chloroformic ether, ClCO,Et, gives the com 
pound CA CH(OH) C(NH,) N 0 CO,Et [107°] 

S a 1 1 8 — NaA' needles — H A'HCl (Gross, B 
18, 1074) 

Ethyl ether EiM [89°] Slender needles, 
si sol cold water With phenyl cyanate it formi 
Ph CH(OH) C(NOEt) NH CO NHPh [119°] 
Benzyl ether [103°] From 

mandelamidoxim, NaOEt, and benzyl chloride 
(Gross, B 18, 1080) Needles 
Acetyl derivative 

O.H, CH(OH) C(NH,) NOAc [140°] From 
mandelamidoxim and AcjO Crystals (from 

alcohol) Insol cold water , sol alcohol, ether, 
and benzene With water at 100° it forms 

O.H. CH(OH) C C CH. [ 66 '’]. 

Di^acetyl derivative 
C,H,ACfl(OAc) C(NH,) NOAc [113°] From 

mandelamidoxim and a slight excess of AcCl 

Lamiuffi (from alcohol) 

Benzoyl derivative 

C»H, CH(OH) C(NH,) NOBz [149°] From 

mandelamidoxim and Bad (1 mol.) With 
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AcCl it gives 0 A CH(OAc) C(NH,) NOBz [165«] 
(Gross) 

MAKBELIO ACID GAO, le 
OA GH(OH) CO^H Phenyl - glycolUc acid 
Oxy -phenyl acetic acid Mol w 162 [Ho®] 

(Miiller, Ar Ph [3] 2, 885) , [118®] (Olaisen. B 
10, 847 , Lewkovitoh, B 16, 1668) S G 1 1 361 
(Schroder, B 12, 1612) S 16 at 20® Heat of 
solution -3100 Heat of neutralisatum by 
NaOH +13860 (Berthelot, A Oh [6] 7, 185) 

Formation — 1 Discovered by Winokler {A 
18, 810), who obtained it by heating bitter almond 
water with HCl, the benzoic aldehyde reacting 
with the HCy present (Liebig, A 18, 819) —2 By 
neatmg amygdalin with fuming HClAq (WOhler, 
A 66,238) — 3 By boiling the compound of benz 
oic aldehyde with EHSO, for several hours with 
KCy and alcohol The mtrile CaHj CH(OH) ON 
thus formed is saponified by dilute HClAq (0 
Miiller, B 4, 980) —4 By reducing phenyl- 
glyoxylio acid CgHj CO CO^H with sodium* 
amalgam (Schwebel, B 10, 2045) —5 From 
di-bromo acetophenone CgHj CO CHBrj by boil 
mg with dilute KOHAq (1 20), the compound 
CJbLj CO CH(0H)2 being a theoretical inter 
mediate product (Engler a Wohrle, B 20, 
2202) — 6 In small quantity, by boiling pseudo 
phenyl hydantom with baryta (Pinner, B 21, 
2827) — 7 By boiling a chloro phenyl-acetio 
acid with alkfidis (Spiegel, B 14, 239) 

Preparation — Benzoic aldehyde (100 g ), 
water (3500 c c ), fuming HClAq (200 g ), and 4 
times the calculated quantity of hydrogen cyanide 
are boiled for 36 hours The product is evapo- 
rated at 100®, the residue extracted with ether, 
the extract evaporated, and the mandelio acid 
left recrystaUised from water (Wallach, A 198, 
88 , c/ Strecker, A 75, 27) 

Properties — Large trimetric crystals , v sol 
water, alcohol, and ether Inactive to light By 
crystaUisation of the cinchonme salt it can be 
separated into equal quantities of the dextro- 
and hevoiotatory acids If Penicillium glaucum 
18 grown m it the Isevorotatory acid is destroyed, 
leaving the dextrorotatory (Lewkowitsch, B 16, 
1668) 

Reactions —1 KMnO^ and KOH convert it, in 
the cold, mto phenyl glyoxylic acid (B Meyer a 
A Baur, A 220, 39) — 2 Dry distillation yields 
benzoic aldehyde —3 Boiling with MnOj and 
H2SO4 yields benzoic aldehyde and COy— 4 Fum 
mg HBrAq converts it slowly m the cold, quickly 
at 125®, into a bromo-phenyl-acetio acid, whence 
alcoholic NaOEt forms the ethyl derivative of 
mandehc acid (Glaser a Badziszewsky, Z [2] 4, 
140) —6 Fummg HClAq at 140® gives a-chloro 
phenyl-acetio acid — 6 Phosphorus and HI re- 
duce it to phenyl acetic acid —7 When taken 
mtemally it passes unaltered into the urine 
(Schotten, H 8, 68) —8 Cannot be nitrated 
Gone KHO, forms benzoic aldehyde (Liebig, A 
18, 821), dilute HNO, forms phenyl glyoxyho 
acid (Zincke a Hannaus, B 10, 1488) — 9 Dilute 
ASO^ m sealed tubes at 130° converts man- 
dehc acid nearly quantitatively into benzoic alde- 
hyde and formic acid (Biedermann, B 19, 638) 
10 Chloral at 120° forms 

‘ OAOH<g^>CHO(3l, 

which forms large transparent crystals [83^], 
msol water, soL alcohol and chloroform (Wal- 


laoh, A 193, 1) — 11 PhenyUhydrasme forms a 
compound [182®], crystalhsing in needles and 
almost msol boiling water (Beissert a Kayser, 
B 22, 2928) 

Salts — The ammonium and potassium 
salts are very soluble and difficult to crystallise 
The Ba salt forms small needles S 8 at 24® , 
16 at 100® (Zinin, Z 1868, 710) The lead salt 
IS a crystalline powcer, scarcely sol water — 
CuA'a (dried at 100°) — AgA' crystalline pp 
May be crystallised from water 

Methyl ether [48®] Small lammss 
(from benzene-ligroin) (Zincke a Breuer, B 13, 
636) 

Ethyl ether Ph CH(OH)CO;Et (264®) 
Formed by the action of water on the hydro- 
chloride of mandehc imido ether (g v ) Solidi 
fies in a freezmg mixture, but is liquid at 
ordinary temperatures (Beyer, J pr [2] 31, 389) 
But Naquet and Lugumm {A 139, 300), who 
prepared it from silver mandelate and £tl, say 
it melts at 75° 

Methyl derivative Ph CH(OMe)CO H 
[72®] Formed from Ph CHCl CO Me, MeOH, 
and NaOMe (R Meyer a H Boner, A 220, 44 , 
B 14, 2392) Needles grouped concentrically 
(on sohdifymg) or thick tables (from light petro- 
leum) Y sol alcohol or ether, si sol cold 
water or cold petroleum KOH and KMnO^ 
forms phenyl glyoxyho acid 

Salts — NaA'2aq — BaA'j2aq — CaA'^ — 
CuA'2 2aq —AgA' 

Methyl ether of the methyl derivative 
Ph CH(OMe) CO Me (246® cor ) 

Ethyl derivative CA CH(OEt) COjH 
From CACHBrCO^ and alcoholic KOEt 
Viscid mass —AgA' pulverulent pp 

Phenyl derivative Ph CH(OPh) CO2H 
[108°] From methyl a chloro phenyl acetate 
and sodium phenate (R Meyer a H Boner, A 
220, 61) Radiating groups of slender needles 
(from water) V si sol cold water, v e sol 
alcohol or ether KOH and KMnO^ convert it 
i into phenyl glyoxyho acid HNO, forms picric 
acid and benzoic aldehyde — NaA'jSaq — CuA, — 
AgA' 

Acetyl derivative of the ethyl ether 
CA CH(OAo) COjEt [74°] From mandehc 
acid bv successive treatment with AcCl and 
alcohol (Naquet a Lugumm, A 139,302) Slender 
needles (from ether) InsoL water, v sol alcohol 
and ether 

Amide CACH(0H)C0NA [132®] S 
8 at 24® S (boiling 93 p c alcohol) 100 (Z ) 
Formed, together with benzoic aldehyde, by 
heating the compound (C«H, CHO)^CNH with 
water or alcohol at 180® (Zinin, Z [2] 4, 709) 
Formed also by allowing a mixture of the nitrile 
with fuming HClAq to stand m the cold (Tie 
mann a Friedlander, B 14, 1967) Likewise 
obtained by the action of NH, on mandehc ether, 
and by heating mandehc imido-ether (C Beyer, 
J pr [2] 81, 386) Pnsmatic needles or plates 
Sol hot, si sol cold, water , si sol ether, v sol 
alcohol Decompose I by acids and alkalis with 
production of mandehc acid A polymende (?) 
melts at 190® 

Nitrile GACH(OH)CN [-10®] SO, 
1 124 Obtamed by adding fuming HClAq to a 
mixture of benzoic aldehyde and KCy (Spiegel, 
B 14,239, V5lkel,A 62, 861) Oil, sol aloo- 
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hoi and ether Dissolved m ether, mixed with adding K^COj and shaking with ether (Ahrens, 
alcohol (1 equivalent), and treated with HCl gas A 251, 312) Hygroscopic brittle mass Ihcnc 
It forms CgHj CH(OH) C(OEt) NH,HC1 [125'^] acidgiveswith a solution of mandragormehydro- 
This is decomposed by water, forming NH^Cl chloride light yellow needles of picrate. 
and mandelic ether (Beyer, J pr [2] 28, 190) Iodine in KIAq gives an oily penodide K^FeCy, 
At 170° mandelonitnle sphts up into benzoic gives no pp Phosphotungstate gives a white 
aldehyde and HCy Boiling aqueous HCl gives pp The sulphate is crystalline and very de 
NH4CI and mandelic acid Fuming HClAq forms liquescent Dropped into the eye, its solution 
the amide in the cold, but on heating it gives causes enlargement of the pupil — B'HAuCl^ • 
o chloro phenyl acetic acid NHj in the cold [165°] , yellow plates , sol hot water and HClAq 
forms CrtHj CH(NH2) CN Methylamine yields — B'2B^2PtCl, [194°] Bed nodules or yellow 
C«H5CH(NHMe) CN Phenyl hydrazine pro- plates (from hot water) — B'HCUHgCl^ [160°] 
duces the phenyl hydiazide of benzoic aldehyde ' Plates or needles (from water) or long slender 
(Beissert, B 17, 1451} 1 needles (from alcohol) V sol alcohol (Ahrens, 

{dextro) Mandelic acid [133° cor] [a]D at B 22,2161) 

20° *» + 156 Prepared by converting inactive 1 Mandragora root also lontains a second alka- 
mandelic acid into the cmchonine salt and add- loid of which the platinochlonde [181°] and 
ing a ciystal of cinchonine dextro mandelate to | aurochlonde [147°-153°] are crystallme (Ahrens) 
the aqueous solution when the dextro salt crys- j MANOANATES Salts of the form Mi2Mn04 
tallises out, leaMngthelflSvo salt m solution It i derived from the hypothetical acid H2Mn04, v» 
can be also obtained by growing Penicilhum Manoavese, oxtactds of, p 186 
glaucum in the mactue acid, which destroys 1 MANGANESE Mn At w 65 Mol w 
the laBi orotatory acid, leaving the dextrorotatory probably same as At w (v infra) [c 1800°- 
(Lewkowitsch, B 16, 1568) Besembles thelaevo- j 1900°] S G b 85 to 8 01 , according to Glatzel, 
acid, haMng the same solubility in water ] S G of pure Mn is 7 3921 at 22° (B 22, 2857) 

(/(,-? o)-Mandelic acid ^33°] S 8 04 at 20° SH 14- to 97° 1217 (Regnault, A Ch [3] 67, 
[a]o at 20° = — I'lS Prepared by heating amyg 427, specimen contained Si) Chief lines m 
dalin with stiong HCl foi several hours on the emission spectrum are 6521, 6016, 6013, 4823, 
water bath It can also be obtained from in 4783, 4765, 4762, 4753, 4235, 4027 (ThaUn) 
active mandelic acid which can be separated For absorption spectrum of Mn vapour Lock 
into equal quantities of the laevo and dextro- yer a Roberts (JPr 23, ^44) 
rotatory acids by crystallisation of the cincho- j Occurrence — The metal does not occur un- 
mne salt (Lewkowitsch, B 10, 1565, cf Wohler, ' combined Mn compounds are widely distri- 
A 06, 240) I buttd , the chief are pyrolusite MnOj, braunite 

Nitro mandelic acid v Nitbo oxt-phevtl- MmO„ manyaniU Mn^O, HjO, Imusmannite 
Aci ric ACID MnjO^, psilovtelane (Mn,Ba,K )0 4Mn02, man- 

MANDELIC IMIDO ETHER ganesc spar MnCO,,, manganese blende MnS 

Ph CH(OH)C(NH)OEt [72°] bmall quantities of Mn compounds are found m 

Preparation — Ben/oic aldehyde (100 g) 1 lea water {Forchhammer, Pr B 2, 303) , in manv 
treated with IvCN, dilute HCl and ether forms the 1 mineral waters (Buchanan, Pr 24,693), in blood 
cvanhvdrmPh CHtOH)CN which is dissolved by 1 (Cotteieau, J 1849 630, Bunn de Buisson, J 
tlie ether If this is mixed with an equivalent j 1852 377, Campani, B 5, 287), m the liver 
of alcohol and dry HCl be pas'.ed in, the liquid , (B(champ, C R 49, 895) , in milk (Polacci, 
bf»ing cooled, needles of the hydrochloride of 1 Natur forscher^ 4, 132), in human urine (Hors- 
inandelic imido ether ( ‘^Og ) are formed (C Beyer, foid, J 1851 602), m wines, cereals, most 
J pr [2] 31, 3^4) Ph CH(OH) CN Eton + HCl vegetibles used as human food, and m con 
at PhCH(OH) C(NH) OLt,HCl These melt at sidti able quantities in tea (Maumen6, C R 98, 
ri25°1 The free ether is got by shaking these 1050, 1410) Mn also occurs in the sun’s at- 
simultaneously with cone KOH and ether mosphere (Coinu, C R 80, 315, 530) 

After ev apoi iting the ether the residue is crystal 1 Manganese dioxide was recognised as a com- 
lised from ligrom j pound of a distinctive metal by Scheele m 1774 , 

Pro} erties — White needles Extremely it had pieviously been looked on as a compound 
soluble in ether, alcohol, and benzene 1 of iron 1 he metal Mn was first isolated by Gahn 

Reactiom — 1 At 140° the hydrochloride . Native MnO was long known &3 magnesia nigra 
splits up thus PhCH(OH)C(NH)OEt,HCl (probably because of its supposed magnetic pro* 
aEtCl + PhCH(OH)CONH2, forming mandel* perties) , a new medicine was introduced m th« 
amide — 2 Alcoholic NH, converts the hvdro early years of the eighteenth century, and was 
chloride into the hydrochloride of the amidme, called magnesia alba^ seemingly in contra dis 
Ph CH(OH)C(NH)NHj,HCJ This forms prisms tinction to magneeia nigra , when magnesia 
[214°] Shaken with ether and potash, the nigra was shown to contain a distinctive metal, 
free mandel amidme, ’‘Ph CH(OH)C?NH)NH,, is this metal was called sometimes magnesiume.nd 
dissolved by the ether It forms featnery needles sometimes manganesium, finally the name 
of narcotic odour, melting at [110°] — 8 Water magnesium was retained for the metal of 
quickly converts the hydrochloride into mandeho magnesia alha^ and the name manganestum 
ether (g v) C4H4CH(OH) C^NH) OEt,HCl + HjO (hence manganese) was given to the metal of 
- cijCH/OH) CO OEt + NH„H01 magnesia nigra 

MAHDBAGORINE C„b4,NO, [0 79°] Formation By reducing the oxides by C 

Extracted from powdered mandragora root by at a white heat. — 2 By reduomg MnF , or MnCln 
alcohol The extract u evaporated and the by Na or by Mg — 8 By heatmg Mn amalgam ui 
residue treated with very dilute acid The a stream of H , the amalgam is made by the re* 
alkaloid is hberated from the acid solution by actios ol Na amalgam with MnCl^q (Giles, 
VoL. Ill N 
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P M [4] 24,828, Eoussm, Bl 6, 93) —4 By 
electrolysing MnOl^q in a porous cell placed in 
a carbon crucible containing HOlAq (Bunsen, P. 
91, 619) 

Premration — 1 Crystallised MnCl* is 
thoroughly dried by heating , it is then finely 
powdered and 100 grams are intimately mixed 
with 200 grams well dried and powdered KCl , 
the mixture is packed into a Hessian crucible 
which IS loosely covered and heated in an air- 
furnace until the contents melt (the temperature 
must not be raised so high that white vapours 
begin to come off) , the lid is removed and 15 
grams Mg are thrown into the crucible in four 
or five portions, each weighing 3 to 4 grams, 
two to three minutes being allowed to elapse 
between the entrance of each piece , the lid is 
now replaced and the crucible is strongly heated 
for a few minutes, and then allowed to cool very 
slowly in the furnace About 20 to 25 grams 
Mn are thus obtained as a compact regulus If 
the temperature of the final heating is not 
sufficiently high, the regulus does not form a 
compact mass , if the temperature is too high 
and the heating is unduly prolonged, the KCl is 
vaporised and the surface of the Mn is oxidised 
(Glatzel, B 22, 2857) —2 Brunner (P 101, 
264) recommends the following method — 2 pts 
MnF, (obtained by dissolving moist MnCOj m 
HFAq, evaporating and drying at 100°) and 1 pt 
Na are arranged m alternate thin layers in a 
Hessian crucible, the mixture is pressed down 
and covered with NaCl over which is placed a 
layer of CaFg in small pieces (to prevent spirt- 
ing) , the crucible is covered and heated in an 
air furnace, at first gently, and then to near a 
white heat for about i an hour , the crucible 
IS then allowed to cool very slowly in the 
furnace — 3 For an account of the older 
methods of prepanng Mn from Mn02, v John 
(Gehlen’s Joum Chem Phys 3, 452), and 
beviUe {A Ch [3] 46, 182) Tamm describes a 
method for obtaining approximately pure metal 
(99 91 p c Mn, 05 p o Fe, 115 p c Si, and 025 
p 0 C) from MnOj (O N 26, 73, 111) 

Properties — A white grey, lustrous, metal, 
very hard, brittle, may be highly polished, 
non magnetic (Glatzel) According to Glatvel 
(B 22, 2857), Mn prepared by reducing MnCl^ 
by Mg (v Preparation No 1) is unchanged by 
keeping for months m a bottle closed with a glass 
stopper , but in moist air the surface undergoes 
shght oxidation Mn is usually described as very 
easily oxidised in ordinary air, and as capable of 
decomposing water, with evolution of H, almost 
as rapidly as K Mn obtained by Brunner {v 
Preparation No 2) by reducing MnF* by Na was 
scarcely oxidised in cold water According to 
Bullock (C N 60, 20), Mn prepared by reducing 
the oxides by 0 is very easily oxidised, while 
specimens obtained by reducing MnCl2 by Na 
are no more oxidisable than iron It is probable 
that some specimens have contained small traces 
of Si and G which have affected the properties 
of the metal Mn melts at a very high teirpera- 
ture (c 1800°>1900°), and is said to volatilise at 
a full whi^ heat 

The atomic weight of Mn has been deter- 
mined (1) by estimating Cl in MnCl2 (Arfvedskyn, 
S 42, 202 , Dumas, A Ch [3] 55, 151 ; Berze- 
lius, P. 18, 74) , (2) by dissolving Mn m HNO„ 


evaporating, and calcining the mtrate (Berxelmg^ 
P 8, 185) , (8) by oxidising MnO to Mns04 by 
heating m air (v Hauer, TF A B 25, 133| , (4> 
by reducing MnjO^ in H, and weighing HjO pro- 
duced (Rawack, P 107, 605, 616) , (5) by ana* 
lysing MnCgO* (Schneider, P 107, 605) , (6) by 
reducing AgMn04 and estimating Ag produced- 
(Dewar a Scott, Pr 35, 44), (7) by deter- 
mining S H (Regnault, A Ch [3] 67, 427) 

Molecular weight of manganese — Ramsay 
(O J 55, 521) has determined the lowering of 
the vapour pressure of Hg produced by dissolving 
Mn in Hg , the results render it probable that 
the molecular weight of Mn is the same as the 
atomic weight This conclusion assumes the 
accuracy of Van’t Hoff’s law that equal volumes 
of dilute solutions contain equal numbers of 
molecules of the dissolved substances, and it 
also supposes the molecular weight of liquid Hg 
to be the same as the atomic weight of Hg 

Mn IS metalhc m its physical, and some of 
its chemical, properties , but in many of its le- 
actions it behaves as a non metal The oxides 
MnO and Mn^O, are basic, forming salts, such 
as MnS04 and Mn„(SO^s, which the man 
ganous salts, coiiesponding with MnO, are much 
the more stable The oxide MnO reacts as a 
basic peroxide, e g with H2SO4 it forms MnSO^ 
and O , it Iso reacts with some positue oxides, 
e g CaO, to produce salts of the form 
aiMO^/MnO , when this oxide is treated ^\lth 
molten KOH m presence of 0 the salt K«Mn04 
is formed, in which Mn forms part of the acidic 
radicle The oxides MnOj and Mn 0, have also 
been isolated , both are veiy unstable , both 
react with water to form manganic acid HMn04, 
the former (MnOj) at the same time also produ- 
cing MnO,, these oxides are distinctly acidic 
The acid HMn04 has been isolated, and many 
salts derived from the hypothetical acid H Mn04 
are known 

Mn shows marked analogies with the iron 
metals Fe, Ni, and Co , it is also related, although 
less distinctly, to the halogens , and it is also 
related to the chromium metals, Cr, Mo, W, 
and U In the classification of the elements 
based on the periodic law, Mn occupies a posi* 
tion different from that of any known element 
it 18 placed m the same gioup as the halogens 
(Group VII ), and in the same family (even- 
senes members) as F, but no member of this 
family coming after Mn (t e with a greater 
atomic weight than Mn) has yet been isolated , 
Mn finds a place in series 4 (K, Ca, Sc, Ti, V, 
Gr, Mn), all the members of which are metallic, 
and it IS immediately followed by Fe, Ni, Co, 
and Cu The strongly marked negative charac 
ter of the halogens is impressed on Mn, but this 
IS counterbalanced by the positive characteris- 
tics of the metals which come before and after 
Mn m order of atomic weights (v Halogen ele 
MENTS, vol 11 p 666 , also Iron group op ele- 
ments, this vol p 65) 

The atom of Mn is divalent m the gaseous 
molecule MnGl2. 

Eeactums ~1 Mn is oxidised in air or oxy 
gen, forming MnO —2 Mn reacts energetically 
with dilute mineral acids forming salts of MnO 
3 Fused with potassium mtrate or chlorate 
KMn04is produced —4 Heated in bromine MnBr# 
IS formed —5 When Mn is heated in a stream 
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of hydrogen chloride MnClj is produced — 6 Mn 
decomposes water readily, with evolution of H 
The reactions of the metal have not been much 
examined 

Combinations — Mn forms alloys with many 
metals, and compounds with most of the non 
metals, but few have been fofmed by the direct 
union of their elements 

Detection and estimation — Mn is usually 
detected by the colour its* compounds impart to 
a borax-bead, and by the ppn of buff -coloured 
MnS by addition of NH4 sulphide to an alkaline 
or neutral solution of Mn salts Mn is usually^ 
estimated gravimetrically by ppn with NHjAq, 
heating the pp in air, and weighing as Mn,04 
As MnO, is much used in technical chemistry it 
IS necessary to have accurate and rapid methods 
for determining the quantity of this oxide m 
specimens of Mn ores , for descriptions of these 
methods, and also for other methods for estima 
ting Mn, reference must be made to Manuals of 
Analysis 

Manganese, alloys of Several allo^ 3 of Mn 
have been prepared , none has been made by 
directly alloying Mn with other metals 

1 With aluminium Wohler a Michel (A 
115, 102) obtamtd a crystalline powder, having 
the composition MnAl,, by fusing together MnCl^, 
Al, and a mixture of NaCl and KCl 

2 With copper Allojs of Mn and Cu are 
obtained by reducing mixtures of MnO„ and Cu 
with charcoal , an alloy containing 25 p c Mn 
is white, fairly haid, \eiy elastic, and tolerably 
easily melted (Allen, C N 22, 184) Alloys con 
taming fiom 6 to 20 p c Mn resemble bionze 
(Valemicnnes, C R 70, b07 , v also Schrotter, 
D P J 210, 355, Prieger, ibid 177, 303, Gintl, 
tbid 221,053) 

3 \\ ith iron Alloys of Mn and Fe, contain- 
ing from 8 to 80 p c Mn, are used m the manu- 
facture of steel, under the names of spiegeleisen 
and feiTomanganese These alloys are piepaied 
b> heating MnO with non hlings and charcoal 
in the blast furnace, or m giaphite crucibles, or 
by reducing a mixtuie of FeO and MnCOaOn the 
hearth of a Siemens’ furnace, and then fusing 
under a reducing flame 

4 With meicujy An amalgam of Mn 13 
obtained by reducing MnCl^Aq by Na amalgam 
(Giles, P M [4] 24, 328) , also by electrolysing 
MnCljAq in contact with Hg (Ramsay, C J 56, 
632 , Moissan, Bl [2] 31, 149) Alloys of Mn 
with Pb, Sn, and Zn are described by Allen (Ic) 
and Valenciennes (Z c ) 

Manganese, arsenates of, ti vol 1 p 309 

Manganese, arsenide of Mn and As com 
bine when heated together to redness An ar- 
senide, approximately As^Mn^, occurs native 
(Kane, P 19, 145) 

Manganese, arsenite of , v vol 1. p 306 

Manganese, boride of By heating Mn,0 
(v Manganese y carbides of) with 3,0, m a graphite 
crucible, Troost and Hautefenille obtamed small 
greyish violet crystals of MnB, (O R 81, 1263) 
This compound decomposes water at 100® and 
dissolves in acids with evolution of H, it reacts 
with moist HgGl, to produce MnGl„ ^no acid, 
aodHCl 

Manganese, bromides of Only one bromide, 
bInBr,, has been isolated , the tetrabromide also 
perhaps exists in solution 


ira 

Manganous bbomide, MnBr, Manganese 
dibromide The hydrate MnBro4H,0 is ob- 
tamed as clear, red, dehquescent, crystals, by 
dissolving MnCO, in HBr Aq, or by digesting Mn 
with Br (Balard, J pr 4, 178 , Mangnac, Ann 
M [5] 12, 7) , crystaUises m monochmc forms, 
a 5 c “ 645 1 1 166 (Mangnac) The anhydrous 
salt MnBr, is obtained by heating powdered Mn 
in Br vapour, it forms a rose red dehquescent 
mass , heated in air it gives Br and Mn3G4 
Thomsen gives the thermal data — [Mn, Br^, Aql 
-106,120 (T/i 3,271) 

Manoanio bbomide, MnBr4 {Manganese fs- 
trabromide) This compound perhaps exists in 
the green solution obtained by treating Mn,04 or 
MnO^ with HBr gas and dry ether , the solution 
IS easily decomposed with formation of MnBr- 
(NickUs, C B b0,79) 

Manganese, carbides of According to Brown 
(J pr 17, 492), the compound MnC is obtamed 
by heating Mn(SCy)2, MnC^ by heating MnCy,, 
Troost and Hantefeuille obtamed graphite-like, 
lustrous, crystals of Mn^C by melting Mn in a 
charcoal crucible, and coohng slowly (C B 80, 
960) 

Manganese, chlorides of The only ohlonde 
of Mn which has been isolated is MnCL A solu- 
tion of MnG, or Mn^G, in cone cold HClAq very 
probably contains MnjClg, perhaps also some 
MnCl, The existence of MnCl,, described by 
Dumas, is very doubtful 

Manganous chlobide, MnCl, Mol w 125 74, 
Rose-coloured crystals of MnCl 4H 0 are ob 
tamed by dissolving MnCGg, or any oxide of 
Mn, m HClAq, and evaporating , by heating the 
dried crystals m a stream of dry HCl, the an 
hydrous salt, MnClj, is obtained MnCl, 13 also 
formed by heating Mn, MnCOj, or Mn,G4, in 
a stream of dry HCl By heating very finely 
powdered MnG. with half its weight of NH4CI 
gradually to redness, MnCl2 is formed MnCI, is 
very dehquescent, Brandes (P 22, 263) gives 
S at 10° = 62 lb, at 31 25° -85 72, at b2 5® = 
122 22, at 87 5° = 122 22, and at 10b 25° * 123 81 
S in alcohol at 11® = 50 S G of MnCl, = 2 478 
(Schroder), of MnClj 4HP = 1 913 (Schroder), 
2 016 (Boedeker) The tetrahydrated salt is 
isomorphous with FeCl 4H G , monochmc, 
a 6 c» 11409 1 1 6406 (Mangnac, Ann M [6] 
16) AU water is removed at 100® Thomsen 
gives the thermal data [Mn,Cl^ = 111,990 , 
[MnCl^^q] = 16,010 , [MnCP.4H,G] = 14,470 {Th 
3, 270) Heated in G, a crystalline oxide contain- 
ing 37 p c MnGj is pioduced (Schulze, J pr [2] 
21, 407) MnClj melts, in absence of air, at a 
red heat and sublimes at higher temperature 
Scott found V D at c 1200°-1600® to be 132 3 
(Pr E 14, 410) 

MnCl, forms double salts with the alkali 
chlorides, of the composition MnC1^2XCl SH^G 
The best examined are thoM m which X« NH,^ 
Bb, and Cs , the NH4 salt contains one H^G only 
accordmg to Rammelsberg {J pr 66, 181 , con 
firmed by Pickenng, C J 86, 672) The double 
salts ore obtained by mixing MnCl2Aq or a sola 
tion of an oxide of Mn in HClAq, with the alkali 
chlonde, and evaporating slowly (v Godeffroy, 
B 8, 9 , V Hauer, J pr 63, 436) Another 
doable salt MnCl, SCnG 3Hp, is formed by 
boiling MnCl^Aq with powder^ OuG, flltenng^ 
and ooolmg (Andr4, C B 106, 854) The double 

w% 
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•alt MnOla HgClj iHjO, is described by Bons 
dorff (P 17, 131) 

Manoanic ghloridb, Mn^Olf , andMAKOAKBSS 
fEiBAOHLORiDE, MnCl4 Neither of these chlorides 
has been isolated MnjOs and MnOj dissolve 
in odd oono HClAq to form deep-brown liquids, 
which slowly evolve Cl and after a time contain 
MnCly NickUs {A Ch [4] 5, 161), by passing 
HGl into ether in which MnOj was suspended, 
obtained a green hquid, of varying composition 
and very unstable, one analysis gave results 
approximately agreeing with the formula 
MnOl4 12C4HJ0O 2HjO These results are quite 
inconclusive of the formation of MnCl4 (cf 
Pickering, C J 85, 672) Fisher’s experiments 
(C J 88, 409) led him to conclude that a solu- 
tion of MnOj in cold cone HClAq contains 
MnCl4 , but the more complete experiments of 
Pickenng (C J 35, 654) make it very probable 
that Mn^Clg, and not MnCl4, is produced when 
either MUjO, or MnOj is dissolved in cold cone 
HClAq When the solutions are decomposed by 
adding water, the pp varies in composition but 
may always be expressed as aMnOjj/MnO, x 
varying from 16 to 86 and y being usually 5 
Pickering expresses the reactions of HClAq with 
MnjO, and MnOj, and the decomposition of the 
solutions by HoO, in the following equations — 
Mn^Og + 6HClAq = Mn^Cl^Aq + SH^O 
2MnO, -H SHOlAq = Mn^Cl.Aq + Cl, + 4H,0 
jrMii,01«Aq-»-12H,0saMn0,+MnCl,Aq+4HClAq ) 
yMii,01*Aq+3H,0=Mn.0.+8H01Aq f 

The average values of x and y are 4 and 1 re- 
spectively Christensen {J pr £2] 85, 57) thinks 
that MujClg IS the product of the reaction of cold 
HClAq with MnO,, he supposes that some MnCl4 
IB produced at 10® According to C , ether hold 
mg HCl in solution produces a solution of 
MnjCl, when shaken with Mn^O, According to 
Vernon (C S Proc 1890 58), a solution of MnO, 
m cone HClAq evolves less than half the Cl, at 
ordinary temperatures, required by the equations 
given by Pickenng {supra) , at - 18® Cl is evolved 
very slowly, and at —26° only 35 p 0 of the 
available Cl comes off when air is drawn through 
the solution for two hours Vernon thinks that 
MnCl4 IS the only higher chloride formed by 
dissolving MnO,, MnaO,, or Mns04 in cold cone 
HClAq 

Franke (J pr [2] 36, 38) obtained chi or 0 - 
manganic acid^ H^MnCl*, by adding KMn04 
to ether containing HCl, shakmg with dry ether, 
and surrounding the deep-blue liquid thus pro 
duced with a freezing mixture 

Manganese heptaohlobide, MnCl, (?) Dumas 
(B J 7, 112 , 8, 177) desenbed a greenish gas, 
condensing at — 16® to — 20° to a green brown 
liquid, produced by adding excess of cono 
H,S04 to KMn04 and throwing in small pieces of 
fused KCl or NaCl , he gave the formula MnCl, 
to this substance Aschoff’s analyses of the 
compound proved the presence of 0 m it, and 
led to the formula MnOgCl {J pr 81, 29) The 
exact composition of the substance is not yet 
settled. ^ 

Manganese, chromate of, o vol u p 165 

Manganese, cyanides of, v vol u p 842 

Manganese, ferri- and ferro cyanides of, v 
V 0 I 11 pp 836, 889 

Manganese, fluorides of Two fluondes of 
Ms have been oertamly isolated, MnF, and 


Mn^g The existence in solution of MnPg is 
doubtful Wohler obtained a gas by the reac- 
tion of HjSO, with a mixture of K2Mn04 and 
EF To this gas he assigned the composition 
MnF„ but the composition of the substance 
cannot be regarded as settled NickUs asserts 
the existence of MnjFg 

Manganous fluoride, MnF^ {Manganese di- 
fluoride) A reddish crystalline powder, ob- 
tained by dissolving MnCOj in excess of HFAq 
and evaporating , undecomposed by heating to 
redness (Berzelius) 

%} MnF^forms double compounds with S1F4, 
&o (Berzelius , Stolba, C C 1883 292 , Man- 
gnac, J pr 83, 202) These compounds, better 
regarded as silicofluoride, titanofluoride, &c , of 
Mn, have the composition MnXFg GHjO, where 
X « Si, Ti, or Sn , they are isomorphous, crys- 
tallising in hexagonal forms, a c « 1 515 (Man 
gnac, Ann M [5] 15) There is also a zirco- 
fluoride of Mn, MnZnF^ 6H2O, which crystallises 
inmonoclinicforms,a 5 c = 2 09 1 1 2516 (M I c ) 

Manganese sesquifluoride, MdjF^ Crystals 
of MnjF, GH^O were obtained by Christensen {J 
pr [2] 86, 67) by dissolving artificially prepared 
MnOj m HFAq, filteiing through spongy Pt, 
evaporating, and placing over HjSO, Boiling 
or diluting the solution of MnOj in HFAq pro 
duces an o yfluoride 

The double salts Mn^Fa 4KF 2H2O, 
Mn^Fg 4NH4F, Mn F, 4NaF, and 
Mn^Fg 2AgF 8H3O are described by Christensen 
{Ic and ibid p IGl) They are obtained by 
adding solution of the alkali fluoride to solution 
of MnjOs or MnOj in HFAq, washing with water 
containing HF , and drying on Pt , the Ag salt is ob 
tamed by dissolving freshly ppd Ag CO, in HFAq, 
adding MnjFe in HFAq, and evaporating Ac 
cording to Christensen, the salt Mn F, 4KF 2HO 
IS identical with the compound to which Nickl^ 
gave the formula MnF, 2KF {C R G5, 107) 

Manganese tetra and hepta fluorideo, 
MnF4 and MnF^ (?) The former compound was 
supposed by Nickl^s to exist in the solution of 
MnO^ in HFAq (C R 65, 107) , by adding KF 
or NaF the double salts MnF^ 2K{Na)F were 
said to be formed The investigations of Chns 
tensen {J pr [2] 35, 67, Ibl) have made it very 
probable that Mn^F^, and not MnF^, is formed 
when MnOj or Mn 0, is dissolved in HlAq 
(11 supra , cf Manganic chloride, supra) 

The formula M^ was given by Wohler {P 
9, 619) to a purple yellow gas obtained by adding 
cone H2SO4 to a mixture of 2 parts commercial 
K2Mn04 and 1 part CaFj in a Pt retort The gas 
dissolves m water to form HMn04Aq and HFAq, 
and on evaporation HF and O are evolved, and 
MnF, remains The composition of the gas is 
still very doubtful, no analyses are given m 
Wohler’s paper 

Mangano manganic fluoride, Mn,F, Ac- 
cording to Nickl^s {C R 67, 448), brown crystals, 
having the composition Mn,F« lOH^O, are ob- 
tamed by reacting on MnO, with warm HFAq 
and evaporating 

Manganese, haloid compounds of The com- 
pounds MnX2(X » F, Cl, Br, 1) have been isolated* 
Mn^Ff has also been obtained in definite form. 
There are very strong reasons in favour of the 
existence of MD2CI4 in the solutions obtained by 
diBBolvmg Mn^Og or MnO, in cold cono HClAq. 
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The existence even in solution, of tetra haloid 
compounds, MnX^, is doubtful Nieklds claims 
to have obtamed mangano mangamo fluoride 
MnjFg, correspondmg with MujO^ The only 
haloid compound of Mn which has been gasified 
18 MnClj The general formula MnX^ probably 
expresses the atomic composition of the mole 
cules of the more stabls haloid compounds of 
Mn , the formula Mn Xgiijay or may not be mole 
cular The existence of hepta-haloid compounds 
MnX, might be expected from the position of 
Mn in the periodic scheme of classiflcation , but 
the existence of th%se compounds is extremely 
doubtful 

Manganese, hydroxides of, v Manganese^ 
oxides and hydrated oxides o/, for HMnOi v 
Manganese^ oxyacids of 

Manganese, iodide of Mnl^ Obtained, j 
with 4KO, m rose red deliquescent crystals, 
isomorphous with MnCl^ dH^O, by dissolvmg 
MnCO^ in HIAq, and evaporating Turns brown 
when exposed to air and light , heated m absence 
of air, it is not decomposed , heated in 0 it 
burns like tinder, evolving vapours of I Thom 
sen gives the thermal data [Mn, P, Aq] = 75,700 
{Th 3, 271) 

Manganese, oxides and hydrated oxides of 
The oxides MnO, Mns 04 , Mn^O,, MnOj, probably 
also MnOj and Mnp„ have been isolated A 
number of oxides intermediate between Mn^O, 
and MnO^, having the general form xMnOj t/MnO, 
also exist Hydrates of most of these oxides exist, 
but their stability is generally small Mn^O, H.p 
s HjMn^O, is known , it is an acid The acid 
conesponding to MnO, (HMnO,) has not been 
isolated, but salts of this acid (manganates) are 
known The oxides MuO, MUjO,, and Mn^O, 
are basic MnO reacts with acids to form man | 
ganous salts MnX^ (X^NOg, ^SO^, Ac ) , Mn^, | 
forms manganic salts MooX,, which are readily i 
reduced to MnXj, MnjO, does not form corre ' 
sponding salts, but with acids yields MnX^ and 
Mn X,, or in some cases MnX, and MnO^ i 
Xickl^s, however, asseits the production of | 
MngFg by the action of HFAq on MujO, {v ] 
Mangano manganic fluoride^ p 180) MnO, 
reacts with acid to form manganic salts Mn^X, 
or manganous salts MnX^, according to tempera 
ture It IS possible that a few salts correspond 
mg with MnOj may exist, but their isolation is 
doubtful MnOj also combines with some oxides 
moie basic than itself to form mangamtes, salts 
of the foi m a;MO j/MnOo MnO, is v ery unstable , 
it does not form salts The existence of 
(Mn 03 ) 2 S 04 is probable With water MnO, 
forms HjMn^OgAq and MnO, Mn^O, is very 
unstable , with water it forms permangamc acid, 
H^MujO, 

The molecular weight of none of the oxides 
of Mn 18 known with certainty, as none has 
been gasified 

Manoanous oxide, MnO {Manganese mon- 
oxide or motoxide ) S G 6 09, crystalhne (Bam- 
melsberg) , 5 18, manganosite (Blomstrand, B 8, 
180) 

Occurrence —In small quantities, as manga^ 
nosite^ in bright green hexagonal forma (Blom- 
Btrand, I c ) 

Preparation —1 By heating to redness in a 
Ft vessel a mixture of equal parts MnCl, and 
Na,CO„ with a little NH 4 CI , MnCO, is formed 


[ and then decomposed, the formation of higher 
oxides IS prevented by the NH^Cl , the residue 
IS washed anddried (Liebig a Wohler, P 21,578) 

2 By heatmg any of the higher oxides of Mn, 
very finely divided, to redness in a stream of H 
until the powder is green According to Wright 
a Menke (C J 37, 28), pure MnO can be thus 
I obtained, even from specimens of Mn 02 contain 
, ing 0 10 p 0 of potash — 3 MnCO, or MnCjO, is 
I strongly heated in absence of air, and the pro 
duct IS then heated in H (Liebig, A 95, 116) — 
4 Deville (O B 53, 199) obtamed MnO m bright 
green regular octahedra by heatmg MnO^ m H 
containing a very httle HCl 

Properties and Reactions — A grass green 
powder , DeviUe’s crystallme specimen (t supra) 
formed lustrous, diamond hke, green regular oc- 
tahedra According to Moissan {A Ch [5] 21, 
199, 251), MnO prepared by reduction of higher 
oxides by CO at 140° is pyrophoric When pure, 
MnO does not oxidise by exposure to air (Wright 
' a Menke, C J 37, 28 note) , but if it contains 
minute quantities of potash oxidation occurs 
Heated m air or O, Mn, 04 produced , if the 
heatmg is done carefully till the weight is con 
i slant at dull redness, Mn^O, is produced (v Gor- 
I geu, C R 106, 743) MuO melts at white heat 
m absence of air It is not reduced by heatmg 
in H or CO, or with 0 at 500° 600° (Wright a 
* Luff, C J 33, 523) When heated m H^S, MnS 
and HjO are formed MnO reacts with acids to 
; form manganous salts, MnX, (X = N 03 , CIO,, 
'iSO.,JPO,. 40) 

Hydrate op manganous oxide, MnO H^O Oc- 
curs m small quantities m Sweden, m white 
crystallme tablets, pyrochroiie Prepared, as 
small white hexagonal prisms, by adding 300 
grm XOH m 500 c c air free water to an air free 
solution of 15-17 grm crystallised MnCl in 15 
c c air free water, m a vessel filled with H or 
coal gas, heatmg to 160°, and allowing to cool 
(A de Schulten, C R 105, 1265) Bapidly 0 x 1 
dises m air When a manganous salt is present 
the compound 2 MnO MnO, xH^O is formed , 
when exposed to O for several years the product 
13 MnO, MnO (Gorgeu, C R 108, 948) When 
NH,Aq IS added to solution of a manganous salt, 

I MnO HjO IB not ppd , as it is soluble m NHjAq , 
but this solution rapidly absorbs 0 from the air, 
and after a time all the Mn is ppd as hydrates 
of Mn^O, The presence of NH, salts hinders the 
oxidation process , solutions of double NH 4 Mn 
salts are scarcely changed m air if free NH, 
IS absent Thomsen gives the thermal data 
[Mn,0,H*0] = 94,770 , [Mn02H^O] » 21,660 , 

[MnO^H^H'SOAq] = 26,480 (Th 8,271) 

Mangano manganic oxide, Mn.O, {Red omde 
of manganese ) 

Occurrence — As hausmanmtet m small 
brownish black tetragonal forms, a c = 1 1 1537 , 
SG 48 

Preparation — 1 Pure MnCl,Aq is ppd by 
Na,CO,Aq, the pp is thoroughly washed, dried, 
and then heated to whiteness for some tune until 
the weight is constant {cf Wnght a Luff, C J 
88, 620, with Beissig, A 103 27) — 2 By strongly 
heating MnCgO, m air (Lassaigne, A Ch [3] 40, 
829) —8 Crystflds of hausmannite were obtamed 
by Debray by strongly heating a mixture of 
MnSO, and in a Pt crucible (C jB 52, 

986) , also by passmg a very slow stream of HCl 
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over amorphous Mn,04 heated to redness (DeviUe, 
C B '53, 199) , also by keeping molten MnGl, m 
an atmosphere laden with moisture (Gorgeu, 
C B 96, 1044) , also by melting amorphous 
Mn,04 with borax (Nordenskjold, P 114, 112 , o. 
also Debray, Ann M [6] 1, 124 , Sidot, C B 
69, 201, V Hauer,/ jpr 63,425, Ebell,JD P J 
220, 64, 155) 

It 18 generally stated that Mn804 is produced 
by heating any of the other oxides of Mn to red 
ness in air, according to the experiments of 
Dittmar {0 J 1864 294) the composition of the 
product of heating MnO^ in a mixture of 0 and 
N vanes according to the pressure of the 0 , if 
the pressure of the 0 is about 19 atmos the 
product IS approximately Mna04, while if the 
pressure of the 0 is greater than about 26 atmos 
the product approximates more or less closely to 
MujO, The experiments of Wright and Lufi 
(C J 33, 520), on the effect of heating MnCO, 
in air, showed that unless the heating is oon> 
tmued for a long time and the temperature is 
kept very high the product contains more 0 than 
Mnj04 According to Gorgeu {0 B 106, 743), 
finely powdered Mn304 can be oxidised to 
aMnOj ^MnO, finally to Mn^Oj, by heating in air 

Properties and Reactions — A reddish brow n 
solid powder , crystalline Mn304 is brown S G 
crystalline 4 856, amorphous 4 918 Mn304 is 

not changed when heated to a very high tempe- 
rature It IS reduced to MnO by H, CO, and 0 
(Bell, C N 23, 258, Muller, P 136, 160) , re- 
duction by CO begins at c 100°, by H at c 240°, 
and by 0 at c 420° (Wright a Luff, 0 / 33, 
520) Mn304 with cone H2SO4 forms a solution 

containing MnS04 and Mn2(S04), , when the acid 
IS hot, only MnS04 is formed and 0 is evolved 
With boiling HNOjAq, Mn(N03)2 and Mn02 s-*"® 
produced Hot cone HClAq produces MnCl, 
and evolves 01 Fused with alkalis, alkaline 
manganate is formed Cl in presence of an al 
kahne solution reduces an alkalme permanganate 
The reactions of MU3O4 with acids, KIAq, &o , 
suggest the constitution 2MnO MnOa (Pickering, 
C J 35, 657) 

Hydrates op mangano - manganic oxide, 
Mnj04a:H20 Such hydrates appear to exist, 
but their composition vanes Gorgeu (C R 
84, 177) says a yellowish green hydrate is formed 
by shaking an aqueous solution of a manganese 
salt vnth alkali m presence of air Hydrates of 
Mn304 are also said to be formed by placing 
finely-powdered Mn02 m excess of an ammonia- 
oal solution of MnCl2 and heating (c/ J Otto, 
A 93, 372) Veley (C J 41, 63) obtained a 
substance nearly agreeing in composition with 
the formula 8Mn,04 SHjO, by heating 
tcHnOj 2/MnO in H to 200° 

Manganic oxide, MnjOj {Sesquioxide of 
manganese ) 

Occurrence —As hraumte in quadratic octa- 
hedra , S G 4 752 (Bammelsberg, P 124, 513) 
The hydrate MUjO, HjO occurs native as 
ganite 

Preparatum — 1 The pp — approximdfcely 
Mn02 (cHaO — obtained by passing Cl into 
NajCOsAq holding finely powdered MnCO, in 
suspension, is made into a thin cream with 
eonc H2SO4 and slowly heated on an oil bath to 
100°, at which temperature 0 is suddenly 
evolved, and the mass becomes thicker and 


greyish violet m colour , it is then heated to 
138° until it IS darx green The impure 
Mn^(S04)3 thus produced 13 placed on a warm 
porous plate, by which H2SO4 is absorbed, it 
IS then rubbed with cone HNO,Aq, free from 
HNO2, again dried on a porous tile, and then 
warmed to 130° The Mn2(S04), thus produced 
is exposed to air, when it rapidly deliquesces to 
form a violet solution, which afterwaids be- 
comes turbid from separation of Mn^Oj^H^O 
(Mn2(S04), + 4H2O = MujOj H2O + 3H2SO4) The 
brown solid which separates is washed, dried at 
‘100° and then gently heatdii until the water is 
removed (Carms, A 98, 63) —2 According to 
Schreider (P 107, 605), Mn^O* is obtained by 
heatmg Mn02, MnO, or Mn304 in O (but u. 
account of Dittmar’ s experiments under Man- 
gano manganic oxide, supra) Moissan says that 
artificially prepared MnOj goes to Mn O3 when 
heated in O to 230° {A Ch [5] 21, 232) Ac- 
cording to Berthelot {A Ch [5] 15, 185) and 
Knab, MnjOj is obtained by heating MnCl^, 
MnBrj, or Mnl2 in air or O This oxide is also 
said to be formed, with evolution of 0, by 
passing HjO vapour over heated K Mn04 
Gorgeu {C R 108, 1106) obtained Mn O3 by 
allowing ppd MnCO, to remain in contact with 
aerated wa^^r for 10 years, also by exposing 
MnO H2O to 0 in presence of excess of a man 
ganous salt, also by exposing solutions of 
MnS04, MnClj, and Mn(C2H802)2 to sunlight 

Properties and Reactions — A black powder, 
S G 4 325 , the mineral hraumte forms 
brownish black, very hard, lustrous quadiatic 
octahedra, S G 4 752 Deoxidised at white heat 
to MngOi Soluble in cone H2SO4, forming a 
reddish liquid, which evolves 0 on warming, 
and then contains MnS04, boiled with dilute 
H2S04Aq or HN03Aq, MnO^ is sepaiated, and 
manganous sulphate or nitrate goes into solution 
(Christensen, J pr [2] 28, 1) Soluble m cold 
cone HClAq, forming a brown liquid, which 
most probably contains Mn_Clg {v Manganic 
chloride, p 180) 

Mn^O, IS a basic oxide, the corresponding 
salts are not numerous, they are readily reduced 
to manganous salts Mn (804)3 combines with 
alkali sulphates to form alums MujO, leacts 
with hot HClAq, with KIAq, and other reagents, 
as if it were MnO MnOj (Pickering, C J 35, 657) 
Laugier (C R 104, 1508) desciibes se\eial com 
pounds of Mn203 with SeO«, prepared bj the re 
action of MnOj with HjSeOjAq 

Hydrate of manganic oxide, Mn^O, HjO 
Occurs native as manganite , S G 4 335 , iso 
morphous with ghthite and diaspore, the corre- 
spending Fe and Al compounds The prepara 
tion of Mn20j HjO is described under Manganic 
oxide {v supra) , it forms a brownish black 
powder Warmed with cone H2SO4 to c 100°, 
Mn2(S04), IS formed without evolution of O 
(Carius, A 98, 63) According to Carms {I c ), 
Mn20, H^O IS not dissolved by dilute HoS04Aq 
even on gently warmirg, but if a little MnO is 
present solution occurs m the cold MnPs H^O 
18 said by Hermann (P 74, 303) to dissolve in 
tartaric acid, formmg a browmsh red liquid, 
from which manganous tartrate separates on 
standing, the liquid becoming colourless and 
now containing formic acid and CO* In a 
stream of H2S, a Uttle MnSO, and also MnS 
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and Mn20, are formed (Wagner, D P J 195, 
632) When moist MnjO, HjO is shaken with 
magnesia alba^ K0CO3, or NaXO„ or even with 
^ater, and much air, nitrates are produced 
according to Keichardt {Uenneherg's J fUr 
Landwirih^ch 26, 167) 

Manganese peroxide, MpOj {Manganese 
dioxide ) 

Occurrence — As pyrolusitCt in iron black, 
opaque, rather brittle trtmetnc crystals, ab c 
=» 776 1 1 066 , S G 4 82 to 4 97 The name is 
supposed to have been given from the use of 
the mmeial to renaove the colour from glass* 
coloured by compounds of iron {nvp = fire, and 
\vtiv ■* wash out) 

Prcpniation — FuTe MnCOg is dissolved in 
as small a quantity as po&sible of dilute 
HNOjAq, the solution is evaporated to a syrup, 
which IS heated to 160°-165° for some hours , 
the product is thoroughly washed with boiling 
water, then dried over H.SO^, and heated to 
c 180°-200°, until every trace of water is le 
moved Pure MnO^ is thus obtained, exactly 
resembling pyrolusite (Gorgeu, C R 88, 706 , 
Wiight a Menke, C J 37, ‘i5, cf Schlosing, 
C R bo, 284 , and Kuhlmann, D P J 211, 25) 
Even It the Mn(N05)3 contain a large 

quantity of KNO^, MnOj practically free from 
KoO 18 obtained by this method 

Very many attempts have been made to 
obtain pure MnO/, by ppn from Mn salts , e g 
by ppg with BrAq in presence of Na acetate, 
by passing Cl mto an alkaline solution contain, 
ing MnCOa suspension, by reacting on a Mn 
salt solution with KMnO, \q, &c The various 
methods have been examined by Goigeu {G R 
88, 790 , .4 Ch [3] 66, 15:5) , Guvard {Bl [2] 1, 
80), Hannay (C J 33, 209, cf Beilstein a 
Jawein, B 12 1530), Pickering (C J 35,054), 
Volhaid (^1 108, 318) , Kesslei [Ft 18, pait 1), 
Pattmson {C J 35, 305), Veley (C J 37, 581), 
Wright a Luff (C J 33, 504) , and Wright a 
Menke (C J 37, 22) The outcome of the 
woik IS that pure AlnO^ cannot be obtained by 
any of the ppn methods, tither the pp is 
ficMnO 7/MnO, or, if all the Mn is present as 
MnO , the pp contains also K 0 or some other 
base bt sides H^O Volhard’s method— adding 
excess of KMnO^Aq to MnSO^Aq m presence of 
HNO3 (exact quantities aie given by V ) — gave 
all the Mn as MnO accompanied by a small 
quantity of K 0 (c 3 p c ), which could not be 
removed by washing (W a M , Ic) 

Properties —A black, or brownish black, 
hard, ciystalline powder S G 5 02 Heated 
to moderate redness, MmO, is foimed, 
heated to whiteness, MiigO^ remains {cf 
Mangano manganic oxide , Preparation, p 
182) MnO. IS a conductor of electricity , it is 
strongly electro negative to the metals Reacts 
with acids to form salts corresponding with 
MnO , with cold cone HClAq most probably 
forms Mn Cl* 

Reactions — 1 Heated, gives MnaOj at mode- 
rate redness, and MnjO^ at white heat — 
2 Heated in liydiogen,OT carbon monoxide^ is 
reduced to MnO , reduction m H begins at 0 
190®, and in CO at c 87® , when heated toith 
carbon reduction begins at c 390® (Wiight a 
Luff, C J 88, 518) —8 Heated with potassiwn 
chlorate, 0 is evolved and MnO, and KCl remain : 


a little Cl IS evolved, and at one stage of the 
change KMnO* is produced The reaction be- 
tween MnO^ and KCIO* probably produces 
EMnO^, Cl, and O, the EMnO* then decomposes 
to K^MnO*, MnOj, and 0 , and the EjMnO* reacts 
with Cl to form KCl, Mn02f and 0 The fol- 
lowing equations are given by McLeod as ex- 
pressing approximately the various changes : 

(1) 2Mn0o + 2KC10, = 2 KMn 04 + Cl2+02, 

(2) 2KMnb4-K2Mn04 + Mn02 + 02, 

(3) K^MnO^ + Clj n» 2KC1 + MnOj 4- O2 (w McLeod, 
G J 65, 184, Hodgkinson a Lowndes, G N 
59, 63 , Fowler a Grant, G J 67, 272 , Bau- 
diimont, J Ph [4] 14, 84, 161 , Warren, C N 
58, 247 , Veley, T 1888 [1], 271 , Spring a. Prost, 
Bl 1889 340) — 4 With hot cone sulphuric 
acid, MnSO, is formed and O evolved — 6 With 
cold cone hydrochloric acid, MnsCl* is very 
probably produced , on warming, Cl is evolved 
and MnClj remains {cf Manganic chloride, p 
180) — 6 Heated with sulphuric acid and 
oxidisable bodies, MnO acts as an oxidiser, 
e g H2C2O4 IS thus oxidised to CO, and HgO — 

7 Not acted on by moderately dilute mine acid 
alone , but m presence of an oxidisable body, 
Mn(NOj)j and oxidised products are formed, e g 
with HNOj and HCl, Cl IS evolved — 8 Compounds 
of Mn O, with SeO* were obtained by Laugier 
(C R 104, 1508), by heating ppd MnOj with 
selenwus acid — 9 With hydrogen peroxide and 
an acid, forms a salt of MnO and H^O and 
evolves 0 , with hydrogen peroxide alone, 0 is 
evolved and the same quantity of MnOj remains 
as was originally used (v Hydrogen peroxide , 
Reactions 11 and 19, vol 11 pp 723, 724) — 
10 Heated with magnesium chloride, MnCl^ and 
MgO are foimed and Cl is evolved — 11 Fused 
with alkalis in presence of air or oxygen, man- 
ganates MLMnO^, are formed {v Manganates 
under Manganese, oxy acids of, p 186) 

12 Mn02 combines with a number of basic 
orides to form salts of the form itMO yMiiO„ 
known as manqanites According to Gorgeu 
{A Gh [3] 66, 153) AlnO^ decomposes neutral solu- 
tions of many salts of Ca, Ba, Ag, and Mn, making 
the solutions acid to litmus and combining with 
the bases From dilute solutions of KjCOt 
and NaCO, MnOj withdraws and combines with 
7 p c EL3O, and 4 1 p c Na^O, respectively, ac- 
cording to Gorgeu , the manganites thus pro- 
duced approximately correspond with the for- 
mula MjO ISMnOj According to Jolles {Ghem% 
Zeitung, 11, 1394) KjMnOs is obtained, as a 
brown yellow solid, by mixing equivalent quan- 
titiesof K Mn04 and C<,H*0 Wright and Menke 
(C J 37, 22) have examined the potassium 
manganites formed by ppg MnO, in presence of 
K salts, by passing Cl into KjOOjAq holding 
MnCO, in suspension, by adding MnS04Aq to 
EMn04Aq, &o , they conclude that the amount 
of EjO ppd in combmation with MnO, varies 
according to the relative masses of the reacting 
bodies, the temperature, the quantity of free acid 
present, &c , and that it tends to the maximum 
5M9O2 E2O W a M failed to obtain 
SMnO, K^O SHjO described by Stmgl a Mo- 
rawski {J pr [2] 18, 91) as produced by aotmg on 
EMn04Aq with a reducing agent such as SOm 
^ ycerm, or alcohol , they say that K2O is ppd 
in combination with MnO^, but that the ratio of 
Kfi to MnOj vanes much Weldon AT. 
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109) gave the formalaBCaO MnO,aad CaO 2MnC\ 
to the manqamtea formed by oxidising MnO H^O 
by air in presence of hme Manganites of the 
fonn MO OMnO^, where M » Ga, Ba, Sr, Zn, and 
Pb, are described by Bisler (Bl [2] 30, 110) as 
produced by heating EMn04 with shght excess 
of yanous metallic chlorides, and washing with 
water By heating metallic chlorides with 
MnOj, and then adding MnCl,, Bousseau obtained 
mangamteSy which he classes as MO 5Mn02, 
MOMnO^ and 2MO MnO^ (C B 101, 167, cf 
ajso Post, B 12, 1484, 1537 , Bammelsberg, B 
8,233, Bousseau, C B 102,425,616, 103,261, 
104, 786, 1796) Various compounds of MnO with 
MnOj seem to exist , these may be regarded as 
manganese manganites , v Oxides intermediate 
"between manganic oxide and manganese per. 
oxide, infra I 

13 While MnO, reacts as an acidic oxide ' 
towards the oxides of the more positive metals, 
it also reacts as a basic oxide with some acids 
The usual reactions of MnO, with acids are those 
of a basic peroxide {v Beactwns, 3 to 6, sup? a) 
The salt MnO, SO, is said by Fremy to be formed 
by carefully reactmg on MnO, a;H20 with cone 
l^SO,, and allowmg to stand in air {C B 82, 
476) By adding MnSO^ to a freshly prepared 
solution of PbjO, in acetic acid, as long as 
PbSO^ was ppd , SchSnbein {J pr 74, 325) ob- 
tained a deep brownish red liquid, which had 
strongly oxi^smg properties, and from which 
MnO, separated on standing, or more quickly on 
boiling Schonbein thought that this liquid 
contained an acetate of MnO,, but he did not 
succeed in isolating this salt 

HvDRXTES OB’ MANOANESK PEROXIDE When 

approximately pure MnO, is ppd , by oxidising 
manganous salts m alkalme solutions, or by re 
actions between manganous salts and perman- 
ganates, or by decomposmg KMn04Aq by H SO4 
or HNOa, the pp always contains water , but it 
IS very doubtful whether any definite, and fairly 
stable, hydrate of MnO, exists When the pro- 
cess of formation results in ppn of all the Mn 
as MnO, the composition of the pp appioxi 
mates to MnO, HjO, but this body loses water in 
dry air (v Wright a Menke, G J 37, 22) 
When the whole of the Mn is not ppd as MuO„ 
the pp consists of compounds of the form 
{cMnO^yMnO zRf> containing variable quanti- 
ties of metallic oxides according to the condi- 
tions of formation It appears to be possible to 
obtain hydrates which are stable for many hours 
withm definite limits of temperature, but these 
hydrates are of the form a;MuO, yMnO bH,0 
(v Veley, 0 J 37, 581 , 41, 66) 

Beferences —The following papers contain the 
chief experiments bearing on the formation and 
composition of supposed hydrates of MnO — 
Bammelsberg, B 8, 233 , Fremy, C B 82, 1231 , 
Van Bemmelen, B 13, 1466 , Gorgeu, A Oh [3] 
66,164, C B 108,948, Von Hauer, W A B 13, 
468 , Beisig, A 103, 206 , Bottcher, J pr 76, 
236 , Guyard, Bl 6, 81 , Morawski a Stingl, 
J- pr [2] 18, 90, 97 , Volhard, A 198, 318 , 
Suokow, D P J 177, 23i;, Wernicke, P 141, 
lie , Veley, C J 37, 681 , 41, 66 , Pickering, 
0 J 36, 654 , Wnght a Luff, 0 J 83, 604 , 
Wnght a Menke, C J 37, 22 , Franke, J pr [9] 
86, 166, 451 

OxiOJfiS 1MT£B30:DUXE between manganic 


OXIDE AND MANGANESE PEROXIDE TheSO OXldeS 

belong to the general formula scMnO. j/MnO 
The composition of the pp obtained by adding 
water to solutions of MnO^ or MnaO, in cold cone 
HClAq varies between lOMnO^ 6MnO and 
36MnO, 6MnO (Pickering, C J 35, 659) By 
passmg Cl for a limited tune into solution 
of Mn acetate, Veley obtained a pp approxi 
mating in composition to SMnO^ MnO 
(0 J 37, 581 , 41, 66; , by heating this pp in a 
current of air, the compound llMnO MnO H,0 
was produced , and by heating the first com 
pound in 0, the body produced had the com 
position 23Mn0, MnO 2H,0 Whight a Menke 
(C J 37, 22) obtained a number of bodies 
ajMnO, 2/MnO icHoO by various processes of 0x1 
dising manganoas salts, and reducing perman- 
ganates , in every case, however, K 0, or other 
alkali, was held in combination Fuither ac 
counts of these intermediate oxides, many of 
which were probably mixtures of the better de 
fined oxides of Mn, will be found in the memoirs 
referred to under Hvor^tes op manganese per 
OXIDE (v supra), especially in the memoirs of 
Gorgeu 

l^NGANFSE TRIOAIDE, MuO, ThlS COm 
pound IS formed, in very small quantities, by 
slowly dropping a solution of KMnO^in cold cono 
H,S 04 (c f grams KMnO, in 100 c c H SO4) on 
to dry Na^COj The Na CO, is placed in a dis 
tilhng flask surrounded by cold water The 
flask IS connected with a U tube filled with 
fragments of glass, and surrounded by a mixture 
of ice and salt, and this tube is connected with 
another U tube containing a little dilute 
HjSO^Aq As each drop of the green solution 
of KMn04 in H^SO^ falls on to the Na CO„ a 
pink cloud IS formed , the cloud partly condenses 
in the first (J tube, and part of it passes on and 
18 dissolved m the H SO4 in the second tube 
(Franke, C J [2] 36, 31, 166 , v also Thorpe a 
Hambly, C J 63, 175) Only a very small 
quantity of MnO, can be obtained It appears 
as a reddish, amorphous, deliquescent mass It 
slowly decomposes at ordinary temperatures, 
but 18 fairly stable if surrounded by ice and 
salt (T a H , Z c) MnO, is decomposed by 
water yielding HMnO^Aq and MnO, (T a H ) , 
according to Franke, H,Mn04 is produced, but 
quickly decomposes to MnO,, O, and HMnO^, 
and probably also H MDjO, MnO, dissolves in 
cone H,S04, forming a green solution Franke 
thinks this liquid contains (MnO,) SO4 MnO, 
dissolves in KOHAq, forming K^MnO^ MnO, 
hberates I from KI, and acts on Hg similaily to 
ozone (T a H ) 

Manganese HFPTOxiDEjMnjOy {Permanganic 
anhydride ) This oxide was obtained by Thenard 
(C B 42,382) Its composition was detei mined 
by Aschoff (el pr 81, 34) Pure KMnO,, free from 
Cl compounds, is added little by little to cono 
H SO4, SGI 846, kept cold by a freezing mix 
ture To the green solution thus obtained a few 
drops of water are added, when MnjOy slowly 
separates in dark redotsh-brown oily drops If 
acid of the composition HjSO, H.0 (S G 0 1 78) 
IS used, oily drops of Mn,^, are formed without 
addition of water According to Franke {J pr, 
[2] 86, 81), a solution of EMnO, in cono H2SO4 
oontams (Mn0,)2S04, and this is decomposed by 
a little water, giving Mn^O, and H^SO, 
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Terreil {Bl 1862 40) prepares MiijO, by 
dissolving KMnO^ in well cooled H2SO4, con 
taming water m the ratio placed m 

a stoppered retort, the beak of wnioh passes into 
a glass balloon surrounded by a freezing mix- 
ture Corks or organic material must not be 
used in any part of the apparatus He heats 
the retort to 60°-65° (not over 70°), when 
purple red vapour is evolved and condensed to 
a thick greenish black liquid, which is Mn^O^ 
Only a few drops of Mnp, can thus be prepared 
at a time As soon as a certain quantity collects 
m the balloon, decomnosition occurs, with slight 
detonation (v also Spiess, J nr [2] 1, 421) 

P Thenard ( J pr 69, 58) describes MujO, as 
a dark olive green liquid, with a smell recalling 
Cl compounds and ozone Aschod {J pr 81, 34) 
describes it as dark brownish red oily drops, 
which do not solidify at -20° MnjO, slowly 
decomposes in air at ordinary temperatures, 
with evolution of 0 It may be heated to ! 
60°-65°, under reduced pressure, without vola 
tilismg , at a somewhat higher temperature it 
IS suddenly and violently decomposed to MnO, 
and 0 Mn O7 is very hygroscopic It dissolves 
in water to form a puiple liquid, probably con 
taming HMnO^ This liquid is slowly decom- | 
posed on warming into MnO_j and 0 Mn O, ! 
dissohes in cold cone H SO,, appare tly with 
out decomposition, to form an olive green liquid 
(this liquid contains (Mn0s)2S04 according to 
Franke, J pr [2] 3b, 31) Mn is at once de 
composed by contact with small quantities of 
MuOj, Ag 0, or HgO (Aschoft, I c) Mn 0, is 
a powerful oxidiser It inflames paper or alcohoh 

Manganese tetroxide (?) Franke {J pr [2] 
30, 31, 160) states that a blue gas is obtained by 
leading air or CO , saturated with water at 
40°-50°, over the gieen liquid formed by dis- 
solving KMnO, in w ell cooled cone HjSO, To 
this blue gas he gives the formula MnO, Thorpe 
and Hambly repeated Franke’s experiments (C 
J 53, 178), but failed to obtain any indications 
of the formation of a blue gas 

Manganese, oxyacids of, and their salts 
Two senes of salts deri\ed from oxyacids of Mn 
are kno^n — the ma'nganatc<^ M’jMnO, and the 
pornangatmtes M^MnO, The acid correspond 
ing to the manganates, viz £12^^00 has not 
been isolated, but its anhydride MnOj is known 
The anhydride of permanganic acid, viz MnjO , 
13 known, and the acid itself has also probably 
been isolated 

Mano\nate8, Mi MnO,, derned from the 
hypothetical acid HjMnO, The anhjdride of 
this acid, viz MnO„ is known A solution of 
this oxide ip water perhaps contains HjMnO,, 
but it decomposes almost at once to HMnO, and 
MnOj {v Manganese trioxide, p 184) When 
an acia is added to solution of a manganate, the 
manganic acid produced at once decomposes 
to permangamc acid and MnO^ This change 
occurs even when CO2 is passed into solution of 
a manganate The manganates are isomorphous 
with the sulphates 

The fact that the product of fusing together 
pyrolusite, potash, and saltpetre dissolved in 
water to form a green liquid, which became blue, 
violet, and then red, on addition of much water, 
was known to Soheele To the green substance 
Boheele gave the name * Chamceleon mineraUJ* 


Ohevillot and Edwards, in 1817, showed that 
the green substance was a definite compound of 
potash with an acid of Mn {A Ch [2] 4, 287 , 
8, 337) Forchhammer [Annals of Phil 16, 
310, 17, 150) and Fromherz (P 31, 677) m* 
vestigated the manganates Mitsoherlich, in 
1830, showed that two salts are obtained by the 
action of alkali on pyrolusite in presence of air 
or alkali nitrate (P 25, 287) 

Manganates of the alkalis and alkaline 
earths are obtained by heating MnOj with KOH, 
Ca02H2, <&o , to c 150° in absence of air, or to 
higher temperatures m presence of air, or by 
strongly heating any Mn salt with KOH, 
CaO^Hj, &c , m presence of O or an oxidiser, 
e g KClOj KjMnO^ and Na2Mn04 dissolve with 
out decomposition in water containing alkali 
In pure water, KMnO^ or NaMnO^ is formed and 
MnOj ppd Solutions of the alkali manganates 
are decolourised, with ppn of AlnOj, by easily 
oxidised bodies, e g SO^Aq, As OjAq, HjSAq, or 
ferrous salts Ba and Sr manganates are in 
soluble in water 

Barium manganate BaMnO^ A daik 
green powder SG 4 85 Insol water Un- 
changed in air, decomposed by acids Pre 
pared by calcining Ba(NOs)2 with MnOa, or by 
projecting finely powdered MnOj into a molten 
mixture of KCIO3 and BaO^Hj, washing with hot 
water, and drying By heating MnOj with 
Ba(NOj,)o, BaMn04is obtained as a green powder 
consisting of minute hexagonal crystals (Forch 
hammer, Awnals of Phil 16, 130 , 17, 150 , 
Rosenstiehl, J Ph 46, 544 , Schafavik, J pr 
90, 16) The salt is also obtained by digesting 
Ba(Mn04)2 with BaOAq 

Didymium manganate DL,(Mn04)s A 
black powder , msol water Obtained by heat- 
mg for 30 minutes 1 pt MnO, with 4 pts I)i3NOg 
and washing with water (Frerichs a Smith, A 
191, 353) 

Lanthanum maiiganate Lao(Mn04)j 
Resembles the Di salt , prepared similarly 
(F a, S I c) 

Potassium manganate KMn04 

Formation — 1 A mixture of equal parts of 
finely powdered MnOj and KOH is heated to 
bright redness m air, or in 0 , dMnOj + 2KOH 
= ^MnO, + Mn20, H.0 K Mn04 is formed by 
heating MnO^ and KOH m absence of 0 to 0 
150° (Beketoff, Bl 1, 43) , the reaction occun 
in N at 0 180^ (Elliot a Storer, P Am A 6, 
192) If the mixture is heated above 180° 0 
must be present, because at 0 190° K2Mn04 
18 decomposed with re formation of MnOj.— - 
2 By boiling cone KMn04Aq with KOHAq; 
2KMn04Aq + 2KOHAq = 2K Mn04Aq + HjO + O 
(Aschoff, J pr 81, 29) Accordmg to Thenard 
\j pr 69, 58), this reaction only occurs when 
the KOH contains some oxidisable substances, 
eg si little organic matter —3 By long continued 
heating KMn04 to 240° , 

2KMn04 « K Mn04 + MnO, + Oj (Thenard, I c) — 
4 By fusing any oxide of Mn with KOH in 
presence of O, or an oxidiser such as KClOj 

Preparation — 2 pts KOH are dissolved m 
the smallest quantity of water, 1 pt KCIO, and 
I 2 pts very finely powdered MnOg are added, the 
I mi'^ture is dried, and then heated, nearly to 
I redness, for a long time in a Pt dish , the fused 
I mass when eold is treated with a little water, 
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the cone green solution is decanted, after stand- 
ing until quite clear, and evapoiated in vacuo 
over H2SO4 

Properties and Reactions —Dark green crys- 
tals, isomorphous with K0SO4 and KgCrO^ 
Soluble in water containing KOH without de- 
composition , dissolves in pure water with 
decomposition to KMn04Aq and Mn02 Dilute 
acids, even COg, quickly decompose K^MnOi, 
forming K permanganate and a manganous 
salt , e g with H0SO4 , — 5K2Mn0,Aq + 4H2S04Aq 
« 2K2MmO«Aq + MnSO^Aq + aKgSO^Aq +4^,0 
Heated in CSg, MnS, CO^, and polysulphides 
of K are formed (Muller, P 127, 404) Heated 
in a stream of water vapour, MngOs, KOH, and 
0 are produced 

2KAln04 + 2H2O = MngO, -I- 4K0H + 30) By 

using MnOj with KOH in air, and then passing 
water vapour over the product, then again fusing 
the products together, and repeating these pro- 
cesses, O may be obtained from the atmosphere 

Sodium wawpanafeNajMnO^ lOHjO Ob- 
tained by long continued heating equal pts 
finely powdeied MnOj and NaNOj, boiling with 
water, filtering, and allowmg to cool (Gentele, 
J pr 82, 68) Said to form colourless crystals, 
resembling Glauber’s salt, and to dissolve in 
\\ater with partial decomposition to form a green 
solution 

Pebmanoanic acid and Pfrmakganates The 
acid HMnO^, or HgMngOg, has probably been 
isolated , a series of salts derived from this acid 
IS known Permanganic anhydride, MngO,, is a 
very unstable liquid , it dissolves in water to 
form HMnO^Aq, which slowly decomposes to 
Mn02 and 0 Permanganic acid and its salts 
readily part with 0, and hence act as energetic 
oxidisers The permanganates are isomorphous 
with the perchlorates M^CIO^, they are purple 
red , all are soluble in water, the least soluble 
IS the Ag salt These salts are produced by 
the action of dilute acids, or of Cl, on the man 
ganates , or by the reaction of several oxidisers, 
e q Pb304 and dilute HNOgAq, on Mn salts — 
(Tamm, J 1872 910 , Fresenius, Fr 11, 415, 
425 , Crum, A 60, 219 , Gibbs, Am 8 [2] 14, 
204, Chatard, C N 24, 196, Pichard, C R 75, 
1821 , Deshayes, Bl [2] 29, 541 , Volhard, A 
198, 354 , Rose, P 105, 289) KMnO^ is re 
duced to ^MnO^ by boiling cono KMnO^Aq with 
potash (c/ Potassium mwganate, Formation 
No 2, p 185) Solutions of permanganates are 
decomposed by NHjAq with separation of 
flcMnOgi/MnO, they are reduced to manganous 
salts by HNOjAq, fairly cone HClAq, SOgAq, 
NaoSjOjAq, many organic compounds, <fec 
H2SO4 decomposes solid permanganates with 
separation of MnO^ and evolution of O Solu- 
tions of HMn04 and KMn04 absorb the green 
and yellow green rays of the spectrum , the 
absorption spectrum has been examined by 
Lecoq de Boisbaudran {Spectres lumineux, p 
108) According to Vogel {B 8, 1534) 
pt of Mn may be detected, in presence of Cu 
and Fe compounds, by boiling with PJO2 or 
Pbj04 and dilute HNOjAq free from Cl com 
pounds, and examining the absorption spectrum 
of the solution (of permanganate) produced 

Ammonium permanganate NH4Mii04. 
Resembles KMnO„ with which it is isomor- 
phous, v sol water, decomposed by gently 


heating Prepared by rubbing together AgMnO^ 
and NH4ClAq in the ratio AgMn04 NH4CI, filter- 
ing, and evaporating at the ordinary temperature 
over H2SO4 , also by decomposing BaMn04 by 
(NH4)2S04 (Bottger, N R P 26, 116) 

Barium permanganateBeM.nO^ Small, 
hard, rhombic octahedra, almost black, with 
violet sheen Prepared by adding excess of 
HjSiFgAq to KMnO.Aq, filtering from K SiF, 
through asbestos, saiurating with BaOAq con- 
taining BaOjH^ in suspension (BaCO, should not 
be used as it causes ppn of MnOj xB. 0), de- 
canting from BaSiFg, and c /aporatmg (Rousseau 
a Bruneau, C R 93, 229) BSttger {N R P 
26, 116) prepares BaMnO, by dissolving in water 
the product of the fusion of 2 pts KOH and 1 pt 
MnOj, filtering, and adding BaCl2Aq until the 
green colour of the liquid disappears , he col- 
lects the violet blue pp , and washes it \Mth cold 
water till the washings begin to appear reddish , 
he heats this pp , which is Ba(Mn04) , with 
water, passes in COj till the liquid is purple red, 
filters from MnOj, and evaporates 

Calcium permanganate CaMn04 5H2O 
A crystalline, deliquescent mass , prepared by 
decomposing AgMnO, by CaCl^Aq, following 
directions given for obtaining NH4MnO, (v 
supra) 

Gohayt permanganate does not seem to 
have been isolated , but Klobb has piepared 
several luteo cohaltic permanganates, viz 
Co2(NH3),2(Mn04)a, Co (NH,),2Cl4(Mn04) , 

Co2(NH3),2Br4(Mn04)2 (0 R 103, 384 , Bl [2] 48, 
240) 

Potassiumpermanganate KMnO, 

Formation — 1 By fusing together KOH and 
an oxide of Mn in the air or \Mth KClOj, dis 
solvmg the KgMnO, m vatei, passing in CO„ 
filtering from MnO^, and evaporating 
(SK2Mn04Aq + 2C02=: 

2KMn04Aq + 2KX03Aq + MnOj) — 2 By arm- 
ing solution of a Mn salt with KCO, and 
KClOAq — 3 By melting Mn02^v ith KHO, making 
a cone solution of the fused mass, adding 
saturated MgS04Aq, and filtering 
(3K2Mn04Aq + 2MgSO . Aq 

- 2KMn04Aq + 2K2S04Aq + 2MgO + MnOj) 
(Tes8i6 du Mothay, D P J 186, 231) - 4 By 
passing Cl mto a solution of the fused mass ob 
tamed as in 1 and 3, and evaporating (Stadeler, 
J pr 103, 107) (2K,Mn04Aq + Cl2 
-2KClAq + 2KMn04Aq) 

Preparation — A mixture of 2 pts KOH and 
1 pt KCIO5 18 melted in a thin sheet iron cru- 
cible, the crucible is removed from the lamp, 
and 2 pts very finely powdered and sifted MnO, 
are added, little by little , heating is then con- 
tinued, with stirring, until the mass gets quite 
hard , the temperature is then raised for a short 
time to full redness, when cold, the mass 13 
broken up, and boiled with so much water that 
no crystals separate on cooling (c 40 pts water 
for 1 pt KClOg used) , a rapid stream of well 
washed COg is passed into the boiling liquid 
until a drop placed on paper makes a red stain 
(showing no green at the edges), the outer part 
of which soon becomes brown After cooling 
the greater part of the liquid is poured off, the 
rest is filtered (from MnO ) through glass wool, 
and the whole is evaporated until a drop placed 
on a cold surface quickly deposits crystals. 
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A.fter standing 12 to 24 hours the greater part 
of the EMnO^ separates out , a little is obtained 
by further evaporating the mother liquor 100 
grms pyrolusite give about 30 grms KMn04 
(Bdttger, J pr 90, 166 , for modification of this 
method, v Grager, J pr 96, 169 , WOhler, P 
27, 626 , Gregory, J Ph 21, 31C , Mitscherlich, 
P 26, 287 , Elliot a Storer, P Am A 5, 192) 
B^champ {A Ch [3] 67, 2J3) heats MnOj with 
KOH, and oxidises by passing O over the fused 
mass, ho then dissolves in water, passes in CO2, 
and evaporates 

Properties — Dark "purple red, almost black, 
rhombic crystals , ahc’=^ 79523 1 6478 S G 
2 71 (Kopp) Isomorphous with KC10< S at 
15° = 6 25 (Mitscherlich) Decomnosed by heat, 
giving K^Mn04 and 0 Pure cone KMn04Aq 
can be boiled without change , in presence of 
oxidisable bodies KMn04Aq is quickly reduced 

Reactions — 1 Heated to 240°, Mn0i,K2Mn04, 
and O are produced (Chevillot a. Edwards, A Ch 
[21 4, 290) At higher temperatures a:MnO j/K O 
is formed (Rousseau, C li 104, 78b) —2 Sul- 
phuric or nitric acid sepaiates HMn04, which 
decomposes with evolution of O and ppn of 
MnO^, MnPs, or jcMnOji/MnO, with consider 
able excess of warm H^SOAqor HNO,\q, MnS04 
or Mn(N03) is pioduced Cold cone H SO4 dis 
solves KMn04, foiming a green liquid, fiom 
which a few drops of water cause separation of 
Mn O, (c/ Manganese heptoxide, p 181 , v also 
Manganese trioxidCt p 184) — 3 Hydrochloric 
acid in excess forms MnClj and evolves Cl Dry 
HCl evolves Cl, and foims H.O, KCl, Mn^Oj arHaO, 
MnCU, and probably Mn^Cl^, (Thomas, C J 
33, 372)— 4 Sulphuiic acid and oxidisable \ 
bodies either separate MnO , or rMnOji/MnO, 
the oxidisable body being simultaneously 0x1 | 
dised , or if there be enough acid to prevent ppn 
of crMnOai/MiiO, MiiSO* is formed With , 
HjC O4 and H.SO4, CO2 and H 0 (besides K2SO4 
and MnS04) are produced (0/ Berthelot, A Ch 
[5] 21, 176 , Harcourt, C J [2] 5, 460 , Jones, 
C J 33, 95) Haicourt {Ic) repiesents the re 
action thub 

2IvMn04\q + 3II S04Aq4 6H2C204Aq 
= K SO4 \q + 2MnSO,Aq + IOCO2 + 8H 0 
Jones (Z c) sa} s that HO, K C O4, and MnC 0, ' 
are at hrst produced on adding KMn04Aq 
to H C O^Aq, and th it further addition of 
KAInO^Aq forms K CO,, ppts MujO,, and 
evolves CO, and O Alcohol gives K acetate and 
a pp containing MnOj, MnO, and KO , glycerin 
gives a similar pp and forms KnCO, (Morawski 
a Stingl, J pr [2] 18, 78 , cf Berthelot, Zc ) — 
6 According to Aschoff {J pr 81, 29) cone 
KMn04Aq is reduced to KAIn04 by boiling 
with potash solution (2KMn04Aq + 2KOHAq 
= 2K2Mn04Aq + H 0 + 0) , Thenard {J pr 69, 
58) says that this action does not occur unless 
traces of oxidisable substances, e g organic mat- 
ter, are present — 6 KMn04Aq aciditied by 
H2SO4 reacts with hydrogen pier oxide to form 
HjO, 0, and MnS04 At low temperatures, c 12°, 
the KMn04 is decolourised, but O is not evolved, 
according to P Thenard (C R 76, 177) , Ber- 
thelot {A Ch [6] 21, 176) thinks that K2O, (?) 
!• formed (v also Swiontrowski, A 141, 205, 
Aschoff, P 111, 217) — 7 KMn04Aq is decom- 
posed with separation of MnOj, MnjO,, or 
ajMnOjyMnO, by ammoma (Clo<§z a Guignet, 


C R 47. 710, Wohler, A 136, 256 , Wanklyn 
a Gamgee, C J [2] 6, 26, Tamm, C N 25 
47) , by hydrogen (Jones, O J 33, 96 , Wanklyn 
a Cooper, P M [6] 6, 288) , hyphosphine^arsine^ 
and sZtbine (Jones, Ic , Schobig, J pr [2j 14, 
289, Parsons, C N 1877 236), by chlorine, 
dwxide [CIO2] (Furst, A 206, 76) —8 With 
I potassium sulphociyanide, KjSO, and KCNO are 
j produced (Morawski a Stingl, J pr [2] 18, 78) — 
9 Sodium thiosulphate in boiling solution is 
wholly oxidised to Na2b04 by fairly cone 
KMn04Aq , if the KMn04Aq is very dilute from 
X to 2^ p 0 Na2S203 remains (Glaser, M 7, 651) 
Combination —From cone mixed solutions of 
j KMnOi and K2Mn04 the salt KMnO, ICMnO, 
separates in small, six sided, monoclinic tablets 
(Gorgeu, J pr 80, 123) 

I Sodium permanganate NaMn04 3H O 
Formed similarly to KMnO,, or by the reaction 
between AgMnO, and NaClAq V sol water, 
and hence obtained in ciybtals with difhcultv 
Silver permanganate AgMnO, Mono- 
clinic crystals S 91 in cold water Obtained 
by mixing cone warmKMnO^Aq with AghO,\q» 
and allowing to cool (Dewar a Scott, Pi 35, 

, 44) Klobb(C R 103, 384) obtained AgMnO, 2NH, 
by saturating KMn04Aq with NH„ and then 
adding an equivalent quantity of AgNO^ 
j Pei manga nates oi copper, d idijm i ni (Frei ichs 

a Smith, A 191, 354), lanthanum (F a S , Z c ), 
leadf lithium, magnesium, strontium, and Ztiic, 
have been isolated 

! Permanganic acld,HSlnO^ The solution 
! obtained b> decomposing powdeied Ba(Mn04), 
by an exactly equivalent quantity of H SO^Aq, 
contains this acid Hunefeld {Schweiggcr's 
Jahrb der Chem und Phys 30, 133) says that 
the acid can be obtained, in indigo like crystals, 
by washing Ba(Mn04)2 with hot water, whereby 
It 13 decomposed to MnO andBaMnO^, filtering, 
adding exactly enough phosiihoiio acid to decom 
pose the Ba salt, heating to b0°-100°, filteiing, 
and evaporating at a low temperatuie (No 
anahses aie given ) 

Manganese, oxychlorides of Several oxy 
chlorides of Mn appear to exist, but they have 
not been satisfactorily examined P de Saint 
Gilles (C R 55, 329) says that MnClj 3Mn O^ is 
formed as a black powder, resembling Mn02, by 
heating to 280°, in a partially closed vebsel a 
mixture of MnCl, and NaNOj Gorgeu {A Ch 
[6] 4, 515) obtained an oxj chloride, to which he 
provisionally assigned the formula MnCl MnO 
by heatmg MnCL2 in water vapour Accoiding 
I to Aschoff {J pr 81, 29) the gas wluch Dumas 
j obtained by adding pieces of fused KCl or NaCl 
I to a mixture of KMn04 cone H SO4, and 
I which he said was MnCl,, is pi obably an oxy 
chloride having the composition MnO^Cl 

Manganese oxyfluonde of. According to 
Nickl^a {C E 65, 107) the compounds MnOF KF 
and MnjOFj 2KFareppd , when solution of MnO, 
in ethereal HCl is poured into boiling KFAq or 
NaFAq Christensen (/ pr [2] 3o, 67), however, 
asserts that the double compound obtained as 
i described above is MnOF, 

Manganese, axy sulphide of The compound 
MnO MnS is said to be formed, by Arfvedson (P. 
1 , 6ii), by heatmg MnS04 in H , it is a green 
solid, which dissolves in acids with evolution of 
HjS , heated in air it bums to Mn304 
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Manganese, phosphides of Several com- 
pounds of Mn with P have been descnbed 
MujP an amorphous powder, S G 4 94, ob 
tamed by heating Mn and P together to low red 
ness (SchrStter, J pr 61, 386) Also formed, 
according to H Bose, by heating MnCl, m PHj 
By heating Mn pyrophosphate mixed with sugar- 
charcoal, m a crucible filled up with charcoal, 
Strove {J pr 81, 321) obtained a brittle sub- 
stance resembhng pig iron, the composition of 
which varied between MnjPj and Mn^P Merkel 
and W 6 hler (A 86 , 371) obtained a crystalhne, 
greyish, regulus, S G 6 96, by heatmg together 10 
parts MnOj, 10 parts well burnt bones, 6 parts 
quartz sand, and 3 parts lamp black The com- 
position agreed with the formula Mn^P, , but as 
part was soluble, and part insoluble, in HCIAq, 
they regarded the substance as a mixture of two 
phosphides, Mn^Pg (soluble in HCIAq) and Mn^Pg 
(insoluble m HCIAq) 

Manganese, salts of Compounds obtained 
by replacing the H of acids by Mn Mn forms 
two series of salts manganotis saltSt MnXg, and 
manganic salts, MugXg, X^NOs, CIO,, jSO^, 
JPO^, &c One or two salts of the form MnX, — 
eg Mn(S 04 ) 2 — are also said to exist The 
manganous salts are considerably more stable 
than the manganic salts A number of double 
salts of manganic sulphate are known , 
those with the alkali sulphates are alums, e g 
Mn 2 (S 04)3 K 2 SO 4 24HgO The manganous salts 
form a fair number of double salts and a few 
basic salts The chief salts of Mn are the fol- 
lowing antimonates, arsenates and arsenite^ 
borate, carbonates, chlorate and perchlorate, 
chromates, ferric and ferro cyanides, lodate, mo- 
lybdate, nitrates and nitrites, phosphates and 
phosphites, selenates and selenites, silicates, sul 
phaies and sulphites, thiosulphate, tungstate, va- 
nadate V Carbonates, Nitrates, Sulphates, <fro 
Manganese, selenide of Said to be produced 
m eombmation with HgO as a red powder, de- 
composed in air, by adding an alkah selenide so- 
lution to solution of a manganous salt 

Manganese, silicides of Mn and Si combine 
when heated together (Troost a Hautefeuille, 
0 jB 81, 264) Silicides of Mn, contammg from 
6 6 to 13 p c Si, have been obtained by Wohler 
(4 106, 64) by fusing together MnF,, Na, K sih 
cate, and cryohte , or MnCl, 2NaCl, CaF,, and 
K silicate, or MnOl,, CaPg, KgSiF,, and Na 
These silicides form hard, brittle masses , they 
dissolve m HCIAq with evolution of H and S 1 H 4 
Manganese, siUcofluoride of. MnSiF, OHgO 
Hexagonal crystals, a c » 1 616 , S G at 17 5° 
-19038(Stolba, C C 1883 292) Formed by 
dissolvmg MnCO, or MnF, in ]^SiF,Aq, and 
evaporating When heated, the crystals give off 
water, and then SiF,, and leave MnFg (Berzelius) 
Manganese, sulphides of Two sulphides are 
known, MnS and MnS, 

Manganous sulphide, MnS Occurs native, 
as manganese blende, in hexagonal crystals, S G 
8 96 Produced by heating together MnO or 
MnCO, and S, not by heating S with Mr Also 
formed by heating Mn m CS, (Gautier a Hallo- 

S eau, C B 108, 806) , also by heating various 
[n compounds in HgS (Carnot, Bl [ 2 ] 32, 162) 
Sidot (J 1868 229) obtamed MnS in hexagonal 
crystals by heating the amorphous substance in 
a stream of HuS MnS is ppd from solutions of 


Mn salts by NH. sulphide, as a pale buff coloured 
amorphous solid, which quickly oxidises in air, 
if this pp is rapidly dried and then warmed in 
HoS, pure MnS is obtained MnS is a greenish 
solid , decomposed by weak acids, e g acetic acid, 
with evolution of HgS Heated in air, SO, is 
evolved and MujO^ remains (P W Hofmann, 
D P J 181, 364) Heated in HgO vapour, HjS 
and H are given off and Mn ,04 is formed MnS 
18 slowly decomposed by 01 with formation of 
MnCL, and SgClg 

There appear to be two forms of MnS ob 
tamable by ppn from Mn salts by NH 4 sulphide 
; the pp from cone MnClgAq or MnS 04 Aq is rose 
coloured , if NH4CI is present the pp is greenish 
and consists of small 8 sided plates The gieen 
sulphide 13 not produced when KgS or Na^S is 
used as pptant (Fresenius, J pr 82, 265 , Muck, 
Z 1869 680 , de Clermont a Guyot, Bl 27, 353 , 
Geuther, Z 1866 347) The rose coloured sul 
phide is said to be changed to the green sulphide 
by heatmg with a httle water , but it may be 
heated to 306° with much water without changing 
The change from rose to green is accomplished 
by heatmg with NHjAq to 250° m a closed tube, 
and the reverse change by heatmg m NH 3 gas 
The rose sulphide is not changed by heating 
alone to 250° but in presence of H S the gieen 
sulphide is formed at 220° (De C a G , / c ) The 
green sulphide is thought by Muck to be an 
oxysulphide of Mn 

Double compound, 3MnS K^S Obtained 
by heatmg a mixture of 1 pt dry MnS 04 , ^ pt 
lamp-black, and 3 pts KgCO, and S, and treat 
mg the fused mass with water , the compound 
remams msoluble in water, forming small lustrous 
dark red tablets (Voelcker) 

Manganic sulphide, MnSg Occurs native as 
hauerite, in large, blown black, lustrous, regular 
octahedra, S G 3 463 Said to be obtained as a 
red amorphous powder, by heatmg MnSO^Aq 
with solution of K polysulphides to 160°-180° 
m a closed tube (Senarmont, J pr 61, 385) 
Not changed m air , decomposed by acids 

Manganese, sulphocyanide of, v vol 11 p 
860 M M P M 

MANGANITES Salts in which MnOj acts 
as the acidic radicle, v Manganese peroxide, 
Reactions 12, under Manganese, Oxides and 
hydrated oxides of, p 183 

MANGANOCYANIDES v vol 11 p 342 

MANGOSTIN [c 190°] Contained 

m the husk of the fruit of Oarciniamangostana 
The dry husks are boiled with water to extract 
tannin, then treated with hot alcohol, and the 
alcoholic extract left to evaporate The man 
gostin which is deposited is dissolved m alcohol 
and ppd by lead subacetate The pp is decom- 
posed by water and the mangostin finally cr\s 
talhsed from dilute alcohol (Schmid, A 93, 83 ) 
Thin golden laminos without taste or smell 
Insol water, v sol alcohol and ether Warm 
dilute acids dissolve it without alteration Hot 
cone HNO 3 gives oxalic acid Alkalis dissolve 
it with yellowish blown colour Beduoes chloride 
of gold solution FeCl, gives a dark greenish 
black solution, decolourised by acids Its solution 
IB not ppd by any metallic salt except lead sub 
acetate — (CgoHggO^) 46 PbO (dried at 100 °) , ppd. 
by adding alcoholic lead acetate and ammonia to 
an alcohohe solution of mangostm 



MANNITE 


189 


MANNITE t e 

CH,(OH) Cn(OH) CH(OH) CH(OH) OH(OH) OH,(OH) 
Mol w 182 (181 by Baoult’s method, Brown a. 
Moms, 0 J 63,620) [165°] SG 16 

= - 26 S 15 6 af 18° (Berthelot, A Ch [3] 
47, 301) , 13 at 14° (Krusemann, B 9, 1467) , 16 
at 16 6° (Wanklyn a Erlenmeyer, J 1862 480) ' 
S (alcohol) 07 at 14° H C v 728,200 H C p ' 
728,500 (Berthelot a Vieille, Bl [2] 47, 868 , 
A Ch [6] 10, 456) HF 818,600 (B a V). 
287,000 (Von Kechenberg) 

Occurrence — Discoveied by Proust (A Ch 
[1] 67. 143) Occurs to the extent of 30 to 60 
pc m manna, the aried juice which exudes 
from the manna ash {Fraxinus Omus) Mannite 
-octurs m many other plants, eg the roots of 
Aconitum napelhis , celtry, Ajpiu'**i graveoleyis , 
Meum athamanticum , (Enanthe crocata , Poly 
podium vulgare ^ Scorzonera hispanvca^ and 
Triticum repens , and in the root baikof Twiica 
gianutimi Mannite also occurs m the bark 
of Ganella alba (8 pc), and of Fraxinus 
excelsior ^ in the lea%cs and voung twigs of 
Syjinga vulgaris ^ m the leaves of Ligus 
trum vulgaic and of Cocos nucifera^ and m the 
fruit of Law us Pcrsca and of Cactus opuntia 
Mannite aKo occuis m Lamina) la saccliarina, 
m olives, and in several fungi, Lactarius 
lellereus^ L tiapis, L pij}ogalus, &nd L palh 
dus Agaiicus integer coniiuns 20 p c of its dry 
substance It also occuis in the cambium layer 
of Co?n/cit^ (Pajen, A 12, 60, Meyer a Reiche, 
A 47, 214, btenhouse, A 51, 849, Knop a 
bohncdcimann, A 49, 293 , Dopping a bchloss 
bcigci, A 52, 117 , Muntz, C li 7b, 619, 82, 
210, bmith J 1850, 585, Eoussm, J 1851, 
550, Ludwig, / 1857, 503, De Luca, / 1861, 
740, 1862, 505, Thorner, B 12, 1685, Reinsch, 
/ 1863, 612, Bouiquelot, C R 108, 568, 
K ichler, M 7, 410) 

Foi mation — 1 In the lactic ferment ition of 
sugar (Liebig, / 1847, 4G6 , Pasteur, J 1857, 
611, Diagendorlf, i4r Ph [8] 15, 47) —2 In the 
viscous feinicntation of sugar, 100 pts of sugar 
yielding 51 pts mannite and 46 pts gum (Pis 
teur, / 1861, 728) - 3 In the spontaneous fer 
mentition of the juice of the sugai canc m 
tropical climates (Maicano, C R 108, 955) — 
4 By reducing glucose, hevulove, or inveit sugar 
with sodium amalgam (Liunemaiin, ^ 123 136, 
Dev>ar, P M [4] 39, 345, Bouchaidat, Bl [2] 
16, 38, Krusemann B 9, 1465, bdieiblei, L 
16, 8010) —6 By leducing mannose (E Fischei, 
B 21, 1808), or ‘ gliicosone ’ (b hischer, B 22, 
94), with sodium amalgam — 6 Fiom the dilac 
tone of meta sacchaiic acid by ti eating with 
wfter and sodium amalgam (3 p c ), acidifying 
with H2SO4 (Kiliam, B 20, 2714, v Ltvo- 
MA^NITE, inf I a) 

Preparation — 1 Manna is extracted with 
boiling dilute alcohol, and the crystals which 
separate on cooling are recrystallised from 
water — 2 Manna (2 pts ) is boiled with water 
(1 pt ) after addition of a little white of egg 
The crystals which separate from the filtrate aie 
boiled with water (6 pts ) to which some animal 
charcoal has been added, and the filtrate is 
allowed to crystallise (Buspmi, A 65, 203) 

Properties — Needles or four sided prisms 
V Bol water, v si boI alcohol, msol ether An 
aqneons aolution, does not become syrupy on 


spontaneous evaporation (difference from sugar) 
Only slightly sweet to tne taste It has little, 
if any, action on light, but if borax be added to 
the solution it becomes dextrorotatory Thus 
in a 10 p c solution containing 12 8 g borax 
a— +22 6°, so that [a] D = c + 225°(Vignon, A Ch 
[6] 2, 483 , C B 77, 1191 , Muntz a Aubin, C R 
83, 1213 , Pasteur, C R 77, 1192 , Bouchardat, 
C R 80, 120 , 84, 34) Arsenic acid slowly de 
velops IflBvorotation m a solution of mannite 
Salts of the alkalis and alkaline earths develop 
dextrorotation Free alkalis render the solu- 
tion laevoiotatory A solution containing 8g 
mannite and 8 g NaOH m 100 c c gives 
o=— 3 4°, so that [a]jj<=— 42° A solution of 
12 g manmte and 4 g sodium tungstate made 
up to 100 c c shows a= + 0° 40' (Klein, C R 89, 
484) These rotations vary with the amount of 
dissolved substances The mannite may be re- 
covered from these solutions without having 
undergone any change in optical properties 
Manmte renders a borax solution acid, forming 
boracic acid and sodium metaborate (Dunstan, 
Ph [3] 13, 257, 14, 41, Lambert, C R 108, 
1010) Mannite does not reduce hehling s solu 
tion It hinders the ppn of ferric and cuprio 
salts by potash It is not turned bro vn by boil 
ing KOHAq With a solution of ammonio 
sulphate of copper it gives a blue pp , sol m 
ammonia, forming a blue solution which is not 
affected by boiling (Guignet, C R 109, 528, 
645) Mannite does not reduce boiling solutions 
of silver or mercurous mtiates, of HgCl , or of 
chloride of gold , but it 1 educes Ag 0 and silver 
acetate (Hirzel, A 131, 50) When alcohol is 
added to a solution of mannite mixed with lime, 
strontia, or baiyta water, pps (C6H,406)43Ca0, 
(C^HnOJ^SrO, and (C^jHj^OJ^BaO are formed 
(Hirzel, A 131,50, cf Ubaldmi, A Ch [3] 57, 
213) Ammoniacal lead acetate gives a pp On 
adding to an aqueous solution of mannite (1 mol ) 
and of lead nitrate (2 mols ) sufficient ammonia 
to neutralise two thirds of the nitnc acid present 
in the salt, a voluminous white pp separates, 
which, if fateied off and dried over calcium 
chloride, forms a white crystalline powder 
CAO,Pb«{NO,)22K20, S 1 10 at 14° , decom 
posing with explosion on heating, and separated 
into its constituents on long boiling with water 
and by carbonic anhydride w ith formation of lead 
carbonate (Smolka, M 6, 198) 

Reactions —1 Mannite begins to sublime at 
c 200 , in a sealed tube it is unaltered at 250° 
At 280° it splits up into water and mannitan 
C^H, When distilled in lacuo it yields 
isomanniQt, — 2 A mixture of HNO, 

and H2SO4 forms the nitrate, ^0 called ‘ nitro 
manmte ’ (Flores Domonte a Menard, / 1847, 
1145) — 3 Nitric acid oxidises it to saccharic, 
racemic, and oxalic acids, no mucic acid being 
formed (Backhaus, / 1860, 522, Carlet, / 1861, 
367) — 4 Boiling HIAq gives sec-hexyl iodide 
(Wanklyn a Erlenmeyer , Domac, Af 2, 309 • 
cf Le Bel a Wassermann, C R 100, 1589) — 
6 Boiling cone HClAq slowly forms mannitan — 
6 Potash fusion yields formic, acetic, and pro- 
pionic and oxalic acids and acetone (Gottheb, A 
62, 122) — 7 On oxidation with KMn04 in alkahne 
solution it gives oxalic acid, formic acid, a little 
tartaric acid, a sugar which reduces Fehling’s 
solution, and erythrio acid which forms 
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the salts CaA's^aq.BaA's^aq, and G4H«BaOa 2aq 
^[echt a Iwig, B 14, 1760 , 19, 468 , cf Pabst, 
U, B 91, 728, who states that he obtained a 
dibasic acid OgHgOg, \shioh he names dioxyiso* 
oitnc acid) — 8 Air and platinum block yield 
maimitio acid OeHjgO, and mannitose OgHi^Og — 

9 MnOg and H2SO4 give formic acid and acrolein 
(Backhaus) — 10 When mannit6(2pts ) is heated 
with 80 p 0 formic acid (5 pts ) for 8 hours a 
mixture of formyl derivatives of mannitan ap< 
pears to be formed This mixture yields on dis- 
tillation CO, COj, isomannide CgH,g04, a liquid 
OgHjgOg (?) (167° at 17 mm ) and a liquid OgHgO 
(108°), S Q- I 9396 , [«]d“* —168° , almost insol 
water, and smelling like a carbamine and mustard 
oil (Fauconnier, C B 100, 914 , cf Henninger, 
J5 7, 264) — 11 Distillation with oxalic acid 
yields formic acid, a formyl derivative of mannite 
or of mannitan being probably first formed (Lonn, 
Bl [2] 24,437) — 12 Electrolybis of a solution of 
mannite acidulated by H3SO4 yields hydrogen, 
CO2, CO, oxygen, tri oxy methylene ( ? formic 
paraldehyde or manmtose), formic acid, oxalic 
acid, and a small quantity of an acid whose 
calcium salt is C^HaCaOg 2aq This acid having 
reducing properties may be 

CO^H CO (CH 0H)3 CO4H 
(E4nard, A Oh [5] 17, 316) —13 PCI, gives 
tetra chloro'hexinene (Bell, B 12,1273) — 14 PI^ 
forms methylene iodide (Butlerow, A 111, 247) — 
16 Organic acids {e g acetic and butyric) heated 
with mannite at 200° form alkoyl derivatives of 
mannitan — 16 Mannite heated with uater 
suffers no change below 280°, but at that tern 
perature a viscid product is got containing ‘ man- 
nitio ether ’ CjjH^Ojj ([a]j« —5 6) and ‘manni- 
tone,’ a crystalline isomeride of mannitan Both 
bodies are reconverted into mannite by heating | 
with water at 295° (Viguon). — 17 Mannite does 
not react when heated with acetic, valeric, or 
benzoic aldehydes (Lochert, A Ch [6] 16, 65) 
But when acetic aldehyde is passed into a solu- 
tion of mannite m H2SO4 or HClAq the aide 
hyde is absorbed and there is formed a compound < 
crystallising m needles [174°] , insol cold water 
S 1 at 96° It IS si sol cold, v sol hot, alcohol | 
Boiling dilute (2 p 0 ) H2SO4 resolves it into 
aldehyde and mannite Paraldehyde gives the 
same compound When a mixture of acetic and 
benzoic aldehydes is used the above product is 
formed first (Meunier, C i? 108,408) — 18 When 
a mixture of manmte (10 g ), absolute alcohol 
(20 g ), and fused ZnClj (6 g ) is saturated with 
HCl, left for two days, and then mixed with 
benzoic aldehyde, there is formed ‘tribenzoic 
manmtoid * CgH808(0;Ha0)8 [207°] This crystal 
hses from benzene, and is insol water, si sol 
alcohol It IS not affected by boiling alcoholic 
KOH, but dilute H3SO4 yields mannite and 
benzoic aldehyde (Meunier, C B 106, 1425, 
1732) A solution of mannite in HGlAq or 
EfSOg also reacts with benzoic aldehyde (Meunier, 
0 B 107, 910) — 19 A solution of mannite in al- 
cohol contaming ZnOl, and saturated with HCl 
reacts with BzCl, formmg di-benzoyl mannide 
OeHg02(OBa), [182°] (Meumer, C B 107, 346) 
20 VtUeric aSdehydet ZnCl^and HCl convert man- 
mte m alcohohc solution mto C8H808(C8H|g0)8, 
which IS deposited as silky neemes [91°] 
(Meunier) — 21 Not fermented by yeast In con- 
tact with water, chaUi, and cheese at 40° it gives 


alcohol, carbonic, lactic, butyno, and acetic acids, 
and hydrogen, but no sugar or glycerin (Berthelot, 
J 1856, 664) When the fermentation is induced 
by a slit testicle a fermentible sugar is produced 
Upon fermentation by Schizcftnycetes in presence 
of CaCOg and ammonium phosphate there is 
formed alcohol, n butyl alcohol, butyric, lactic, 
acetic, hexoic, and succinic acids (Fitz, B 10, 
281 , 11, 43) Bacillue butyricus gives similar 
products Under other conditions formic acid is 
among the products of fermentation (Fitz, B 11, 
1895, 15, 876, 16, 845) — 22 Heating with 
phenyl cyanate forms OpH8(OH)(0 CONHPh), 
[260°] (Tessmer, B 18, 968) 

Pentanitrate CuHg(0N03)50 Penta* 
nitroxyl derivative [79°] S 2 at 60° 3 
(alcohol, SG Pl)150atl2 8° 3 (ether) 130 at 9° 
Formed, together with nitro mannitan, by pass 
mg NH3 into an ethereal solution of the hexa 
nitrate (Tichanovitch, J 1864, 682) Long 
needles Dextrorotatory Explodes when struck, 
and also, more feebly, when heated Ammonium 
sulphide reduces it to mannite 

Hexanitrate Ct,H8(ONO )„0 Nitro man- 
nite Mol w 462 [113°] (Socoloff) S G » 

1 604 S (alcohol of S G ^81) 3 at 12 8° S 
(ether) 5 at 9° (Tichanovitch) a = +12 4 in a 
3 p c solution, so that [o]d = + 400° (Muntz a 
Aubin) Prepared by treating mannite (1 pt ) 
with HNO3 (5 pts of S G 1 5) at 0°, and adding 
H3SO4 (10 pts ) The product is collected on a 
filter, washed \\ith water and aqueous ^a CO3, 
and recrystaUised from alcohol (Domont a 
Menard, J 1847, 1145, Sobrero, A b4, 397, 
Strecker, A 73, 62 , Socoloff, J B 11, 130) 
Beautiful white needles, insol water, sol alcohol 
and ether Explodes violently on being struck — 
it also explodes when suddenly heated , but if 
carefully heated it may be decomposed without 
explosion Ammonium sulphide converts it into 
manmte (Dessaignes, A 81, 251) lion and 
acetic acid and HIAq also con\eit it mto man 
mte (Btchamp, A Ch [3] 46, 354 , Mills, / 
1864, 584) NHj passed into itb ethereal solu 
tion forms crystalline C„H80(NHJ4 (Tichauo 
vitch) 

Di sulphuric acid C8H8(S04H)3(0H)4* 
From mannite and cone H2SO4 (Fa vie, B J 
26, 560) The free acid is decomposed by boil- 
mg water It gives no pp with BaCl^ or CaCl^ — 
Pb^CaHjgS 0,22Pb0 insoluble pp 

Tri sulphuric acid CA(S04H)3(0H), 
From mannite and cone PESO* (Knop a 
Schnedermann, A 61, 13o) Both the acid and 
I its salts are decomposed by water mto mannite 
and H2SO4 — NagA'" — K3A'" deliquescent 

' gummy mass , msol alcohol — BajA'", crystal 
hne powder, sol water, msol alcohol — Pb3A'3 
amorphous deliquescent mass 

Tetra sulphuric acid 
C8H8(S04H)4(0H)2 [a]D“+9° Obtained when, 
m the preparation of the hexa sulphuric acid, 
the neutralisation with BaCO, is delayed for two 
days — Ba^A*^ 

Hexa-sulphur c acid C8H8(S04H)8, 
[a]]>a +24° Formed by adding manmte m 
small portions to ohloro s^phurio acid (ClSOgH) 
The product is dropped upon loe, ana the ice 
cold solution neutralised with BaCO,— 
BagA^^ 5aq When alcohol is added to its sola-^ 
tion this salt is thrown down as an oil, which 



MANNITE 


191 


presently changes to a crystalline mass insol 
water The other salts are very soluble, and do 
not behave thus (Claesson, J pr [2] 20, 10) 

Boric acid When manmte (4 pts ) is 
heated with boric acid (3 pts ) for eight hours at 
145°, and the product is dissolved in water and 
neutralised by BaCOg, a filtrate is obtained which 
deposits barium borate on et^aporating, after 
which alcohol gives a pp which, when dried at 
100°, has the composiVon (CaHuB^g) Ba 
(Klein, Bl [2] 29, 3C3) 

Hexa acetyl deriv ative CaHa(OAc)a 
[119°] [a]x) = + 18° (Bouchardat, C R 84, 34) 

From mannite (18 ^s ) and AcgO (80 pts ) at 
180°, with or without addition of a little ZnCl^ 
(Bouchaidat, A Ch [5] 6, 107 , Schutzenberger, 

A IbO, 94 , Franchimont, B 12 2059) Limit 
of etheiihcation from manmte (1 mol) and 
HOAc (G mols) 26 4 (Menschutkin, B 14, 
1814) Triraetiic crjstals (from HOAc) Insol , 
watei, cold alcohol, and etner, si sol hot alco ] 
hoi Dextiorotatory May be sublimed in a j 
current of CO ! 

Ptnta benzoyl dc7 ivative j 

CgHB(OBz)j(OH) [c 80°] From manmte (3 g ), 
water (15 g ), BzCl (20 g ), and ^aOHAq The 
pioduct IS extiacted ^\lth ether (Skraup, M 10, 
391) ^moiphous Inal'S 

Hexa benzoyl derivative C H^(OBz)g 
[149°^ From the pieceding and BzCl Crjbtal 
line ^.laln3, V si sol alcohol 

Mannite dichlorhydrm C,IIg(OH),Cl< Di 
chloro teUa oxy hciant [174°'' S 4 5 at 14° 
[a]n = — S 7 Foimtd by heating mannite (1 pt ) 
with cone HClAq (6 pts ) at 100° for eight hours 
(Bouchudat, G R 75, 1187, 76 1550, Bl [2] 
10, 109) Foimed also by heating isomanmde 
with fuming HClAq at 100° in sealed tubes 
(Faiuonmei, Bl [2J 41, 119) Prepaied bv 
heating manmte (1 pt ) with fuming HClAq (10 
pts ) at 106° , evapoiating at low temperatures, 
dissohing the crystals m water filtering the 
solution through animal charcoal , and re 
cijstallising from hot alcohol (Siwolobotl, A ' 
244, h)S) 1 

P; opi ; ties — Monoclimc crystals Lcl\ oro 

tatoi> Its aqueous solution is neutral and 
tasteless, and is not ppd by AgNO, Insol j 
alcohol and ether Dt composed on fusion 

Reactions — 1 Boiling water or cone NaOHAq , 
rapidly convert it into CaHgO(OH)3Cl — 2 A ' 
mixture of HNOj and HiS04 gl^es 
C„H8(0N 02)4010, which crystalhses from hot 
alcohol in needles [145°], insol water — 3 So 
diuni amalgam removes HCl in two stages, ' 
forming manmtan chlorhydrin, and finally (iS) : 
mannide [119°] 

Mannite dibromhydrin CgHg(OH)4Br [178°] i 
Obtained by heating mannite with cone KffirAq 
for 2 hours at 100° (Bouchardat, A Ch [5] 6, 
120) Small colourless plates (from hot water) 
Decomposed on fusion Insol cold water, al 
cohol, and ether Con\erted by a mixture of 
HNO, and H^S04 into C,H,(ONOJ4Brj, which 
crystallises in long needle's, sol not alcohol, 
insol water 

Manmtan CgHjgOj le CgHgO(OH)4 First 
anhydride of manmte According to Alechm 
{J R 16, 883^ the various manmtans described 
below are mixtures of isomaniitdt and other 
bodies 


(а) BertheloVs manmtan CgHi^Oj Obtained 
in small quantity by heatmg manmte at 200° 
A better method is by protracted boiling of man 
nite with cone HClAq (Berthelot, A Ch [3] 
47,306) Slightly sweetish sjrup Differs from 
manmte in being soluble in absolute alcohol* 

Y sol water, insol ether Slightly dextroro* 
tatory (Bouchardat, A Ch [6] b, 102) When 
exposed to the atmosphere it is partially recon- 
verted into manmte Boiling alkalis or dilute 
acids accelerate the change Above 140° it partly 
volatilises 

(б) Vujnon' s manmtan 0^ [a]j=+36 5° 
Prepared by heating manmte for an hour or two 
with half its weight of water at 295° Also by 
heating mannite (2 pts ) with oonc H SO4 (1 pt ) 
at 120°, saturating with BaCO,, exhausting with 
alcohol, and evaporating (Vignon, A Ch [5] 2, 
43 4) Deliquescent mass, v e sol watei and 
absolute alcohol, insol ether Does not feiment 
with yeast Boiling dilute H,S04 or baryta 
water does not reconv ert it into manmte A mix 
ture of manmtan (1 pt ), Hob04 (10 pts ), and 
HNOg (4^ pts of S G 15) forms in the cold 
C^HgO (OH)(ONO ), which is obtained on pouring 
into water and extracting with ethei It is dex 
trorotatory [alj = + 53° 

(c) Vianon's mannitone C^H, 0^ [a]j = —25° 

I Obtained b} heatmg mannite with water for 3 
hours at 280° and extracting the viscid product 
with alcohol (Vignon, A Ch [5] 2, 433) Ciys 
tals (from alcohol) Has a sweet taste Lae\o 
rotatory Does not reduce Fehlmg’s solution 
In the prepaiation of this body the syrupy 
mother liquoi \ lelds a viscid mass, which appears 
to be the anhydride of manmte or ‘mamiitio 
ethei ’ C, H.^0 , , it does not i educe Feh ling’s 
solution, and is I'evoiotatory, [a]j =—56° This 
manmtic ethei is not converted into mannite or 
m inmtan by boiling dilute acids or alkalis 

{d) Crystalline manmtan C^, O4 S 25 at 
15° When Berthelot’s manmtan is allowed to 
stand for some months in a dry atmosphere it 
deposits a solid vaiiety (Bouchardat) This 
ci\stallises m monoclimc tables It is strongly 
lievorotatoiy SI sol cold alcohol Boiling 
water quickly converts it into manmte This 
variety of manmtan is probably identical with 
Vignon’s 

Manmtan tetra nitrate C„HgO(ONO|}4 
Precipitated by adding water to the alcoholio 
mother liquor fiom which manmte pentamtrate 
has separated (TichanoMtch,/ 1864,583) Syrup, 

V sol alcohol and ether, in isol water Explodes 
when struck Alcoholic KOH conv erts it slowly 
into syrupy manmtan 

Di acetyl derivative 
[aj = + 22 6 hrom manmte and HOAc at 210° 
(Berthelot) Manmte dissolves in boiling AcjO, 
and on cooling crystals of C,,H>3AcOio separate 
Further action of Ac O yields hexa acetyl man 
nite and di acetyl inannitan (Schutzenberger, A 
160, 74 , Grange, C R 68, 1326) Extremely 
j bitter substance, V sol water, HOAc, and alcohol 
Dextrorotatory Boihng baryta water converts 
it into acetic acid and manmtan 

Tetra acetyl derivative 
Formed, together with hexa acetyl mannite, oy 
heating mannite with Aof> at 180° (Bouchardat, 
A Ch [6] 6, 110) Amorphous viscid mass, 
which partially crystalhses on long standing 
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Insol water, v e. sol alcohol, ether, and HO Ac 
Dextrorotatory Aqueous alkahs at 100° de- 
compose it into acetio acid and manmtan Ao^O 
forms hexa-acetyl mannite A mixture of HNO, 
and H,S04 has no action in the cold 
D%-butyryl derivative 
C6H80(0C4H,0 )j(0 H)2 From mannite and ba- 
tyno acid at 200° (Berthelot, C 38, 673, 
A Ch [3] 47, 319) Semi solid, partly crystal- 
line, mass Insol water, v sol alcohol and 
ether 

Tetra butyryl derivative 
C6H80(0C4H,0)4 From mannite and excess of 
butyric acid at 200°-260° Oil 
Di-henzoyl derivative 
C4H80(0 Bz)j(0 H)2 From mannite and HOBz 
at 200° (Berthelot, Chimie organiquet 2, 193) 
Soft resm , v e sol alcohol and ether 

Dimethyl derivative C8H80(0H)2(0Et)2 
From mannite, KOH, and EtBr at 100® (Berthe- 
lot) Syrup, V b 1 sol water, sol alcohol, v e 
sol ether j 

Manmtan chlorhydrin 08H90(0H),C1 
From mannite dichlorhydrm by boiling for two 
hours with 100 pts of water, neutralising with 
KjCOj, evaporating, and extracting with ether 
(Bouchardat, A Ch [6] 6/ 118) Sohd mass, 
V e sol water, alcohol, and ether Dextroro- 
tatory Cone HClAq at 100° reconverts it into 
mannite dichlorhydrm Boiling water converts 
it into HCl and manmtan 

Manmtan dichlorhydrm 
C8H80(0H)2Cl2 From mannite (1 pt ) and 
fuming HClAq (15 pts ) by heating for 3 days at 
100° (Berthelot, J 1866, 661) Crystals, sol 
ether KOHAq converts it into manmtan 
Manmtan bromhydrin C8H80(0H)3Br 
From mannite dibromhydrin by boiling with 
water V e sol water, alcohol, and ether 
Dextrorotatory 

Mannide CgHiu04 Second anhydride of 
mannite 

(а) BertheloVsviannidc (297°~317°) 

Obtained by heating mannite with butyric acid 
at 200°-250° (Berthelot, A Ch [3] 47, 312, 
Liebermann, B 17, 874) Thick deliquescent 
syrup, v e sol cold water and alcohol Decom- 
poses partially on distillation In contact with 
the air it partially forms mannite 

(б) {^)-Mannide [119°] (212° at 

16 mm ) S 160 at 16° S (alcohol) 2 7 at 
-16° , 7 8 at 12° Obtained by treating mannite 
dichlorhydnn with sodium amalgam (Siwoloboff, 
A 233, 368) Prisms , v e sol water and alcohol, 
insol ether Dextrorotatory Sublimes at 14°, 
forming long needles Does not yield mannite 
when heated with water Air and platinum 
black oxidise it, forming a syrupy liquid 

(c) Isomannide CflH.-Oi i e 
O O 

CHj(OH)CH^CH^CH2 0H7 [87°] (176® 
at 30 mm ) (274° at 7 60 mm ) [o],, = 91 4 m 

a 6 p c aqueous solution Obtamed by distilling 
mannite in vactio , the product being fraction- 
ally distilled in voewo (Fauconnier, 0 E 96,991) 
Prepared by boiling manmte (200 g ) with HClAq 
(2,000 g) for 24 hours, cooling, filtering, and 
^stilling m vacuo The distillate is allowed[ to 
fitand for a fortnight, extracted with cold alco- 
hol, the extract distilled in vacuo, and the frac- 


tion boiling at 176° recrystallised from alcohol 
(Fauconnier, Bl [2] 41, 119) Large monoclinio, 
somewhat deliquescent, crystals Boils at 274° 
with partial decomposition V e sol water, m 
sol alcohol, si sol chloroform, insol ether and 
benzene Dextrorotatory Not affected by 
heating with water at 160° By heating with 
fuming HClAq in sealed tubes at 100° for 25 days 
it IS converted into mannite dichlorhydrm 
C8H8(OH)4Cl2 [174°] It IS not acted upon by 
POClj, by bromine in the cold, or by sodium- 
amalgam 

Bi-formyl derivat ve C8H802(OCHO)|. 
[116°] (166° at 18 mm ) Small plates, sL aol 

cold water, v sol alcohol, sol ethei 

Acetyl derivative C8Hg02(0H)(0Ac) 
(186° at 26 mm ) From isomannide and AcjO 
Colourless oil , sol ether 

Di-acetyl derivative C,HgO,(OAc) 
(198° at 28 mm ) From isomannide (1 pt ) by 
boihng with AcjO (3 pts ) for 8 hours Viscid 
liquid, with bitter taste Not altered by fuither 
treatment with Ac^O 

Bi-hemoyl derivative C8H802(0Bz)2 
[132°] From mannite, alcohol, ZnClj, HCl, and 
BzCl (Meunier, C B 107, 346) Monoclimc or 
trichnic ciystals , v si sol water and cold alco 
hoi, sol chloroform and benzene Not deconi 
posed by queous acids or alkalis 

Methyl derivative C8H802(0H){0Me) 
[48°] (174° at 24 mm ) From isomannide, KOH, 
Mel, and a little water at 160° Crystals 

Ethyl derivative CgH,02(OH)(OEt) 
(165° at 17 mm ) Formed by heating manmte, 
EtI, and cone KOHAq m sealed tubes for 4 
hours at 120° Colourless mobile liquid, sol 
water, alcohol, and ether 

Isomannide dichlorhydrm C^HgOjClj 
[49°] (143° at 43 mm ) From isomannide 

(1 pt) by warming with PClj (2 pts) White 
needles or plates , v sol other, m sol alcohol 
insol cold, sol hot, water Has a strong aro 
matic odour and a peppery taste May be dis 
tilled with steam It is very stable, not being 
attacked by alcoholic KOH at 150°, by PCI, at 
125°, or by sodium amalgam 

Anhydride of mannide C,2H,80, i e 
(CgHgO^ OH)oO (’) Deposite(i on standing from 
a sample of butyric acid (Geuther, A 221, 69) 
Gummy 

Lsbvo mannite C8HJ4O8 [164°] Formed by 
reducing lesvo mannose with sodium amalgam. 
Globular groups of fine needles , v sol water, si 
sol absolute alcohol, much more sol methyl 
alcohol It tastes sweet, and does not reduce 
Fehling’s solution A solution of this manmte 
containing borax turns the ray of polarised light 
to the left This substance is probably the one 
obtained by Kiliani {B 20, 2714) by reduction of 
the double lactone of metasacchanc acid (Emil 
Fischer, B 28, 376) 

Inactive mannite a Acrite [168°] Formed 
by reducing inactive mannose with sodium- 
amalgam Small prisms (from water), v sol 
water, m sol hot glacial acetio acid, si sol 
methyl and ethyl alcohols It is easily distin 
gmshed from or^nary mannite by its crystalline 
form and by its optical inactivity A solution 
containing borax remains wholly inactive This 
mannite is identical with (a) aonte, a substance 
obtained by the action of sodium amalgam on 
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(a)-Boro8e, a sugar obtained by the action of 
alkalis on acrolein dibromide (Fischer, B 22, 
100) By oxidation with dilute HNO, inactive 
mannose is formed (Emil Fischer, B 23, 883) 

The mannites may be distinguished optically 
by means of their phenyl hydrazides 1 g of the 
phenyl hydrazide dissolved mice of cold cone 
HClAq and 6 c c of water gives m a tube 100 mm 
long a rotation of + 1 2°, — 1 2°, and 0°, with the 
lasvo-, dextro , and inactive aiianmto respectively 
In the course of § or 4 hours the rotation 
vanishes, the phenyl hydrazide being decom- 
posed by the HCl JVhen the di phenyl dihy- 
drazide is used 1 g is dissolved in warm HO Ac, 
cooled, and examined in a 100 mm tube It 
gives a rotation of + 0 85°, - 0 85°, or 0° in the 
case of the laavo , dextro , and inactive com- 
pounds respectively The dextro and laavo 
mannites themselves scarcely exhibit a rotation, 
but 15 g of the mannite dissolved in 5 c o water 
containing 37 g borax exhibits a rotation of 
+ 0 85“, —0 85°, or 0°, according as the mannite 
IS dextro , Icevo , or inactive (Fischer) 

MANNITIC ACID Prepared by 

mixing mannite (2 g ) with platinum black (4 g ), 
moistened with water, and exposing the mixture 
at 30° to 40° to the air for 3 weeks The mass 
18 then exhausted with water, the solution ppd. 
by lead subacetate, the pp dtcomposeu by HjS, 
and the solution evaporated m the cold over 
H2SO4 (Gorup Besanez, A 118, 257) Gummy 
mass , sol water and alcohol, nearly insol 
ether It is a strong acid, and dissolves zinc 
with evolution of hydrogen It begins to de 
compose at 80° It reduces silver nitrate solu- 
tion and hot Fehlmg’s solution It is ppd by 
baryta and by lime water ~Ca\" amorphous 
powder, ppd by adding alcohol to its aqueous 
solution CuA" green amorphous mass left by 
evaporating its solution — PbA" granular — 
AgoA" curdy pp 

MANNITINE (170°) Prepared by 

distilling a mixture of mannite (1 mol ) and 
ammonium chloride (2 mols ) The distillate 
IS mixed with KOHAq and shaken with ether 
(Scichilone a Benaro, O 12, 41b , Etard, G R 
92, 796) Brown oil, with strong odour , sol 
alcohol and ether, m sol water Gives an 
orange yellow pp with sodium phosphomolyb- 
date, a reddish yellow pp with iodine in KIAq, 
a pink pp with HgOl^, and a black pp with auric 
chloride Hypodermically injected it produces 
diminution of the cardiac systole, and irregular 
respiration, followed by insensibility and death 

MANNITOSE Produced, together 

with mannitic acid, by the atmospheric oxida- 
tion of mannite in the presence of platinum 
black (Gorup Besanez, A 118, 273) Optically 
inactive Fermentable Beacts like glucose 
with alkalis, Fehlmg’s solution, basic bismuth 
nitrate, and NajOO, , but it does not unite with 
HaOl Its alcoholic solution gives with alco 
hohe potash a pp of (0«H,20,)2K,0 Mannitose 
is perhaps identical with leev jlose (Dafert, B 17, 
228 , 19, 911) 

MANNONIC ACIDS 0«H, ,0, 

Inaetive mannonio aoid Lactam 
[155°] Formed from inactive mannose by oxi- 
dation with bronune (E Fisoh9r, 2d, 876) 
Iioi^ ghttenng prisms, group<^ in Atm 
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needles (from alcohol) , t sol hot water, si sol 
hot alcohol Has a sweet taste and does not 
reduce Fehhng’s solution By means of the 
strychmne salt it can be spht up into dextro- 
mannonic acid and arabinose carboxyho acid, 
the strychnine salt of the latter bemg extremely 
si sol alcohol The morphine salts may also be 
employed, morphine dextro mannonate crystal- 
lising out Penicillium glaucum partly decom 
poses inactive mannomc acid, liberating some 
arabmose carboxylic acid— Ca(CgHnO,)2 Groups 
of slender needles Less soluble than calcium 
^»vo mannonate 

Phenyl hydraetde OijHiBNjOa [230°] 
Colourless cubes, si sol hot water, v si sol al- 
cohol Spht up by hot baryta water into phenyl 
hydrazine and inactive mannomc acid 

Dextro-mannonic acid Formed from glu- 
comc acid by heating with twice its weight of 
quinoline for 40 minutes to 140° (Emil Fischer, 
B 23, 801) Formed also as above and by oxi- 
dation of dextro mannobe by bromine By heating 
dextro marmonic acid with quinoline, glucomc 
acid is formed For this purpose 20 g of dextro 
mannomc acid, 5g water, and 40 g qumohne 
are heated to 140° for ^0 minutes The unchanged 
mannomc acid is separated by means of its 
brucine salt Dextro mannonio acid, like the 
other mannonio acids, when liberated from its 
salts condenses at once to the lactone C,H,oO, 
[149°-153°] Its rotation, [a]D = 53 8, is equal 
and opposite to that of the lactone of arabinose- 
carboxylio acid, which is therefore Iffivo man- 
nonic acid 

Salts — Ca(CaH„0,) 2aq — SiA'jSaq — BaA', 
(dried at 100°) 

Phenyl hydrazidi Cidl.^N^Og [216°] 
Small colourless prisms, v sol, hot water De 
composed by hot baryta water into dextro man 
nonic acid and phenyl hydrazine 

Lsevo-mannomc acid Lactone CgHjoO, 
Aiahino'ie carboxylic acul [145°-150°J 
[o]i,= —64 8 Formed from aiabmoso {v Arabio 
ACID and Sugars) by treatment with HCy and sa 
pomfication of tlie product (Kiliani, B 19, 3033) 
Formed also from inactive mannonio acid, as 
above 

MANNOSE C«H,20e i e 

CHO CH(OH) CHcOH) CUi UH) CH(OH) CH,(0H) 
Dextro mannose [a]D=+13° Formed by heat 
mg 3 kilos of mannite with 20 litres of water and 
10 litres of HNO3 (SGI 41) m the water bath 
with shaking to 40°-45° until a test porti^ 
rendered neutral with soda gives a thi^ pale- 
yellow pp of the hydrazide with phenyl-hydra 
zme acetate The whole is then cooled with 
ice to about 25°, made feebly alkaline with 
crystallised Na^CO,, acidified with acetic acid, 
i and treated with 1 kilo pf phenylhydrazme dis- 
I solved in dilute acetic acid The phenyl- 
hydrazide crystallised from hot water is con 
verted into the sugar by solution in HOI (8 |G 
1 19), allowing to stand, cooling, filtering, a»d 
neutralising the diluted filtrate with pure car- 
bonate of lead The whole is again ^tpred, 
made alkaline with Ba(t)H),, and shaken with 
ether The aqueous solution separated hrom 
ether oontaina thp suga^ which remains as a 
syrup on eyaporating, and ik ppd from ^solnte 
l^ohol by ether (Enpl Fischer a.> H|r^ 
B 21, 1806, 22, 3^5), W[anno8^n^y 
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more easily be got from vegetable Ivory nuti, o 
Seminosb %nfra 

Properties —Light yellow syrup, with sweet 
taste Y sol water and alcohol Beduces 
Fehling’s solution , 1 o o corresponding to 
•004807g of mannose Turned brown by heating 
with 20 p 0 HGlAq , the solution then containing 
lasvulic acid Ferments easily with yeast, giving 
GO, and alcohol The aqueous solution is dex 
trorotatory, but less so than glucose Sodium - 
amalgam (2 p c ) reduces mannose to mannite 
Furfuraldehyde is formed by heating a dilute 
solution of mannose at 110*^ for four hours 
AcGl forms a substance like acetochlorhydrose 

Phenyl hydrazide OijHigNPj [195®- 
200°] S 1 at 100° Prepared as above Slender 
prisms (from water) SI sol alcohol and acetone 
Its solution in dilute HGlAq is Isevorotatory Con- 
centrated mineral acids convert it into mannite 
and phenyl hydrazine even in the cold When it is 
heated with phenyl hydrazine hydrochloride (3 
pts ), NaOAo (4 pts ) and water (80 pts ) at 105° for 
4 hours there is formed the ' osazone ' of glucose 
0,8H22N404, which crystallises from alcohol m 
slender yellow needles [206°] 

Oxim OgHijOgN Crystallme, v sol hot 
water, msol alcohol When slowly heated it 
melts at 176°-180° , but when quickly heated, at 
184° (Fischer a Hirschberger, B 22, 1155) 

InaoUve mannose Formed by reduomg the 
lactone of inactive mannonio acid with sodium- 
amalgam (E Fischer, B 23, 381) Oolourless 
syrup , V sol water, si sol absolute alcohol, 
m sol hot methyl alcohol Besembles (dextro ) 
mannose except in being inactive When sub 
jected to fermentation lasvo mannose is left 
Bromine oxidises it to inactive mannomc acid 

Phenyl hydrazide [195°] Decomposed 
on fusion SI sol water Its solution in HCl 
IS optically inactive Gold cone HGl splits it up 
into sugar and phenyl hydrazine 

Dt-phenyl hijdrazideC^^Hii^fi^ [218°] 
Formed by heating the inactive mannose with 
phenyl hydrazine (2 mols ), the corresponding 
quantity of acetic acid and water Fine yellow 
glittering needles, si sol water, cold alcohol, 
and ether Decomposes on fusion At 45° cone 
HGl forms the corresponding osone The solu- 
tion in 60 pts glacial acetic acid is optically 
inactive The properties of this di phenyl- 
hydrazide are the same as those of (a) acrosazone 
(the di phenyl hydrazide of (a) acrose), and Emil 
Fischer (B 23, 383) considers that they are 
identical 

Laevo-mannose To prepare this body 1 pt 
of the lactone of arabmose carboxylic acid is 
dissolved in 10 pts water, acidified with H^S04, 
and cooled to 0° 2 J p c sodium amalgam is 

added in small portions The liquid must re 
mam acid Golourless syrup , v sol water, si 
sol absolute alcohol, m sol methyl alcohol 
The aqueous solution is slightly Isevorotatory 
It ferments little, if at all, with yeast 

Phenyl hydrazide CuHigNjOg [196°] 
Formed by adding phenyl-hydrazine acetate to 
a solution of the sugar Slender, almost colour 
less crystals It is more sol water than the 
dextro mannose phenyl hydrazide The hydro 
chloric acid solution is dextrorotatory ^ Gold 
HCl splits op the compound into phenyl- 
hydrazine and mannose 


D%- phenyl hydrazide [206°] Formed 
by heating the Ibbvo mannose phenyl hydrazide 
with phenyl hydrazine acetate and 30 pts water 
to 100° Fine yellow needles (from water) De 
composed on fusion It is extremely like the di 
phenyl hydrazide of dextro mannose, laavulose, 
and dextrose It, however, turns the ray of 
polarised hght strongly to the right (Emil 
Fischer, B 23, 373) 

Isomannitose, a sugar obtained, together with 
glucose, by boiling salep with acids, is probably 
identical with mannose (Tollens, B 21, 2150) 
Its phenyl hydrazide OjjHigNPg [188°] is si 
sol alcohol 

Seminose, obtained by digesting with dilute 
H2SO4 the cel ulose composing the thick walled 
cells of the endosperm of vegetable ivory nuts, 
IS identical with mannose (Beiss, B 22, 609 , 
Schultz, B 22, 1192 , Fischer a Hirschberger, 
B 22,3218) 

« Mannose oarboxylio acid ’ G,H,40« t a. 

CgH,8(G02H)0a From mannose (60 g) by dis 
solving in water (250 g ) and adding anhy- 
drous HGy (18 00) and a few drops of ammonia 
After three days the mixture is heated to 50° 
for 4 hours The product appears to contain 
the ammonium salt of the acid and its amor- 
phous a nide [183°], which may be ppd by alco- 
hol (Fischer a Hirschberger, B 22, 365) The 
acid changes to anhydride when set free from 
its salts In preparing the lactone (v infra) an 
acid [0 169°], probably the free mannose car- 
boxylic acid, IS sometimes formed 

Salts — BaA'2 Obtained by boiling the am- 
monium salt with baryta Colourless, semi- 
orystalline mass, m sol hot, v si sol cold, 
water, insol alcohol Boiling cone HTAq re- 
duces it slowly to n heptoic acid 

Lactone 0,H,20, [150°] Obtained by 

decomposing a hot solution of the Ba salt with 
the theoretical quantity of H2SO4 Needles, 
sol water, m sol alcohol, insol ether 

Phenyl hydrazideO^B.^fd^'^^^h. [220°- 
223°] Formed by boiling the Ba salt with 
aqueous NaOH, and adding HOAc and phenyl 
hydrazine acetate (Fischer a Passmore, B 28, 
2732) Very small prisms , sol hot water De- 
composed on fusion 

MANTLE MTJCIN v Pboteids, Appmdzm O, 

MABCIABIC ACID C,,H5402 (Heptadecoio 
acid) Mol w 270 [60°] The name margaric acid 
was originally applied to an acid C^H^O, sup 
posed to occur in the product of the sapomfioa 
tion of sohd natural fats , but this acid was 
shown by Heintz to be a mixture of palmitic 
acid 0,eH8202 and stearic acid 0,gH,gOg An acid 
C,7H340 j occurs, however, according to Ebert (B 
8, 775), m adipocere, a substance formed m dead 
tissues of animals Formed by boiling its nitnle 
(cetyl cyanide) with alcoholic potash (Heintz, 
JP 102, 272) White crystals — BaA'j white 
amorphous powder— AgA' white amorphous 
powder 

Nitrile 0,gH„GN [63°] (?) (Kfthler, J- 1866, 
679, cf Becker, A 102, 213) According to 
Heintz {J 1857, 4451, margaromtrile preparea 
from potassium cetyl sulphate and KOy is an 
oil 

Margaric acid OigHggCOgH [60® unoor.]. 
(277° at 100 mm ) Prepared by the ozidatiem 
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of methyl-heptadeoyl-ketone (Krafft, B 12, 1672) 
Probably identical with the preceding acid 

HABJOBAM OIL S G 911 (Brnylants) 
The essential oil obtained by steam distillation 
from the flowers of sweet marjoram {Mcyorana 
hortemis or Onganvm ma(jorwna) Yellow oil 
which becomes brown on standing It has a 
pungent smell, a hot peppery taste, and an acid 
reaction According to Bruylants {J Ph [4] 
30, 83 , cf Mulder, A 31, 69) it begins to boil 
at 185° and the thermometer remains stationary 
at 216°-220° Bruylants found it to consist of 
5 p 0 of a dextrorotfttory terpene, 85 p c of a 
mixture of dextrorotatory camphor and borneol, 
and 10 p c of resin According to Kane (A 32, 
285) the essential oil of wild marjo^m {Ortganum 
vulgare) contains a terpene whicn boils at 161° 
and has S G 867 According to Beilstein a 
Wiegand (B 15, 2865) oil of sweet marjoram 
contains a terpene (178° i V ) 8 G 

846, which absorbs HCl, forming liquid 
C,oH,aHCl By distilling the oil of marjoram over 
sodium Beilstein a Wiegand obtained liquid 
( 200 ^- 220 °) 

Cretan oil of marjoram from Ortganum htrtutn 
has S G 951, and 100 mm produce a rotation 
of —0 4° It contains 50 p c of carvacrol [2°] 
and dissolves in half its volume of 15 p c soda 
solution (Jahns, Ar Ph [3] 15, 1 , 16, 277) The 
oil also contains a mixture of terpenes, and a 
phenol that is coloured violet by FeCl, Jahns 
found a httle carvacrol m the oil from On 
ganum vulgare 

MABBUBinf [160°] The bitter principle 
of white horehound {Mamibium vulgare) (Kro 
mayer, Ar Ph [2] 108, 257 , Harms, J 1863, 
593) Prepared by exhausting the dned herb 
with hot water, evaporating, and extracting with 
alcohol Large tables (from ether) or needles 
(from alcohol) Almost insol cold, si sol hot, 
water Not affected by alkalis Metallic salts 
do not ppt it Not ppd by tannin Hot cone 
HOlAq does not affect it Cone H^jSO^ gives a 
brownish yellow solution Cold HNO, has no 
action , hot HNO, forms a yellow solution 

MABSH OAS t; Methame 

MABTYLAMINE v p Amido dxphenyi*. 

MASOPIN C,^,,0 [165°] Occurs in a 

resin used in Mexico for chewing , said to be 
the dried juice of a tree called Dschlite The 
resin occurs in porous lumps, smellmg like 
rotten cheese, but with little taste The masopm 
IS obtained by boiling the resin with water, and 
crystallising the residue from alcohol (Genth, A 
46, 124) White silky needles (from ether) 
After fusion, it melts a second time at 70° On 
distillation it yields a terpene and a crystalline 
acid, of which the Ag salt contains 45 5 p o of 
silver 

MASTtO A resin obtained by incisions in 
the bark of Pistacia lentiscus^ a tree growing in 
Chios Small round transparent grains with 
faint agreeable odour Uscj^ for making var 
mshes and, from the earliest tunes, for chewing 
Softens when masticated SGI 074 Aqueous 
alcohol dissolves the greater part O^H«04, 
leaving mastic in undissolved (John- 

ston, P T 1839, 182) Flflckiger {Ar Ph, 219, 
170) found 2 p 0 of a dextrorotatory terpene in 
IIUMtlO. 


MATEZITB 0„H»0. [187®] [a]o-64T 

Occurs in Madagascar caoutchouc (mateza ron 
tina) (Girard, Bl [2] 21, 220 , 0 R 110, 84) 
Identical with (/3) Finite (Combes, 0. R 110, 46). 
Crystalline nodules, v e sol water, m sol aloo 
hoi Sublimes above 200° Besembles dambon- 
lie but is dextrorotatory Funung HIAq splits 
it uponheatmgmtoMelandmatezo dambose 
C»H,gO, [246°] [a]^ = 67 6, which is dextrorotatory 
and more soluble in water than dambose Matezo 
dambose is identical with the {$) inosite of Ma- 
quenne (O R 109, 812) It forms small tetra- 
%edra when ppd by addmg alcohol to its aqueous 
solution 

MATICIB A bitter substance which remains 
dissolved m the water in the retort in the prepa- 
ration of the essential oil of matico by distilling 
the leaves of Piper aspenfolium with steam It is 
sol water and alcohol, and insol ether (Hodges, 
P M [3] 25, 204 , O S Mem 1, 123) Its so- 
lution IS not ppd by lead acetate 

MATICO-CAMPHOB C.^H^O [94°] Occurs 
m the essential oil of matico leaves {Ptperangut- 
ttfohum)t from which it is obtained by distiUing 
off the greater part and allowing the residue to 
crystallise (Kugler, B 16, 2841) Hexagonal 
crystals V sol alcohol, ether, benzene, petro- 
leum ether, &o With HCl it gives a violet colour, 
, passing into blue, and finally becoming green. 

H2&O4 colours it yellow, then red, and lastly 
! violet A mixture of H^SO^ and HNO, first pro- 
I duces a yellow, which then becomes violet, and 
I finally a splendid blue 

, MAtJVAHILINE C„H„N, A by product m 
the preparation of rosaniline by the oxidation of 
crude anilme (De Laire, Girard a Chapoteaut, 
C R 64, 41b , Bl [2] 7, 366) , cf Girard a Pabst, 
Bl [2] 34, 37) Light brown crystals (contaming 
3 aq, which is given off at 130° with decompo 
sition) Insol cold, v si sol hot, water, sol 
alcohol, ether, and benzene Its salts form lus 
trouB bronze green crystals, v si sol cold water, 
and dye silk and wool mallow red Tn ethyl- 
mauvaniline C„H,4Et,N, dyes bluish violet, while 
tn phenyl mauvaniline CijHuPhjN, is a blue dye 
MATJVEINE C^H^^N^ The first aniline dye 
mtroduoed (Perkin, 1856) Obtained by adding 
a cold dilute solution of a salt of crude aniline to 
a cold dilute solution of K^Cr^O, and leavmg the 
mixture to stand for 12 hours The resulting 
black pp 18 dned, extracted with benzene, dis- 
solved in alcohol, and the filtrate evaporated 
When anilme sulphate is used the product le 
(C^HjsNJjSO, , aniline hydrochlonde yields 
CjXsNiCI (Perkin, A 131,200, C J 35,717) 
On adding aqueous KOH to a solution of a salt 
of mauveme the base separates as a violet black 
crystalline substance It dissolves m alcohol, 
forming a violet solution, which on addition of 
acids turns purple Mauveme is ineol benzene 
and ether With dilute acids it forms purple 
solutions, with stronger acids, blue Cone 
HjSO* forms a dirty green solution Dyes silk 
mauve Used for postage stamps Oxidised 
by Pb(Ta and boihng HOAc it gives para safranine 
C H N 

** Salts — B'HCl tufts of small pnsms with 
green metalhc lustre Insol cold, si sol hot, 
watdr, m sol alcohol, nearly msol ether — 
“B'l^Ol, blue, with coppery lustre Unstable. 
9eoom«8 B^C) wheh dissolved in alcohol — 

0 2 
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S' H^PlOl^ green crystalline powder, v si sol 
alcohol -B'HaPtCle blue -B HAuCl, -B'HBr 
— B'Hl lustrous prisms — B'2H2S04 — B'H2CX)3 
pnsms, witti green metallic lustre On boiling 
its solution CO2 IS given off 

Ethyl mauveine OjTHjjEtN^ Formed by 
heating mauveme with EtI at 100° Its colour is 
redder than that of mauveine During the manu- 
facture crystals of Cj^H^sEtN^HIj sometimes ap 
pear — CjjHjaEtN^ HCl Forms a reddish purple 
solution in alcohol — (02,H2,EtN4H01)2PtCl4 
Golden green lustre 

Fseudo-mauveine C24H20N4 (Perkin, C« J 35,' 
726) Present in commercial mauveme It is 
more soluble in alcohol than mauveine It is a 
strong base, and dyes silk almost exactly like 
mauveine Pure aniline gives pseudo mauveine 
on oxidation, hence it does not contain methyl 
Mauveme is probably derived from aniline 
and p toluidine The violet colouration given 
by bleaching powder to a dilute solution of 
aniline is probably due to pseudo - mauve- 
me — C24H20N4HCI Greenish-golden lustre — 
(B'H01)2PtCl4 

MAYEB’S BEAQENT v Alkaloids, Be- 

action 3 

HAYNAS BESIK Oalaha or Oalba of the 
Antilles (Lewy, A Oh [3] 10, 380) A resm ex- 
tracted by incision from Oalophyllim caldba 
Alcohol extracts from it 0,4H,804, which sepa 
rates on coohng in yellow monoclmio prisms 
Maynas resin is msol water, but v sol EOHAq 
and ammonia It melts about 106° 

MECCA BALSAM Balm of Chlead The 
produce of Balsamodendron gileadense^ a shrub 
growing in Arabia Felix There appear to be 
several varieties of it It contains a fragrant 
volatile oil, an acid resm sol alcohol, and a resm, 
insoluble m alcohol (Bonastre, A 3, 147 , cf 
Trommsdorff {Trommsd Neues Journal, 16, 62) 

MECONIC ACID 3aq, t e 

C,H02(0H)(C02H)2 Mol w 200 S 26 at 100° 
Heat of neutralisation (4 mols NaOH) 37,382 
(Gal a Werner, Bl [2] 47, 162) Electrical con- 
ductivity Ostwald {J pr [2] 32, 368) 

Occurrence — In opium (Sertumer, Am 8 66, 
72 , 67, 183 , 64, 65 , Eobiquet, A Oh 6, 282 , 
51, 236, 63, 426, Liebig, A 1, VI , 26, 113, 
147) 

Preparation — Opium is exhausted vath water 
at 38° , the extract is neutrahsed with CaCO,, 
evaporated to a syrup, and mixed with a concen- 
trated solution of CaClj, which ppts calcium me- 
conate The pp (1 pt ) is suspended m cone 
HClAq (3 pts ) mixed with boiling water (20 pts ), 
and kept near 100° till dissolved On cooling, 
acid calcium meconate separates m crystals 
These (1 pt ) are again dissolved in a mixture of 
HClAq (3 pts ) and boiling water (20 pts ), and, 
on coolmg, mecomc acid separates (Gregory, A 
24, 43) It may be further purified by crystal- 
lising its ammonium salt from water (How, A 
83, 360) 

Prcperties — Micaceous scales or small tn- 
metne pnsms (containing 3aq) (Burghardt, G J 
27, 937) It gives off its water of crystallisation 
at 100°, then becoming a white opaque mass 
Has a sour taste and strongly reddens htmus 
Bl sol cold water, v sol alcohol, si sol efher 
Fed, colours its solutions blood red This 
ooiouration, bk6 ^at vrith solphooyamdes, 10 


much weakened by oxalic acid and by metaphos 
phono acid (Dupr4, C N 32, 16), but it is not 
destioyed by boiling or by dilute HClAq Me 
conic acid may be regarded as a denvative of 

the hypothetical 

Eeactions ~1* Heated at 120° it gives off CO2, 
and comenic acid C5H202(0H)(C02H) remains 
At a higher temperature the comenic acid is 
further resolved, paltly into COg and pyrome 
conic acid C5H302(0H), and partly into water, 
acetic acid, and oily and carbonaceous products 
2 When boiled with waUr or with HClAq it 
gives COj and comenic acid — 8 Nitric acid 
oxidises it, forming oxalic acid — 4 Boiling cone 
KOHAq also , yields oxalic acid ~6 Boiling 
aqueous ammonia forms comenamic acid 
C5H3N0(0H)C02H Comenamic acid yields 
pyridme on dry distillation with zinc-dust 
(Lieben a Haitinger, B 16, 1263) The comen 
amic acid is di oxy picolimc acid, and comenic 
acid IS probably an intermediate product in its 
formation — 6 Bromine, acting on its aqueous 
solution, forms a brominated comenic acid — 

7 Aqueous HI gives comenic acid — 8 Sodium 
amalgam 1 educes it to hydro meconio acid — 
9 Gives with alcohol and HCl a di ethyl ether, 
C4H02(0H)(C02Et)2, whence a silver compound, 
05H02(0Ag)(C02Et)2, which gives with EtI a tn 
ethyl derivative CsH02(0Et)(C02Et)2 [61°] 

This gives no colour with FeClj (Ost a Mennel, 
J pr [2] 23, 439) —10 POI5 converts it into a 
liquid chloride, probably C5HCl4(COCl)2, whence 
ice water forms ‘chloro mecenic’ acid, 
C3010(0H)(C02H)2 aq [165°], whereas waim 
water forms only oxalic acid (Hilsebem, J pr 
[2] 82, 136) Chloro mecenic acid gives a green 
colour, with solution of ferric chloride It 
forms an ether, C,C10(0H)(C0,H)(C02Et), 
[148°], which gives an acetyl derivative 
0»C10(0Ac)(C02H)(C02Et), [70°] It also forma 
barium salts Chloro mecenic acid is decom 
posed by sublimation into carbonic acid and 
yellowish needles of pyro chloio mecenic acid, 
03H2010(OH), aq [174°] The solution of this 
acid IS turned dark green by FeClj Its alcoholic 
solution turns the skin red It forms a crystal 
Ime calcium salt, (C^H^ClOJ^Ca Chloro mecenic 
acid dissolves in cone NH„ the solution turning 
successively red, violet, and blue, owing to the 
formation of two nitrogenous colourmg matters, 

» mecemo blue ’ and ‘ mecenic red ’ Ohloro- 
mecenio acid is reduced by treatment with sodium 
amalgam, forming di-hydro chloro mecemc acid 
0,H2C10(0H)(C0aH)2, [146°] Fuming HI at 
100° reduces chloro mecenic acid to an oxy 
pentane di carboxylic acid, 05H,oO(COaIDa 
This body forms groups of needles [149°] Its 
silver salt, is a crystalline powder, insol 

water Its barium salt, BaA'^ forms white 
pnsms Its ether, EtjA", is an oil, boiling 
about (^260°) Oxy-pentane di carboxylic acid, 
when distilled with hme, yields amyl alcohol, 
(0 130°) (Hilsebem J or [2] 32, 129-168) 
Salts— (NH,^,^'" aq granular crystals, 
si sol water — (NH4)aHA'" aaq slender needles 
— A barium salt is ppd by adding BaCl, to a 
solution of an alkaline meconate, in white fiakes, 
soluble in acetic acid — OaH4A'"2 2aq ppd by 
adding OaOlg to aqueous meconio acid — 
yellow gelatinous pp , formed fay 
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adding CaOl, to & Bolution of afiUnonlnm me- 
conate — The ouprio salts are green pps — 
— Pb*A'"2 2aq white flocks, ppd by adding lead 
acetate to a solution of meconio acid (Sten 
house, A 61, 281) —A sparingly soluble ferric 
salt may be obtained by the action of ferric sul 
phate on ammonium meconafe (Stenhouse) — 
FejCa,A''\ 6aq (Rennie, C N 42, 76) — Ag^HA'" 
white pp got by adding AgiNfO. to a solution of 
meconic acid — AgjA'" yellow pp from ammo 
mum meconate and AgNO, — Aniline salt 
(C8H5NH2)2C,H40, grystalline (Korff, A 138, 
196)— Urea salt (C0N,H,),0,HA (Hlasi 
wetz, J 1866, 699)— Narceine salt [126‘^] 
from narceine (1 mol ) and meconic acid (1 mol ) 
Lemon yellow crystals, sol hot •water (Merck, 
G O 1889, 384) — The acid morphine salt 
could not be obtained by Dott {Ph [3] 17, 690) 
It will be observed that meconic acid has but 
little tendency to form tribasio salts, bo that it 
might perhaps be more correctly regarded as a 
dibasic acid {cf Dittmar a Dewar, Pr E 1867 , 
Dott, Ph [3] 11, 670) 

Ethyl derivative C4H02(C02H)j(0Et) 
[200°] Formed by boihng CsH02{C02Et)2(0Et) 
for forty eight hours with water, and evaporating 
the solution Small prisms grouped in lumps 
Decomposed by fusion Gives no colour with 
FeClj Gives, with most metalbc salts, no pp 
Lead acetate is an exception Heated alone till 
it melts, COj 18 given off, and the ethyl deriva- 
tive of comenic acid formed Its aqueous solu- 
tion 18 converted by bromme into a brominated 
derivative of comenic ether — PbA" IJaq Crys- 
talline pp 

Mono ethyl ether 

04H02(C0 J^.t) (CO^H) (OH) [179°] Prepared 
by dissolving meconic acid in alcohol, heating 


Basie ftihinonittm salt of amide 
O5HO2(CONH2)(CO2NH0(ONH4) This yeUow 
pp IS the first product of the action of NH,upon 
mono ethylic meconate 

Di amide 05H02(0H)(C0NHj)2 From the 
diethyl ether and boiling aqueous NH, (How) 
Powder, si sol cold water 

Oxim CjH.OjNH Formed by treating me 
conic acid with hydroxylamme hydrochloride 
(Odernheimer, B 17, 2081) Small colourless 
needles (containing H^O) V sol water, si sol 
alcohol, ether, and chloroform, msol hgroine 
Decomposes suddenly at 190° It gives a red 
colour with Fe^CIfl It reduces Fehling’s solu 
tion By boiling with HCl hydroxylamme is 
split off — A"Na2 colourless crystals — A'Ag^ aq 
white sparingly soluble pp — A"Ba lOaq 
sparingly soluble concentric needles — A"Ca2aq. 
sparingly soluble needles 

Hexahydride C HjoO, Hydromcconw 
acid Obtained by reducing meconic acid sus- 
pended in water by adding sodium amalgam 
(Korff, A 138, 191) Separated by decomposmg 
the lead salt by 11,8 and evaporating the filtrate 
Strongly acid syrup, v sol water, m sol alcohol, 
insol ether Ppd as deliquescent flocks on 
adding ether to its alcoholic solution Not 
affected by HI Gives no colour with FeCl, — 
BaA"2aq amorphous pp , sol water, msol 
alcohol — PbA"l^aq amoiphous pp — 
AgjA" |aq white granular pp 

Beference — Pykomlconic acid and Pyeomb 


OAZONTO ACID 

MECONIDINE C2,H23NO, [68°] An alka- 

loid contained in the aqueous extract of opium 
(Hesse, A 153, 47) The aqueous extract is 
ppd by Na2C03 , the pp dissolved in ether, the 
ethereal solution shaken with dilute acetic acid, 


to 100°, and subjecting to a current of HCl 
till crystals begin to appear The liquid on 
cooling deposits cr;y stale of the mono ethylic 
ether (E Mennel, J pr [2] 26, 460) It 
gives a red colour with FeCl, — Silver salt 
C4H02(C02Et) (CO^Ag) (0H)2 aq — B a r i u ra s al t s 
BaCAO, and Ba(C2H,0,)2 j 

Di ethyl ether C4H02(C02Et)2(0H) 
[112°] Prepared by passing HCl into an alco | 


and the acid solution poured into aqueous NaOH 
After 24 hours the pp of thebam and papaverine 
IS removed by filtration, the filtrate neutrahsed 
by HCl, rendered alkaline by NEE,, and shaken 
with chloroform The chloroform is then shaken 
with acetic acid , and the acid solution exactly 
neutralised by ammoma, which ppts lanthopme 
The filtrate is mixed with KOH and shaken with 
ether Codanine and laudamne separate, and 


hollo solution at 100° until the crystals (of j the mother liquor is then shaken with dilute 
mono ethylic ether) which are first formed are , acetic acid, the solution saturated with NaCl, 


dissolved up again On pounng into water, plates 
of the di ethylic ether separate (How, A 83, 
350 , Mennel, J pr [2] 2b, 453) IMates From 
dilute solutions it crystallises with 4aq as needles 
Gives a red colour with FeCl, An amorphous 
pp is formed by adding AgNO, and then exactly 
neutralising with NH, — NH^CiiH^O, needles 
(from alcohol), v sol water Its solution is ppd 
by various metallic salts 

Ethyl derivative of the diethyl 
ether 08H03(C0^t)2(0Et) [61°] From 

C8H0a(C02Et)2(0Ag) and EtI Gives no red 
colour with FeCl, JBoiled with water it changes 
to the ethyl derivative of meconio acid (q v) 
Not acted upon by bromme* 

Mono-amide 

08H0,(C0NH2 ) (COjH) (OH) aq Meconamic acid 
From the above by the action of aqueous NH, 
followed by HGl Crystallises m hard lumps 
from water Not decomposed by oold NaOH, 
converted by boiling NaOH into meconate 
Vopp^r Bait 0,H,O,CttSa(( 


the ppd meconidme hydrochlonde decomposed 
by NaHCO, and the base extracted with ether 
, and dried at 90° 

Properties — Brownish yellow transparent 
1 amorphous mass Cannot be sublimed Taste- 
I less Insol water, v sol alcohol, ether, benzene, 
chloroform, and acetone Its alcoholic solution 
turns red litmus blue SI sol NH,Aq, v sol 
NaOHAq Can be extracted by ether from its 
solution m ammoma but not from that in caustic 
soda Its solution m dilute H2SO4 becomes rose 
coloured in a few minutes, and purple red on 
standing for sometime, or immediately on boihng 
Cone H2SO4 gives an olive-green solution Cone 
HNO,*colours it orange r^ The dilute solu- 
tions of the salts have an intensely bitter taste — 
B'jHjPtCl, yellow amorphous pp which soon 
turns red^sh The auroohloride la a dingy 
yellow amorphous pp 
MECOHWr Oj^HjoO*, %,e 

CA(OMe),<^Q«>0. [1.6.aT Anhydnd* «t 
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UeeofMme aeid* Optanyl Mol w 194 [99^j 

(M a F ) , [102 6®] (Wegscheider, M 3, 861 , 
Prmz, J pr [2] 24, 371) S 4 in the cold , 6 
at 100® A nentral substance existing in opium 
(Dnblano, A Ch [2] 49, 17 , Couerbe, A Ch 
49, 11 , 60, 337 , 69, 148) It may also be ex- 
tracted by ether from the root of Hydrastis cana- 
densts (Freund, B 22, 459) 

Formation — 1 Together with cotarnine, 
opianio acid, and hemipic acid, by the action of 
warm dilute nitric acid on narcotme (Anderson, 
Tf E 20, 347 , 21, 204) — 2 From opianio acid 
by the action of sodium-amalgam, or of zino ana 
H«S04 (Matthiessen a Foster, G J 16, 849) — 
8 Together with hemipic acid by the action of 
eaustio alkalis on opianic acid (M a F ) 

Pr^aratum — 1 A concentrated aqueous 
extract of opium is ppd by dilute ammonia, and 
the filtrate evaporated to crystallisation The 
crystals are extracted with alcohol, which after 
evaporation deposits crystals of meconin, which 
are recrystallised from water and ether sue 
oessively (Couerbe) —2 The aqueous extract of 
opium 18 precipitated by chloride of calcium , 
the precipitated meconate of calcium is filtered , 
the filtrate evaporated to the crystallising point, 
and separated from the deposited hydrochloride 
of morphine , and the dark mother liquor is 
diluted with water, filtered from the flocks which 
separate, and treated with ammonia, which pre 
oipitatesnarcoure, thebaine, and a large quantity 
of resin The filtrate is mixed with acetate of 
lead the excess of lead is removed from the 
filtered liquid by dilute sulphunc acid , and the 
filtrate is neutralised with ammonia, and evapo- 
rated to the crystallising point at a moderate 
heat, whereupon narceine separates out, and then 
sal ammoniac by further concentration The 
mother liquor is repeatedly digested with J vol 
ether at 26®, and the ether is distilled off from 
the extracts, a brown syrup then remaimng On 
treating this syrup with dilute hydrochlono acid, 
papaverine dissolves, and meconin remains m 
the form of a dark-grey crystalline powder, 
which, to free it from resin and purify it com- 
pletely, must be several times crystallised from 
Doihng water, with addition of animal charcoal 
(Anderson) 

Properties — Colourless hexagonal prisms 
Appears tasteless at first, but afterwards acrid 
May be sublimed SI sol cold water, m sol 
alcohol and ether Sol KOHAq, nearly insol 
NH,Aq Inactive Its aqueous solution ppts 
lead subacetate but not lead acetate Dilute 
H2SO4 forms a colourless solution which becomes 
dark green when evaporated (Couerbe) Cone 
H,S04 forms a colourless solution which becomes 
purple on heating 

Reactions — 1 Cone HClAq at 100® gives 
MeCl and methyl normeconin C9H8O4 (M a F ) 
HI acts in like manner — 2 Baryta water dis- 
solves mecomn forming ‘barium meconmate* 
fC„Hj(OMe),(CH^OH) C02)^a This salt crystal 
uses in needles, but the free acid sphts^p at 
once into water and its anhydnde meconm 
(Hessert, B 11, 240 , Prmz, J nr [2] 24, 873) 
8 Potash-ftuum forms methyl-normecomn 
C«H,04 L125®] and, finally, protocatechuic acid 
4 Oxi^sed by MnC^ and dilute BLSO4 to 
opianic acid.— 0. EMnO. oxidises it to nemlpic 


Chloro-meconin C,oH,C 104. [176®] Obtained 

bypassing chlorine into a cold saturated aqueous 
solution of meconin (Anderson, A 98, 47) 
Colourless needles May be sublimed SI sol 
cold water, v sol alcohol and ether Hot 
HaS04 gives a greenish blue colour 

Bromo-mecoxfin C,oH»Br04 [167®] (Ander 
son) , [177®] (Salomon, B 20, 888) From me 
conin and bromme-^vater Colourless needles, 
si sol water 

lodo-mecomn CioH,I04 [112°] From me 
conin and chloride of K^ine (A ) Needles, 
nearly insol water, m sol alcohol and ether 
Nitro-meconm C,oH,(N02)04 [168°] From> 
meconin and HNO, White needles (from* 
alcohol) r 

Amido-meconin 0,oH,(NH2)04 [171®] Ob 

tamed by reducing nitro meconin with iron andl 
acetic acid (S ) M sol hot benzene 
Hethyl-normeoonm CaH804 1 e 

C,H,(OH)(OMe)<;^®«>0 [125°] Obtained 

by heating meconin with cone HClAq (Matthi- 
essen a Foster) , by heating meconm with KCy at 
180° (Bowman, B 20, 890) , or by potash fusion 
from meconin or narcotme (Beckett a Wright, 
J 1876, 810) Monoclimo prisms, v sol hot 
water and alcohol, si sol ether FeCl, colours 
it blue It reduces silver salts m the cold 
Potash fusion converts it into protocatechuic 
acid — CaA'2 — BaA'2 

Meconm acetic acid CjjHjjO* % e 
yCO 

C,H,(OMe)2< >0 [167®] Obtained 

^CH CHj CO,H 

by heating opianic acid with a mixture of ma 
Ionic acid, acetic acid, and sodium acetate for 
10 hours at 100® (Liebermann a Kleemann, B 
19, 2290) Glistening needles By boiling with 
baryta water it is converted into opianyl acetic 
acid C,H2(0Me),(C02H) CH(OH) CH CO,H By 
heating with HI it is dimothylated, giving 
vCO 

C.H2 (OH)j< >0 [228°], of which the 

\CH CH2 CO^ 
ethyl ether melts at 181® 

Salts — A'Ag white slightly soluble crystals 
— A'jCa needles, iL sol water - A'jCu’' blue 
crystalline pp 

Methyl ether A'Me [124°], glistening 
plates 

Ethyl ether A'Et [83°], plates, sol 
alcohol, ether, and hot water 
Nitro meconin acetic acid 
yCO 

08H(N02)(0Me)Z >0 [176®] Nearly 

^CH CH2 OO2H 

colourless crystals Obtained by nitration of 
meconin acetic acid It dissolves in cold H2SO4 
with a yellow colour, which becomes red on 
warming from formation of an mdigo derivative 
By tm and HCl it is reduced to the lactone of 
(Py 1 8)-di-oxy-(H»2.3) di methoxy-di hydro' 
qumoline-(B l)-oarboxylio acid 
CO Q 


•CH OH, 

■NHCO 

Salts — , yellow needles.* -A'Ag** i 
curdy pp.-rA'aGa" : green pp 
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Ethyl $ther AEt fl29°], glistening 
needles , insol water, sol alcohol and benzene 
(Liebermann a Kleemann, B 19, 2295) 

i^Meconin C.H,(0Me),<g^^>0 [l6|]» 

D% methyl derivative of di oxy phthaltde [124®] 
When heraipimide, the imide of hemipio acid 

CaH2(OMe)2<^^Q^NH, is heated with tin and 
hydrochloric acid it is red iced to hemipimidine 
O.H2(OMe)2<;™^>NH [181®], which yields a 

nitroso derivative • 

[16G°], which on treatment with dilute NaOH 
in the cold yields pseudo meconin (Salomon, B 
20, 88^) Obtained also by boiXng hemipimide 
with zinc dust and acetic acid Long colourless 
needles (from water) SI sol cold water, sol 
benzene, alcohol, and ether Unlike meconin it 
IS not affected by boiling with dilute H SO, and 
MnO,. Dilute HNO, at 160° forms nitro hemipic 
acid and nitro meconin, whereas meconin 
yields only nitro meconin Fusion with KOH or 
KCy does not affect »// meconin 

Bromo \f/ meconin C,oH„BrO, [142®] From 
i)/ meconin and bromine White flocculent pp , 
sol benzene, insol petroleum 

Nitro meconin C,oH„(N 02)04 [166°] From 
meconin and fuming IINO, Yellow needles, 
which yield oxalic acid on further treatment 
with nitric acid 

Amido tj/ meconin C,oH,(NH 2)0, [166°] Ob 
tamed by reducing the preceding More basic 
than amido meconin i 

MECONOISIN CsHjoOj [88®] S 3 7 Oc 1 
curs in opium, and found in the mother liquor ' 
after separation of meconin When thi8i8allo\ved , 
to stand, crystals are deposited, which are washed ' 
with alcohol and recry stallised from water (T a 
H Smith, Fh [3] 8, 981) Large, leaf shaped 
crystals , v e sol hot water It gives a green 
colour when heated with dilute H^SO, 

MEDULLIC ACID [72 6°] A fatty 

acid said to be produced, together with stearic 
and palmitic acids, by the saponification of beef- 
marrow (Eylerts, Ar Ph [2] 104, 129) 

MELAM V Cyanic acids 
MELAMINE v Cyanuramide in the article 
Cyanic acids 

MELAMPYBITE v Dulcite 
MELANILINEd Di phknyi guanidine 
MELANIN 060, H 48, N 108, ash 22 
A black pigment covering the choroid membrane 
of the eye (Scherer, A 40, 63) Insol water, 
alcohol, and ether 

Phymatorhnsin C66 7, H60, N12 3, S 
8 to 9 , Fe 07 to 2 A pigment occurring in 
melanotic uonne and tumours It is obtained by 
ppg with baryta, dissolving in Na^CO,, and ppg 
with dilute H^SO, (Berdez a Nencki, J Th 1886, 
477, MOrner, H 11, 81) It is a browmsh- 
black amorphous powder, insol water, alcohol, 
ether, chloroform, and dilute mineral acids , v 
e sol ammonia, aqueous^NaOH, Na^HPO^, and 
NajCO, Ppd from its solution in NaOH by 
baryta, MgSO^, and BaCl, With potash fusion 
it gives skatole, volatile fatty acids, nitriles, 
KCy, and KjS Hot H^SO^ forms pyridine 
Phymatorhusm is accompanied by another black 
sabstance, which differs from it m being solnble 


ID 60-75 p c acetic acid. It contains 5 9 p o of 
sulphur and 2 p c Fe 

Hippomelanin 0 63 6-55 6 , H 2 7-3 9 , 

N 10 6-10 9 , S 2 8-3 0 Occurs in melanotic 
tumours of horses May be obtained by diluting 
the emulsion of a melanotic spleen with water 
and adding CaClj and Na2HP04 The pp is 
washed at 40®, and then treated with a digestive 
fluid until the solution ceases to give a reaction 
for peptones The residue is washed with aqueous 
soda, alcohol and ether (Miura, C G 1887, 260). 
Brownish black powder , insol water, alcohol, 
and ether Dissolves on warming in dilute acids 
and alkalis Potash fusion gives KCy, succinic 
acid, formic acid, and hippomelanic acid Hip- 
pomelanic acid is a black amorphous body, sol 
ammonia, and reppd by HCl It contains less S 
and more C than the melamn (Nencki a Sieber, 
G G 1888, 687) Tne black pigment in dark 
hair and in bird’s feathers after purif^ung by al 
cohohc NH3 and dilute H SO4 may be represented 
by the formula CigHi^NjO, (Hodgkinson a Sorby, 
J 187b, 936) Black jpowder Not affected by 
dilute acids and alkalis 

Sepiaio acid C 66 3, H36, N12 3, S 5, 

0 27 2 Obtained by digesting the pigment 
from the ink bag of sepia with 15 pts of 10 p c 
potash Sol alkalis, ppd from ammoniacal 
solution by ammonia zinc chloride or coppef 
sulphate (Nencki a Sieber) 

MELANTHIN C,<,H„0, [206°] Occurs in 

the seeds of Ntgella sativa (Greenish, Ph [3] 10, 
909, 1013) Prepared by extracting the seeds 
with alcohol, evaporating the extract, dissolving 
the pp in alcohol, and fractionally ppg with 
water Minute grey crystals (from alcohol) Insol 
water, benzene, CSj, and light petroleum , v sol 
alcohol, sol alkalis, si sol chloroform Cone 
H2SO4 gives a red colouration H2SO4 and sugar 
give a violet blue colour Boiling dilute HOI 
splits it up into a sugar and melanthigenin 
C,4Ha02, which forms minute crystals, sl sol. 
water 

MELANTTBENIC ACID v Amhslids 

MELEM V Cyanic acids 

MELENE [62®] (370®-380®) S G 

89 VD 10-118 S (alcohol) 13 in the cold, 
3 6 at 78® An olefine (?) produced by the dry 
distillation of btcb’ wax (Ltthng, A 3, 252, 
Lewy, A Gh [3] 6, 395, Brodie, A 71, 166) — 

1 White nacreous plates (from ether) Insol water, 
j sl sol cold alcohol, v sol ether Not attacked 
j by cold HjSO, , slightly attacked by boiling 

HNO, Attacked by chlorine 

MELEZITOSE C,2H2.0n [148®] [a]D*94® 

(B ) , 88 5° (V ) A sugar discovered by Bonastre 
in the manna of Bnanqon which exudes from 
the young branches of * m61^ze ’ (Pinus Lartx) 
(Berthelot, A Gh [3] 66, 282) It occurs also 
in ‘ taranjobine ’ or Turkestan manna (ViUiers, 
Bl [2] 27, 98 , Alekhine, Bl [2] 46, 824) Ob 
tamed by extracting the Briani^on manna with 
boiling ^cohol, and evaporating After a few 
weeks melezitose separates , it is then recrystal- 
hsed from alcohol Monoclinic crystals contam- 
ing aq (V ), or anhydrous crystals (A ) About 
as sweet as glucose Dextrorotatory V sol 
water, nearly insol cold, sl sol boiling, alcohol, 
msol ether Its aqueous solution is ppd by 
ammomacal lead acetate Boiling dilute H^SO, 
forms glucose It is turned brown by alkalis. 
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It does not rednoe Fehling*s solution Does not 
ferment with yeast It forms a compound with 
phenyl hydrazine It gives an octo acetyl 
denvative. 

MBLIDO-ACETIC ACID O.HsNeOj t e 
{CN)sN 3 H 5 CH^ COgH Formed by treating cyan- 
amide with chloro acetic ether and NaOEt 
(Drechsel, J pr [2] 11, 332) Amorphous mass, 
but obtained in a crystalline state by ppg its 
ammonium salt with HCl Decomposed by 
heat without previous fusion Insol alcohol 
and ether, v si sol cold water Sol aqueous 
HClAq, baryta, and KOHAq, but msol NH,Aq — * 
HA'HCl needles, si sol cold water — 
HA'HNO,Aq -AgA'HNO,Aq -(HA') ASO,4aq 

MELILOTIC ACID v Oxy phenyl propionic 


MELILOTOL C.aH.eOj (?) An oil found, 
together with coumarm, in the yellow melilot 
{Mehlotus officinalis) Extracted by distilling 
the plant, when in flower, with steam, and ex 
tractmg the distillate with ether (Phipson, C N 
82, 26 , 0 jR 86, 830) Liquid, v si sol water, 
alcohol, and ether Has an agreeable odour 
When boiled with cone KOHAq it yields oxy 
phenyl propionic (melilotic) acid C„H,uOj Meh 
lotol 18 perhaps identical with the lactone of 
.CH, CHj 

melilotic acid OjH 4 ^ | 

\ 0 CO 

MELINOIN - TSI - SULFHONIC ACID 


Oi4®l7^3(S^3H)3 

Formation — 1 By warming a mixture of p 
oxy benzoic aldehyde, (6) naphthol, and HjSO^ 
2 From benzoic aldehyde, {$) naphthol, and 
H 3 SO 4 — 8 By heating Baeyer’s condensation 
product C 34 H 33 OJ (from benzoic aldehyde and 
(^) naphthol) with H 2 SO 4 (Trzcmski, B 16, 
2835 , 17, 600) — Yellow crystalline powder 
Insol absolute alcohol, tolerably sol water, the 
dilute solution being of a rose red colour with a 
green fluorescence It dissolves in stiong 
H 2 S 04 or HNO 3 with a splendid green fluor 
esoence, and is not attacked even on boiling 
It forms unstable compounds with HCl and 
HaS 04 , although it is itself a strong acid 

Salts — A'"K 3 easily soluble fine colourless 
needles — A'" 2 Ca 3 aq colourless soluble crystals 
— A"' 2 Ba, sparingly soluble white amorphous 
pp or microscopic needles 

MELISSIC ACID C^oH^oO^ te C^^IIj^CO^H, 
or CgjHgaOj i e Cj^jH^, COjH [90°] Occurs m 
bees’ wax (Nafzger, A 224, 226) Formed by 
heating the myricyl alcohol of bees’ wax with 
soda lime at 270°~800° in absence of air (Brodie, 
A 71, 166, Von Pieverling, A 183,344, Sturcke, 
A 223, 296, Schwalb, A 236, 106) Silky 
scales, composed of minute needles Sol alco 
hoi, light petroleum, chloroform, and CSj, si sol 
ether According to Scbalfeeff (B 12, 697) 
mehssiG acid is a mixture of acids 

Salts — PbA '2 [119°] Insol alcohol and 

ether, si sol boihng toluene, chloroform, and 
glacial acetic acid — MgA'* — CuA', — AgA' 
[96°] , amorphous pp ^ 

Methyl ether UqA' [71®] Needles (from 
hgroln) 

Ethyl ether EtA' [70°] (Schwalb) , [73°] 
(P ) Needles (from alcohol) Split up on heat- 
ing mto ethylene and the free acid 
Isoamyl ether 0*H„A'. [69®]. 


HELISSYL ALCOHOL v Mybiotl xtiOottoL. 
MELITOSE V Raffinosb and Sugars 
MELLITIC ACID C.^HaO,, te O^^COaH)*. 
Melltc acid Benzene hexa-carhoxylic acid^ 
Mol w 342 HCv 790,800 HCp 788,200 
HF 646,800 (Stohmann, Kleber, a Langbein, 
J pr [2] 40, 141) Heat of neutrcuisation 
84,034 (Gal a Werner, Bl [2] 47, 162) 

Occurrence — As^ aluminium mellitate in 
honey stone or mellite (Klaproth, A D 1799 , 
Baeyer, A Suppl 6, 1) 

Formation — 1 By the oxidation of hexa- 
methyl benzene by cold alkifline KMn 04 (Friedel 
a Krafts, A Ch [6] 1, 470) —2 By the oxida 
tion of charcoal by KMn 04 (Schulze, B 4, 802, 
806) — 3 By tke electrolysis of acidified water 
or of KOH using a positive electrode of gas 
carbon (Bartoli a Papasogli, Q 11, 468, C G 
1881, 327) —4 In very small quantity by oxidis 
mg coal, animal charcoal, or lampblack by 
alkaline NaOCl (Bartoli a Papasogli, O 16, 
446) 

Preparation — Powdered honey stone is 
boiled with ammonium carbonate, ammonia is 
added, and the filtrate evaporated to crystallisa 
tion The ammonium mellitate is rccrystallisf d 
with addition of a little ammonia, dissolved in 
water, ppd by lead acetate, and the pp decom- 
posed by H^S (Wohler, A 37, 263 , Schwarz, A 
06,47, Claus, B 10,659) 

Properties — Stellate groups of delicate silky 
needles (from alcohol), v sol water and alcohol 
Decomposed by heat mto CO and pyromellitic 
acid CioH^Og (Erdmann, J pr 62, 432), which 
solidifies m the neck of the retort as a radio- 
crystalline mass When strongly heated with 
glycerin it yields CO 2 and trimtsic acid C^HgOg 
When heated to redness with soda lime it yields 
benzene (Baeyer, A Suppl 7, 6) Not decom 
posed by boiling HNO„ sulphuric acid, HIAq, 
chlorine, or bromine When its aqueous solution 
IS electrolysed, CO^, hydrogen, CO, and oxygen 
are given off (Bunge, J li 12, 421) 

Salts — (NH 4 ) 30 , 20,2 3aq trmaetric crystals 
(Schwarz, A 06, 47) Decomposed at 150° with 
formation of paramido and ammonium eu 
chroate — (NH 4 ) 2 H 40 , 20,2 4aq trimetric prisms 
From ammonio cupric mellitate and H 2 S — 
KgA^i 9aq trimetno crystals — K 4 H 2 Av^ 8aq — 
KgHjA^^Oaq large prisms, more soluble in 
water than the normal potassium salt — 
(K 3 H 3 Avi) 4 (KNO ,)3 9aq(?) -.Na«A^‘12aq needles 
(from a hot cone solution) — NaflA^^ 18aq large 
striated triclmic crystals — BajA^‘ 3aq white 
gelatinous pp , changing to scales — MgaA^'^lSaq 
crystalline mass — Mg 2 (NH 4 ) 2 A^‘ 16aq large 
glassy prisms — ZhjA^* 15aq — ZnjA^* 9aq — 
Mn,A^*18aq minute needles, more sol cold 
than hot water S (hot water) 125 — CoaA^^lSaq 
minute prisms (from boiling water) — NigA^* 24aq 
V si sol water — AlaA^i 18aq Mellite S G 1 6 
SH 336 (Bartoli, Q 14, 106) Occurs in 
lignite at Asten in Thuringia, Bilin m Bohemia, 
and near Walchau in Moravia Massive nodules 
Dimetnc crystals ac«l 745 — FcgA^'^FegOjOaq 
minute lemon yellow crystals, v si sol water — 
GugA'^U2aq From boihng melhtio acid and 
oupno acetate Amorphous pp , becoming crys- 
talline — OUgHgA'’^ 12aq — Cu 2 (NH 4 ) 2 A'^^ 12aq . 
from cunric sulphate and ammonium melhta^ 
— HggA"'* 6a^ (dried at 100®); granular mass « 
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HggA^daq (dried at 100®)* granular pp — 
Pbjii''* (dried at 180°) bulky white pp — 
Pd3A^(NH,),2 6aq colourless trimetrio crystals 
(Karmrodt, A 81, 164) — white crystal 
line powder (Wdhler, A 30, 1) 

Me thy I ether Me,A*‘ [187°] From silver 
mellitate and Mel (Kraut, J 1862, 281 , A 177, 
273) Plates HO 1,825,600 HF 487,400 
(Stohmann, / ;pr [2] 40, 35B) 

Ethyl ether [73°] 

Isoamyl ether Oil 

Chloride C3(CQpi), [190°] (Claus. B 10, 
661) Formed, together with an oxychloride 
CijOgClj, from PClj and melhtic acid Hard 
vitreous prisms (from ether) Sublimes in 
laminsD at 240° Slowly decomposed by water 
into HCl and mellitio acid 
Tri ^7n^de CjjHjNjOa t e 

C, NH Paramide Formed, to- 

gether with euchroic acid, by heating ammo 
mum mellitate at 160° as long as NH3 escapes 
Water extracts ammonium euchroate from the 
residue leaving paramide undissolved (Wohler, 
A 37, 268 , Schwarz, A 66, 62) White amor 
phous powder, insol water and alcohol Sol 
H SO4 but reppd by water Boiling with water 
slowly converts it into (NHJjHjCijOij Alkalis 
convert it first into euchroic and then into 
mellitic acid AgNO, forms in its ammomacal 
solution a gelatmous pp which gives off NH, 
when heated, leaving AgjNjCjjO^ An ammo 
macal solution of paramide dropped into HCIA^ 
gives a white crystalline pp called ‘ paramio 
acid ’ CiaHjNsOj (?) or 

CO(NHJ^®* }*• 

Trt phenyl trx imid^ 

0, 1 <^^Q^NPh 1 3 Formed by heating melh 

tic acid or ammonium mellitate (1 mol ) with 
aniline (6 mols ) at 160° for 7 hours (Hotte, 
J pr [2] 32, 238) White amorphous mass 
Di i Wide CjjH^N^Og t e 

(COaH)^ I Euchroic acid. 

Prepared by heating ammonium mellitate at 
160° for several hours, dissolving m water, and 
adding HOI to the hot solution The crystals 
which separate on cooling are recrystallised from 
water (Wdhler, P 62, 610 , Schwarz, A 66, 49) 
Small prisms (containing 2aq) , si sol cold 
water Strongly acid Melts about 280° 
Euchroic acid is not decomposed by boiling water 
or HClAq When a solution of euchroic acid is 
treated with zinc the metal becomes covered with 
a dark blue deposit of ‘ euohrone * This deposit 
detaches itself when the zme is immersed in 
dilute HCLAq After drying, euchrone is a black 
mass which becomes colourless when heated m 
air, being re-oxidised to euchroic acid Euchrone 
forms a deep purple solution in NHgAq or KOHAq, 
but the solution is quickly decolourised by the 
air When a solution of euBhroic acid is electro- 
lysed, the negative platinum becomes coated with 
the blue deposit 

Salts —(NHJ^OjjHjNoOg white crusts — 
An aoid ammonium salt separates from hot 
solutions in yellowish crystals — BaA^'aq pale- 
yellow powder —PbA"aq — PbA"4aq — Ag^A" • 
iulpbnr-yallow powder. • 


Sexahydride 03Hj(003H), HydromelU^ 
he acid Formed by treating an ammomacal 
solution of melhtic acid with sodium amalgam , 
neutrahsing with acetic acid , ppg by lead ace- 
tate, and decomposing the pp with HjS 
(Baeyer, A Suppl 7, 16) Formed also m the 
electrolysis of aqueous KOH with a positive 
electrode of carbon (Bartoli a Papasogh, O C 
1881, 327) Hygroscopic syrup , v e sol water 
By heating with H^S04 ) there is formed, 

together with COg and SOj, trimesio acid 
P^H,(COiH)3, prehmtic acid C4H2(COiH)4, mello 
phanic acid CaH2(C02H)4, and prehnomahe acid 

Salts — The alkaline salts are gummy, y e 
sol water — The calcium salt is more soluble 
m hot than m cold water — Pb^A*'* (dried at 
160°) Amorphous pp — Ag^A^* amorphous 
PP 

Isohexahydride C3H6(C03H)3 Isohydro- 
melhtic acid Formed by heating the preceding 
hexahydride with cone HClAq tor 8 hours at 
180° (Baeyer) Prisms (from water) V sol 
water, but ppd on addition of HCl Not affected 
by heatmg with fuming HClAq at 300° Do 
composed in the same manner as its isomende 
when heated with H SO4 Chromic acid mix- 
ture oxidises it to acetic acid and CO,. 
— Pb,A*‘ 

Methyl ether oiiho Isohexahydride 
Me^Cj^HjO,,. [125°] Needles, v e sed alco 
hoi 

References — Hemi mellitio icm , Pxbo 

MELLmC ACID 

TEIMELLITIC ACID C^HeO, ix 
C4H5(C0 H), [1 2 4] Benzene tncarhoxylic acid 
Mol w 210 [218°] 

Formation — 1 Together with isophthalio 
acid and pyromellitic anhydride by heating the 
tetrahydride of pyromellitic acid 0<,Hg(C035H)4 
with 5 pts of HgSOg (Baeyer, A Suppl 7, 40) — 
2 By oxidising the acid C6HsMe(COj,H),, pre- 
pared from iff cumene, by KMn04 (Krmos, JB 10, 
1191) — 3 By oxidising alizarin carboxylic acid 
with dilute HNO, (Hammerschlag, B 11, 88) — 
4 By oxidising the acid CgH3Me(C4B[g)C05jH 
with dilute nitric acid (SGI 12) at 240° (Effront, 
B 17, 2338) — 6 By the action of cuprous 
cyanide upon the diazo compound from amido 
terephthalic acid, and saponification of the pro- 
duct with aqueous KOH (Ahrens, B 19, 1634) — 
6 By heating mono potassic (0) sulpho- 
phthalate with sodium formate, isophthalio acid 
being also formed (Graebe a R?^e, 0 J 49, 682) 

Preparation — 100 g puherised colophony 
and 2 litres of nitric acid (1 vol commercial acid 
to 2 vols water) are mtroduced into a retort with 
its beak directed upwards, and the hquid is 
heated to boiling, whereupon the colophony 
melts, and is quickly attacked, with copious 
evolution of red vapours, and converted into an 
orange yellow viscid mass After the boilmghas* 
been continued for 6 or 8 hours, fresh resin and 
strongb mtno acid are added alternately, till 
about 1 kg resin has been introduced, the con 
tents of the retort being kept m constant ebulli 
tion , this process takes about a fortnight The 
resulting wme yellow liquid, which on addition 
of water should merely show turbidity, and not 
yield any lumpy precipitate, is then ^stilled oft 
tiUthe remaining hquid begins to froth, and 
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this liquid, while still hot, is poured into a ten 
(old Yolume of cold water, decanted after twenty- 
four hours from the varnish hke resin which 
separates, and evaporated to a syrupy consist- 
ence The whole then solidifies after a while to 
a thick crystalline pulp, which may be freed from 
the syrupy mother-hquor hy means of an aspi 
rator and porous earthenware plates, and after- 
wards boiled with water The extract on cooling 
deposits isophthahc acid in slender needles, and 
on further concentration, first a little more of the 
same acid and then trimellitic acid, which may 
be purified by solution in alcohol and crystalli- 
sation from water 30 g of trimellitic acid may 
be thus obtained from 60 g of resin (Schreder, 
A 172,93) 

Properties — Bosettes of small needles , m 
sol water and ether When heated above its 
melting point the anhydride distils over, con 
densing in concentrically arranged groups of 
needles On fusion with NaOH it gives benzene 
and diphenyl (Barth a Schreder, B 12, 1257) 
It also yields benzene when distilled with lime 

Salts — BajA" j 4aq (when air dried) Gives 
off 3aq at 160° SI sol water — Ba3A"'2 3aq 
(i^hen dried over HJSO4) — Ag^A'" white pp, 
not much affected by light si sol water 

Anhydride O.H,(CO,H)<^®>0 [168°] 

Formed by heating the acid (Baeyer, A 166, 
340) Crystalhne mass, si sol cold, v sol hot, 
water 

Reference — Sdlpho trimellitio kow 

MELLITYL ALCOHOL v Pentx hetevIi 


BENZYL ALCOHOL I 

MELLOOEN OuH^O^ On the electrolysis of 
water by a battery of 1,200 Daniell’s cells, the 
anode being gas carbon, the liquid becomes of 
an inky colour, and there is deposited in the vol- 
tameter a black residue This is washed with 
water until the filtrate is quite colourless , from 
the washings the mellogen is ppd with a small 
quantity of dilute hydrochloric acid (Bartoli a 
Papasogh, G 11, 468 , 12, 117 , 13, 37 , 16, 464 , 
C B 94, 1339 , A Ch [6] 7, 364) A black 
solid, of conchoidal fracture, sol water and al 
kalis, insol alcohols and hydrocarbon, and m 
most mineral acids and salts It is not readily 
combustible, and is converted by oxidising agents, 
eg NaOCl, into mellitic and pyromellitic acid 
and their hydrides At ordinary temperatures 
it has the composition 20,,H204 + 8H20 , at 100° 
it may be represented by 2C,,H304H20 The 
aqueous solution of mellogen is dark coloured, 
and 18 ppd by acids and by many salts With 
baryta mellogen gives an insoluble pp Nitric 
acid (SGI 36) oxidises mellogen forming an 
amorphous compound 0„H.03, sol water, alco- 
hol, and ether a soluble acid 0, iH^Or 24aq, form- 
ing the salts Ba3(0„H30,)2 and Ag30„H,0, , and 
a black compound resemMing mellogen. 

KELLOHE V Oyanig acids 


KELLOPHANIO ACID 

Ca'Bii{COJEL)^ [1 2 3 6] Benzene i-tetra carboxy- 
lic acid [238°] Obtained, together with prehn- 
itio acid 03H2(003H)4 [12 3 4], by heating the 
hydride of pyromelhticacid 03H3(C0^)4 [12 4 6] 
with H2SO4 (Baeyer, A 166, 327) Formed also 
by tlie oxidation of iso-durene 03H3Me4 (Jacob* 
ion, B 17, 2616). Small four-sided prisms , v. 
1^ water, but ppd by HCl from a me. solu- 


tion Converted into an anhydride on fusion 
Calcium acetate gives in hot solutions of the 
acid a pp which re-dissolves on cooling Baryta- 
water gives a pp which becomes crystalline on 
heating Lead acetate gives a flocculent pp, 
insol acetic acid Sodium amalgam forms a 
hydride of mellophanic acid 

Anhydride [238°] Formed by fusing the 
acid Insol ether 

MELOLONTHIN CjH.^NjSOj Found, togs 
ther with leucine and hypoxanthine, in cock- 
chafers {Melolontha vulgaris) The insects are 
extracted with water, the extract boiled, ppd 
with lead subacetate, and the filtrate freed from 
lead by H^S and evaporated The crystals are 
freed from leucine by treatment with alcohol 
(Schreiner, B 4, 763) 301bs of cockchafers 

yield 1 5 g melolonthin Silky needles (from 
water) , si sol cold, m sol hot, water , v si 
sol dilute alcohol and ether, v sol acids and 
alkalis Does not act on light 

MELMESIDINE v Di mesityl ooanidinb 

MENAPHTHYLAMINE C„H„N le 
0,4!!, CH2NH3. (292°) Formed by treating the 
amide of (o).thionaphthoio acid C,„H, CS NH, 
With zinc and HCl (Hofmann, B 1, 100) 
Alkaline liquid, readily absorbing CO^ from t^a 
air — B'HCl long, sparingly soluble crystals — 
B'^HjPtClg yellow crystalline pp 

MENISPERMINE (?) [120°] 

Occurs in the seeds of Memspermum cocculus 
(Pelletier a Oaventou, A Ch [2] 64, 178) To 
extract the menispermine, the alcoholic extract 
of the seeds is first treated with cold water, then 
exhausted with hot acidulated water , the brown 
solution IB ppd by an alkali , and the pp is ex 
hausted with very weak acetic acid, which leaves 
a brown black mass undissolved Or the seeds 
may be made up into a heap, and exhausted 
with alcohol of specific gravity 0 833 , the alco 
hoi distilled off , the residue boiled with water , 
and the liquid filtered at the boiling heat, it 
then, on cooling, deposits crystals of picrotoxine, 
especially if a small quantity of acid has been 
added The part insol boiling water is then 
treated with acidulated water, and ppd by an 
alkali , a granular pp is thereby formed, from 
which alcohol extracts a peculiar yellow sub 
stance , and the residue is finally dissolved in 
ether, which deposits menispermine in the 
crystalline form The ether leaves undissolved 
a VISCOUS substance, which may be dissolved in 
absolute alcohol and the solution, evaporated 
at 46°, ultimately yields crystals of parame 
nispermine 

Properties — Prisms , insol water, sol aloo 
hoi and ether Is not poisonous Its sulphate 
forms prismatic needles, sol water 

Paramenispermine [250°] Isomeric with 
menispermine Insol water, si sol ether, v 
sol boiling alcohol Dissolves in dilute acius 

MENTHENE 0,oH„ Mol w 138 (167 4° 

cor ) (Atkinson a Yoshida, O J 41, 68) , (163°) 
(Oppenheim, (7 / 1 29) V D 4 94 (calc 4 78) 

S G ^ 814 , § 8226 , ^ 8073 (A a Y ) C E 
{0°-103 000994 , (0°-60°) 00100 [a], » + 18 26 
(A a Y) Boo 74 0 Specific refractive energy ^ 
•648 Specific dnspersvoe energy^ 0318 (Glad 
stone, 0 / 49, 622) Obtamed by diatilhng 
menthol (1 pt ) with ZnOl, (2 pts ), or with P3O3 
(Walter, A. 82, 288) Formed also bjthe aotioa 
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of eono H,S04 on menthol (Beckmann, A 250, | 

358 ) 

Properties — Colourless oil, smelling like 
OTmene , m sol ether and alcohol, v sol benz 
ene, turpentine, and petroleum Dextrorota 
tory 

Reactions — 1 Combines v^th fuming HCl, 
forming a yellow oil C,oH,,Cl Combines also 
with HI, forming 0,oH,aI, identical with the pio- 
duct obtained by heating* terpilene dihydro di- 
lodide C,<,H,a2HI with HI (Bouchardat a Lafont, 
C R 107, 916) — 2 Combines with bromine^ 
forming C,oH,8Br„ ^hich is split up by heat into i 
HBr and cymene (Beckett a Wright, G J 29, 1) 

8 Fuming nitric acid oxidises it to glutario acid 

MENTHOL 0,oH«0 i e ^ 

Ofi, OH. « 

C.H, CH<0f ' cH(OH)>0® OH, (?) Methyl- 
propyl phenol hexahydride Mol w 166 [12°] 

(212°) V D 5 62 (calc 5 41) SG H 890 
[aj^=— 59 3 (Monya) , [a]D=»— 59 6 (Oppen 

heim) , «=-49 4 ina6pc alcoholic solution 
at 22° (Arth, A Ch [6] 7, 438) Eon =77 4 in 
a 21 p c benzene solution (Kanonnikoff, J pr 
[2] 31, 348) H C 1,509,100 (Lougumine, A Ch 
[5J 23, 387) Deposited in crystals when the 
essential oil of peppermint is kept for a long 
time or cooled to a low temperatuie (Dumas, A 
6,252, Blanchet a Sell, A 6,203, Walter, A 
32, 288 , Kane, P M 16, 418 , Laurent, Rev 
Scient 14, 341 , Oppenheira, G J 15, 24) 
Menthol is imported from Japan in the solid 
state as ‘ peppermint camphor ’ (Monya, G J 39, 
77) White crystals, smelling of peppermint, 
il sol water, v e sol alcohol, ether, CSj, HO Ac, 
and fixed and volatile oils Insol aqueous al 
kalis From alcoholic NaOH it crystallises m 
long needles Sodium dissolves in it with evolu 
tion of hydrogen Cone acids dissolve menthol, 
but it IS reppd on dilution with water Menthol 
has the refractive and dispersive energy of a 
saturated compound (Gladstone, G J 49, 621) 
The rate of ethenfication of menthol by acetic 
acid IS that of a secondary alcohol (Menschut 
km, J R 13, 569) 

Reactions — 1 With KjCrjO, and H2SO4 in 
sealed tubes at 120° gives an inactive oil * men 
ttione ’ (205°), C,oH,80, S G ^ 9032, sol alco 
\o\, ether, and chloroform — 2 Fuming HNO, 
)i>rms an explosive oil, S G 1 061, which may 
Je reduced to a yellow oil 0,oH,jNH2 (186°-190°) 

3 Excess of fuming HNO, forms an acid, pro- 
bably glutano {qv) — 4 Bromine in acetic acid 
forms CjoHj^Br Unstable oil — 5 Cone HOlAq 
at 100° slowly forms menthyl chloride PCI4 
forms the same body — 6 ZnOl, or P3O5 dehy 
drate menthol, producing menthene — 7 KMnO^ 
in acid solution forms (fi) pimelio acid CjHjjO, 
[87°], of whioh the amide [191°] crystallises from 
-water m pnsms (Arth, A Ch [6] 7, 440 , G R 
107, 107) Formic, propionic, butyric, and oxy 
menthylic acids are foriped at the same time 
The oxymenthylio acid 0,oH,80, boils at 174° 
under 16 mm pressure — 8 Boiled with HI 
(S G 17) for 8 days it forms a mixture of 
hydrocarbons chiefly consisting of CjoH,, (168 6°) 
VD 6726, [a], « +62 8G % 8254, ^ 8111, 
(0°-10°) 000929, (0°-60°) 000694 
f3 28 Colourless oil, y sol i^troleam or 


benzene, less so in alcohol or ether Odour re 
semblea cymene (Atkinson a Y oshida, C J 41, 
64) — 9 Menthol does not react with hydroxyl- 
amme (Nageli, B, 16, 499) — 10 On heating with 
sodium and ether on the water bath, and, after 
cooling, adding CSj there is formed menthyl- 
xanthogenic acid OjoH^O CS SH, a liquid which 
undergoes spontaneous decomposition, but forma 
a yellow crystalline copper salt CuA', (Bamberger 
I a Lodter, B 23, 213) 

Acetyl derivative C,<,H,j,OAc Menthyl 
\ acetate (223°) [o] = — 114° From menthol and 
^ HOAc at 120° (Oppenheim, C P 15, 26) Liquid 
Not decomposed by cold alkalis, but saponified 
by alcoholic NaOH at 120° 

Butyryl derivative C,oH„0 CO C,H,. 
Menthyl butyrate Obtained by heating menthol 
with butyric acid at 200° for 30 hours (Oppen 
heim) (230°-240°) [a]«-89° 

Benzoyl derivative C,oH,gOBz [54°] 
(230°) [a]D= -91° In a one p 0 benzene so- 

lution, trimetnc crystals p u tially decomposed on 
distillation into menthene and benzoic acid (Arth, 
A Ch [6] 7, 479) 

Carbamyl derivative C^HjiNOj i^ 
C„H,,0C0NH2 Menthyl carbamate [166°] 
[®]d*= —85° 111 a 58 p c chloroform solution at 
21° Formed by passing dry cyanogen into a 
solution of sodium menthol in dry toluene The 
product IS washed with water and the toluene 
distilled off The crystalline mass is then re 
crystallised from alcohol, from which the car 
bamyl derivative separates in slender prismatic 
needles (Arth, C R 94, 872 , 98, 521 , A Ch 
[6] 7, 433) Needles , m sol alcohol and 
benzene Sublimes at 100° Decomposes at 
about 200°, yielding cyanuric acid Alcoholic 
KOH forms menthol and potassium oyanate 
ACjO at 130° forms C,oH,bOAc Benzoic aldehyde 
and HCl form (C,oH„OCO NH),CHPh [143°] 

Carbonyl derivative (C,oH,s,0)2CO 
Menthyl caibonate [105°] Obtained in the 
preparation of the carbamyl derivative by eva 
porating the alcoholic mother liquor and boiling 
the residue with water as long as menthol and 
ammonia come off On cooling, the carbonyl 
derivative is deposited as a crystalline mass, sol 
boiling alcohol (Arth) Plates (from alcohol) or 
prisms (from toluene) , v si sol alcohol, v sol 
ether and benzene Alcohoho KOH at 100° 
saponifies it 

Phenyl-carbamyl derivative 
C,oH„0 CO NHPh Menthyl phenyl urethane 
Menthyl phenyl carbamate [111°] From men 
thol and phenyl oyanate (Leuckart, B 20, 116) 
Silky needles (from hot alcohol) 

Succinoxyl derivative 
C,oH„OCOCH 2CH2CO.H [62°] [a]»=-69 6® 
in a 1 4 p 0 benzene solution Formed by heat 
mg menthene (1 mol ) with succinic anhydride 
(1 mol ) at 110° (Arth) Acicular crystals , v e 
sol alcohol, V si sol hot water Its Na and K 
salts are very deliquescent , the Ca and Ba salts 
are white pps — AgC,4H2,04 small needles (from 
hot “water) 

Succinyl derivative (0,oH„)jC4H404, 
[62°] (220 °) Wd - - 81 5° m a 1 9 p c benzene 
solution From menthol (1 mol ) and succinic 
aold (2 mols ) at 160° Tnmetrio crystals (from 
alcohol) Decomposes on distillation into buo« 
j ouuo aoid and mentheoa. 
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PHthaloxyl derivative le 

OjoHj, O CO 0,H, CO^H [110®] [aj»--106 6° 
in a 1 6 p 0 benzene solution Formed by heating 
menthol (1 mol ) with phthalic anhydride (1 mol ) 
atllO®(Arth) Minute needles, insol cold water, 

V sol alcohol and ether Gives white pps with 
Ba and Ca salts “Mg(0,8Hj304) laminte , almost 
insol cold water 

Phthalyl derivative O 28 H 42 O 4 i^e 
(C,„H,.)2C,H402 [133°] [a]j>= -94 7® in a 2 

pc benzene solution at 20° From phthalic 
anhydride (1 mol ) and menthene (2 mols ) at 
140° Trimetrio crystals (from ether), si sol* 
boiling alcohol 

Menthyl ohlonde C,oH,2Cl (c 204°) Ob 
tamed by treating menthol with PCI* (Walter, A 
82, 292) or with cone HClAq for a week at 100® 
(Oppenheim) The same body appears to be 
formed by heating menthene with fuming 
HClAq at 120® (Arth, C R 97, 323) Light oil, 
si sol watei, m sol alcohol Not attacked by 
alcoholic EOH With sodium menthol it gives 
menthene and menthol 

Menthyl bromide C,oH,j3r From menthol 
and bromide of phosphorus Non volatile liquid 
Gives with bromine C,oHi4Bra 

Menthyl iodide From menthol and 

cone HIAq Liquid , decomposed by alcoholic 
EjS into menthene and HI 

Tetra menthyl silicate Si(OC,oH, J4 [82°] 

(350°) at 165 mm Formed by the action of S1CI4 
upon menthol , the yield is 75 p c of the theo 
retical (Hertkorn, B 18, 1695) Colouiless 
prisms, V sol ether, benzene, hgroin, chloroform, 
CS21 and warm alcohol , si sol cold alcohol 
Oxymentbylio acid CioHjgO, (176°) at 16 mm 
(280°) A product of the oxidation of menthol 
by EMn04 (Arth, A Ch [6] 7, 448) Colourless 
liquid, partially decomposed on boiling at 280° , 

V si sol water, v sol alcohol and ether The 
salts of alkalis and alkaline earths are very 
soluble A solution of the sodium salt is ppd 
by salts of Pb, Fe"', Cu, and Pt It forms no 
acetyl derivative -AgA' — NaA' white deh 
quescent crystals 

Methyl ether MeA' (137°) at 17 mm 
Liquid 

Ethyl ether EtA' (145°) at 18 ram 
Thick liquid 

MENTHONE C.oH.sO (206 3® cor) 
[a]j= +21® S G 2 9126, f 8972 CE (0®-10‘^) 
000862, (0®-100®) 000923 R 00 75 3 From 
menthol (30 g ), E2Cr,0, (10 g ), and H SO4 (10 g ) 
at 135® The light oil is subjected several times 
to the action of the same oxidising mixture (At- 
kinson a Yoshida, C J 41, 49) Colourless oil, 
miscible with alcohol, chloroform, benzene, and 
CS2 Smells like diluted peppermint Does not 
combine with NaHSOj If a solution in petro- 
leum is treated with Na and CO2 successively and 
then shaken with water crystals of menthol are 
got [42®] , but having [a]j - -39° not -69® 
LsBYo-menthone 0,oH,gO le 

CHPr<^^^Q*>CHMe(?) (207“) S.0 {§ 

"8960 [o]d *= — 28 2° Menthone is a mixture of 
two isomerides — one dextro , the other Isbvo- 
Totatory By using very little acid the laevo- 
menthone may be obtained free from dextro- 
snenthone and menthol The best proportions 
m 60g. E,Cr,0„ 60g H2SO4, SOOg water, and 


46 g menthol, the mixture being kept at 30® to 
55° (Beckmann, A 260, 326) The menthone is 
extracted with ether, washed with dilute alkalis, 
and distilled with steam 

Properties —Mobile liquid, smelling faintly 
of peppermint , si sol water, miscible with al 
cohol, ether, and petroleum ether The mole 
cular weight determined by Raoult’s method 
agrees with the formula The molecular re 
1\P 

I- IS 46 3 Lcbvo menthone is 

n* + 2/d 

converted into a mixture^ of dextro and lajvo 
menthone by acids, bases, water, heat, or even 
on keeping 

Oxim C,,H„NOH Mol w 169 [68°]. 

[«]d=~ 42 5° Crystalline, sol dilute alcohol, 
ether, and petroleum ether Raoult’s method 
gives, when acetic acid is used, the mol w 
169, but when benzene is used it gives 251 
With HCl the oxim forms a compound 
(CioC,sNOH)HCl [119°], a white crystalline 
poi^der — *C,„Hi8NONa 

Dextro menthone CioHj^O Mol w 164 
(208°) S G 900 [ajo - + 28 14° Obtained 
by freezing a mixture of H SO4 (10 pts ) and 
water (1 pt), adding menthene, (2 pts), and 
shaking The temperature is slowly raised to 
30°, the product poured into ice, and the men- 
thone extracted by ether (Beckmann, A 250, 
334) Colourless mobile oil , si sol water, 
miscible with alcohol, ether, and petroleum 
ether The mol w determined by Raoult’s 
method is 150 The action of acids, bases, 
water, heat, and time convert dextro menthone 
into a mixture of dextro and Isbvo menthone 
Oxim CipHigNOIl Thick oil, slightly Itevo 
rotatory The mol w determined by Raoult’s 
method is 165 when acetic acid is used, and 228 
when benzene is employed as solvent — 
(0 ,oH,8NOH)HC1 [c 97®] Deliquescent — 
’‘C.oH.gNONa 

MENYANTHIN CgoH^^O,, [00°-116°] A 
bitter glucoside found in buckbean {menyanthes 
trifolmta) (Brandes , Eromayer, Ar Ph [2] 108, 
257 , 124, 37 , Fr 1, 16) Prepared by treating 
the aqueous extract with animal charcoal at 
65°, and subsequently extracting the charcoal 
with alcohol Amorphous yellowish mass , si 
sol cold water, v sol hot water and alcohol, 
insol ether Dissolves in aqueous alkalis Its 
solutions arc not ppd by metallic salts It is 
ppd by tannin When distilled with dilute 
H^S04 it gives off volatile menyanthol, while 
glucose CgH,p,0aq remains behind 

Menyanthol CgHgO is an oil smelling like 
benzoic aldehyde It reduces ammoniacal 
AgNOg By exposure to the air, or by potash- 
fusion, it IS converted into a crystalline sub- 
limable acid 

Menyanthin This name has also been 
applied to inulm when prepared from buckbean 
MEBCAPTALS Compounds of the form 
RCH(SR’)2 They ma'/ be viewed as thio acetals 
or as the sulphur compounds corresponding to 
the alkyl derivatives of ortho aldehydes F, 
Thio aldehydes 

MERCAPTAN C,H,S le O^SH Ethyl 
mercaptan Thio alcohol Mol w 62 (36 6°), 
8 G f 8391 V D 2 11 (calc 2 16). B V 76 
(Louson, 4 354, 71) H.Fp. 14,480. HF.?. 
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18,271 (Thomsen) 18 62 (Kasim, O 18, 

801) 

Formation— 1 By distilling calcium ethyl 
sulphate CaEt^(S04)a with a solution of barium 
sulphydrate (Zeise, P 31, 869) — 2 A mixture 
of alcohol and HjSO, is neutralised with KOH, 
decanted from ppd K2SO4, mixed with excess of 
KOH, saturated with HgS, and distilled (Woh- 
ler) — 3 A solution of KOH (S G 13) is satu 
rated with HgS, mixed witU an equal volume of 
a cone solution of KEtSO,, and distilled from a 
water bath (Liebig, A 11, 14, 23, 34) The 
product is freed fron^ EtgS by fractional distilla 
tion (Claesson, J pr [2] 16, 193) —4 From 
KSH and EtCl (Kegnault, A Ch [2] 71, 390) - 
6 From KSH and EtI (Baudrimont, C R 
616) — 6 reducing with HI a'>160° the solid 

thio aldehyde obtained by passing H^S into a 
mixture of aldehyde solution and iodine (Bot 
tmger, B 11, 2203) — 7 Together with HEtSO, 
and ether, by heating alcohol saturated with SOj 
in sealed tubes (Endemann, A 140, 336 , Pagliani, 
B 11, 156) 

Preparation — A cold mixture of alcohol 
(1 litre) and HjSO^ (500 c c ) is diluted with ice 
and then added to a solution of crystallised so 
dium carbonate (4 kilos) The product is con 
centrated until Na^SO^ separates The mother 
liquor IS further concentrated, and mixed with 
KOH (800 g ) dissolved in water (1,500 c c ) pre 
viously saturated ^\ ith H S The whole is heated 
on a water bath, and the gases are i^asscd first 
through a strong solution of caustic potash 
(50 g ) and then into a solution of KOH (350 g ) 
in water (700 g) The small amount of lIjS 
contained in the latter solution is ppd by lead 
acetate, and the mercaptan liberated by HCl It 
IS dned with KjCO, and distilled (Klason, B 20, 
8407) 

Properties — Colourless, very mobile, liquid, 
having a peculiarly persistent alliaceous odour 
V si sol water, miscible with alcohol and ethti 
Very mfiammable, and burns with a blue flame 
A drop of it when briskly agitated on the end 
of a glass rod becomes solid, possibly through 
formation of a hydrate Neutral to litmus An 
alcoholic solution forms a yellow pp with lead 
«alts, and white pps with cupric acetate, mer 
curie salts, and trichloride of gold The alco 
liolic solution IS turned blue by FeCl, (Rathke, 
A 161,148) Mercaptan IS a reducing agent thus 
it converts nitro benzene into azo benzene Mer 
captan decomposes salts of phenyl with forma 
tion of sodium phenyl ate and a thio ether (B 
Seiffert, J pr [2] 31, 462) But with phenyl 
Bahcylate it acts thus C„H4(0H)C02Ph + NaSEt 
= C8H4(0Na)C02Ph + HSEt A trace of isatm 
dissolved m sulphuric acid gives, with a trace of 
mercaptan, a fine green colouration (Berthelot, 
C B 108, 850) 

Reactions —1 Boiling nitric acid (S G 14) 
becomes red, deposits an oil, and ultimately 
forms ethane sulphonic acid Weaker nitric 
aoid (SGI 28) forms EtSOjSEt — 2 Potassium 
forms hydrogen and KSEt — 8 P^Sj forms 
Et,PS 4 and EtaHPS* (Carius, A 112, 190) —4 
Bromine forms EtBr and S^Br, (Fnedel a Laden- 
burg, A 145, 189) — 5 Heated m sealed tubes 
withdtaso-comp<mnds(diazo salicylic acid diazo 
phenol chloride) it forms di ethyl disulphide, the 
diaso- compound being reduced exactly as when 


boiled with alcohol (B Schmitt a 0 Mitten- 
zwey, J pr 126, 192) C^4(OH) N NCI + 2EtSH 
= Et,S, + N, + OH + HOI —6 PCI, at 100° 
forms thiophosphorous ether P/^SEt),, a fetid 
oil, resolved by distillation into phosphorus and 
EtjSa —7 CCI4, acting on NaSEt, forms C(SEt)4 
a light oil, S G 1 01, decomposed on distillation 
C_C1^ with NaSEt gives C2(SEt)e, a heavy fetid 
oil, Bohdifying at very low* temperatures C^Cl, 
heated with NaSEt at 100° gives C2(BEt)4, crys- 
tallising in rhombohedra [64°] —8 S^Cl, forms 
HCl and Et2S4, which is resolved by distillation 
^nto EtjSj and S, — 9 T1CI4 gives EtSHTiCl, 
and (EtSH)2TiCL (Demar<;ay, Bl [2] 20, 132) — 
10 Reacts with ketones forming ‘ mercaptoles * 
or thioketates Thus HCl passed into a mixture 
of acetone and mercaptan forms (CH,)2C(SEt), 
(Baumann, B 18, 887) — 11 Mercaptan bus 
pended in ice water and mixed with diazobenz- 
ene sulphonic acid and soda gives explosive 
yellow needles of SO^a C6H4 N^SEt When 
the alcoholic solution of this salt is boiled 
SOjNa C6H4 SFt and nitrogen are formed (Stad 
ler, B 17, 2075) 

Salts — All metalhc mercaptides aredecom 
posed by HCl — ’‘KSEt From mercaptan and 
K Dull white granular mass, v sol water, si 
sol alcohol Its aqueous solution gives a yellow 
pp with lead salts — NaSEt From mercaptan 
and Na or NaOEt Crystalhne mass, v sol 
water and alcohol Its aqueous solution is al- 
kaline m reaction, and gives off all its mercap- 
tan on boiling In dry air it oxidises to 
CjH^SOjNa When oxygen is passed through 
its alcoholic solution Et^S is foimed — Zn(SEt)2 
white, indistinctly crystalline pp obtained by 
adding mercaptan to aqueous zinc acetate Sol 
NHjAq and leppd on neutrahsation - Cd(SEt)2 
— Co(SEt)^ gummy pp Unlike the other mer- 
captules it IS not attacked by fuming HNO, — 
Ni(SEt)^ chocolate brown powder, not decom- 
posed by water — *Fe(SEt)2 from FeClsi mer- 
captan, and ammonia Black slimy mass, re 
solved by heating into mercaptan and ferrous 
hydrate — LtSFe(NO), [78°] From KSFe(NO)a 
and EtI (Pavel, B 15, 2G07) — TlSEt yellow 
curdy pp , si sol water — Cu(SEt)2 Obtained 
by adding mercaptan to a solution of CUSO4 
mixed with NaOAc Pale yellow amorphous 
powder (lUason, B 20, 3407) — HgfSEt)^ [77°] 
S 7 in 85 p c alcohol Formed on shaking HgO 
with mercaptan or with an alcoholic solution of 
mercaptan, the action being attended with great 
evolution of heat It is from this body that 
mercaptan derives its name (corpus mercuno 
aptum) White unctuous scales When its al- 
coholic solution 13 heated to 190° it is decom 
posed into mercury and Et S^ (Otto, B 13, 1289 , 
15, 125) The same decomposition appears to 
occur when it is heated m the dry state It is 
not decomposed by aqueous KOH, but aqueous 
KgS forms some HgS and KSEt H^S forms 
HgS and mercaptan Nitrio acid oxidises it to 
(02H,SO,)2HgHgO When melted with lead the 
products are mercury, PbS, and EtgS Mercury 
mercaptide forms with iodoform needles of 

r lS) HgJgOHIj [86 5°] (Jackson a Oppenheim, 
8, 1033) — EtSHgCl White bulky pp ob- 

tained on mixing an alcohoho solution of mer- 
captan with HgOlg Changes after some time 
to orystaUine laiaiiw 81. sol. water and ether, 
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m 8ol boiling alcohol (Debus, A 72, 18) — 
Pb(SEt), Yellow pp , got by mixing aloohoho 
solutions of lead acetate and mercaptan De 
composed by heating with alcohol at 190° into 
PbS and Et,S — Bi(SEt)2 [79°] Obtained by 
mixing a solution of a salt of bismuth with mer- 
captan Long flexible yellow needles, m sol 
alcohol and ether Oxidises in the air Eesolved 
by heat into BiS and Et^S — Sn(SEt)4 Formed 
by mixing solutions of mercaptan and Si^Cl4 in 
CSj, and evaporating the solvent Also* from 
mercaptan and a cono aqueous solution of 
8nCl4 Oil, remaining liquid at —40° Maybe* 
distilled in vocito, but when heated under at- 
mospheno pressure it decomposes yielding 
EtjSj and metallic tin — Sn(SEt)2 yellow pp 
which quickly oxidises in air — EtSSbClj Oil, 
formed by evaporating a mixture of mercaptan 
and SbCla Decomposed by water with hbera 
tion of mercaptan — As(SEt)3 Obtained by 

adding NaSEt to an ethereal solution of AsCl, 
Oil, with unpleasant odour Decomposed on 
distillation into arsenic and Et^S, — ClAB(SEt)^ 
From AsCl, and mercaptan in the cold — EtSAu 
White gelatinous pp obtained on mixing dilute 
alcoholic solutions of auric chloride and mer- 
captan — Pt(SEt)2 light yellow pp — Rh2(SEt)4 
yellow pp 

Hydrate EtSH ISH^O Solidifies as aorys 
talhne mass when moist vapour of mercaptan is 
passed througn a condenser cooled below 8° (H 
Muller, Ar Ph [2] 160, 147) Mass of small 
needles, insol water and mercaptan A com 
pound containing 1 6 p c carbon, crystallising 
in prisms, is obtained by pouring mercaptan 
into a solution of HjS at 0° It perhaps contains 
HjS as well as water It melts and decomposes 
above 3° (Blaikie, Pr E 10, 87) 

MEECAPTANS {Sulphydrates ) Compounds 
of the formula RSH where B is a hydrocarbon 
radicle They may be viewed as acid ethers of 
Bulphydnc acid or as alcohols in which 0 has 
been displaced by S Just as H^S is more acid 
than H,0, the mercaptans are more acid than 
the alcohols Thus they readily form salts by 
reacting with metallic oxides, and they derive 
their name from the ease with which they form 
mercuno salts The salts of mercaptans may 
be called mercaptides The mercaptans boil at 
a lower temperature than the corresponding 
alcohols, ]ust as H2S has a lower boiling point 
than HgO The mercaptans have an unpleasant 
odour They are very readily oxidised, forming 
disulphides EjS^, and finally sulphomc acids 
BSOsH The oxidation to sulphomc acids is 
best effected by nitric acid, and the chlorides of 
the sulphomc acids RSOjCl when reduced by 
tin and HCl yield the mercaptans again (Vogt, 
A 119, 162) By heatmg mercaptans with 
H;2S04 disulphides R^Sa are formed (Erlenmeyer 
a Lisenko, J 1861, 690) 

Preparation — 1 Fatty, but not aromatic, 
mercaptans are formed by heating a solution of 
KSH with alkyl chlorides or iodides or with 
potassium alkyl sulphates —2 By heating alco 
hols or phenols wi& P2S3 (Kekul6, A 90, 311 , 
Z 1867, 193) The yield is small — 3 By re- 
ducing chlorides of stUphomo acids with zinc or 
tin and dilute H^SO. or HOI This process is 
very convenient for the preparation of aromatic 
xneroaptans The prodoet 10 distilled with steam. 


4 Aromatic mercaptans may be prepared by 
treating diazo compounds with E2S (lEason, B, 
20, 360) — 5 Aromatic mercaptans may be ob- 
tained by reduomg the corresponding disulphides 
with zinc and H2SO4 —6 Aromatic mercaptans 
can be formed, together with the corresponding 
sulphides, by the, action of aluminium chloride 
on a mixture of hydrocarbon and sulphur at 80° 
(Fnedel a Crafts, Bl [2] 31, 464) —7 When 
three atoms of hydrogen in the benzene nucleus 
have been displaced by chlorous radicles, and 
two of these are NO, and a halogen in ortho 
) position to each other, alcot^olic KSH displaces 
the halogen by SH (Beilstem a Kurbatoff, A 
197, 75) —8 By treating aromatic diazo com- 
pounds with sodium thiosulphate and reducing 
the resultmg diromatic thiosulphates with zinc 
and H2SO4 (Leuckart, G P 1887, 45,120) 

Properties — Oils or orystalhne sohds with 
unpleasant odour Insol water The salts of 
the heavy metals are sparingly soluble in water 
The mercuric salts can usually be recrystallised 
from alcohol When a small quantity of a 1 p c 
solution of isatin in H2SO4 is mixed with a few 
0 0 of the strong acid and a small quantity of a 
fatty mercaptan, a green colouration is pro- 
duced Aldehydes and the higher alcohols inter- 
fere with the isatm reactions, and in this case 
the liquid may be shaken with a solution of 
KOH and then mixed with a little sodium nitro 
prusside, when a reddish violet colouration is 
produced (Denig^s, G B 108, 350) The alkyl 
sulphides do not give this reaction When 
sulphides are present they should first be ppd 
by an alkaline solution of PbO 

Reactions — 1 The ammoniaoal solutions of 
aromatic mercaptans oxidise in the air with 
formation of disulphides — 2 When HCl is 
passed into a mixture of a ketone and a mer 
oaptan condensation takes place and a thioketate 
or * mercaptole ’ is formed, e a 

(0113)200 + 2HSEt = (OH3)2C(8Et)2 + Ufi 
(Baumann, B 18, 887) —3 The alkoyl deriva 
tives of aromatic o amido mercaptans readily 
split off HjO, forming anhydro compounds, e g 

C.H.<8H CH, 

These anhydro- compounds may even be formed 
by boiling the alkoyl derivatives of aromatic 
amines with sulphur They are also formed by 
the oxidation (by KjFeCyJ of the thio alkoyl 
derivatives of aromatic amines They are vola 
tile liquids which exhibit feeble basic characters, 
and regenerate the amido mercaptans when fused 
with potash (Hofmann, B 13, 8, 1223 , Jacob 
sen, B 19, 1069) When o amido mercaptans 
are diazotised they produce characteristic stable 

compounds of the form 0aH4<^g^N 

UEBCAPTVEIG ACIDS Acids obtained by 
placmg chloro- or bromo benzene in food eaten 
by dogs V Bbomo phbnyl and Chloro fhenyl- 

HEBCAPTUBXO AOIDB 

MEEGDBAMMOigLnM COMPOUNDS (Am- 
monio mercury compounds Ammoniacal mer- 
cury bases Mercuramtnes ) By the reactions of 
ammonia, or ammonium salts, on compounds 
of Hg, compounds are obtained, many of which 
may be represented by the empinccu formulas 
trHgX ^NH, and xHgX^ yNBg where X » aoidio 
radicle » some of the oompoanAii hawtfsr, eon- 
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tarn N and H m the ratio N some are 

composed of N, Hg, and aoidio radicles only 
The merourammonium oompoands, as a class, 
do not react as loose compounds of Hg salts 
with NHj, but rather as compounds of Hg, N, 
H, and acidic radicles 

The merourammonium compounds were re- 
garded by Kane as compounds 6 f NH^Hg Thus, 
the compound HgO NHj was formulated as 
NHjHg OH, and the compound HgSO. 2NHj as 
NH^Hg 0 SO,ONH, {A Gh [2] 72, 216) Hirzel 
{A 84, 258) represented the merourammonium 
compounds as compounds of rtiercwnc nitride^ 
NjHga Gerhardt suggested that these com 
pounds are derived from NHj by replacing H by 
Hg , and after the ammonium hypothesis had 
been somewhat developed, Hofmtinn attempted 
to derive the compounds m question from dif- 
ferent hypothetical mercurammoniums,! e com- 
pounds formed by replacing the H of NH, more 
or less completely by Hg (u HandwOrterbuchder 
Chemie [2nd ed ] 2, 751 , cf Schmieder, J pr 
76, 147 , Nessler, J 1866 409) On this view, 
the compounds HgCl 2 2 NH, and HgS 04 2 NH, 

are represented as 

denved from «nd 

The mercurammonium compounds 

may be divided, on this view, into classes ac 
cording to the hypothetical Hg derivative of am 
monium from which they are supposed to be 
derived Thus we have the following N^H^Hg 
= mercurammomum^ NoH^Hgj = mercurosammo 
mum, N^H^Hgj == dimercttrammomwm, N^H^Hg, 
= dimercurosammomum , the merourammonium 
compounds are those containing divalent Hg, 
and the compounds of mono\ alent Hg are called 
mcrcurosammonium derivatives The compound 
2 HgO NHj, obtained by the reaction of HgO 
with NHjAq, is represented on the ammonium 
hypothesis as hydrated mercurammomum hy 
droxtde, NHgjOH H^O 

A division 18 sometimes made between those 
mercurammonium compounds which contain N 
and H in the ratio N H^, and those which con 
tain these elements in the ratio N H,, the latter 
are called mercuramtde compounds 

Although some compounds readily give off 
NH, when heated, and others only when heated 
with alkali, yet it seems simpler to name all the 
compounds under consideration m accordance 
with the ammonium hypothesis In this article 
the mercurammomum compounds are divided 
into two classes, mercurous and mercuric , the 
former being called mercuro and the latter mer- 
curi compounds , the name given to each com 
pound IS intended to indicate the number of 
NH, groups from which the compound is derived, 
and the number of Hg atoms (mercuro- or mer- 
cun ) in the formula Several compounds are 
known whose reactions beem well expressed 
by supposing them to contain the group 
HgOHg, such compounds are called mercur 
oxy ammonium derivatives m this article 

The following table presents the olassifica 
tion and nomenclature Mopted m the present 
article — 


Class I Mbbourous ookpoumds 

Senes (i) Mercuro - ammomtm com 
pounds , e g (NH,Hg)CL 
„ (u) Dtmercuro-ammomum corn^ 

pounds^ eg (NHjHgJOl 
Class II Merourio compounds 

Series (i ) Mercum - ammonvum com 
pounds , e g (NH 2 Hg )01 
„ (ii) Dimercuri-ammontum com- 
pounds, eg (NHg 2)20 
M (ill ) Mercuri dxammonium com 
pounds, eg (NiH^Hg)!^ 

J, (iv ) Dimercurx - dtammomum 
compounds , e g 

(N2H,Hg,)SO,HO 
„ (v) Tnmercum - dtammomum 

compounds , e g 

(N2H2Hg3)S0,2H20 
Class III Mercuboxt ammonium compounds , 
eg (NHHg20)0H, (NH2Hg20)2S0, 
Dimercuro ammonium chloride (NH 2 Hg 2 )Cl 
18 sometimes called mercuro chloramtde or 
amido mercurous chloride , to express this view 
of its constitution the formula is written 
Hg (NH2)C1 So also mercuro ammonium 
chloride (NH,Hg)Cl is sometimes called ammo 
mo mercurous chloride, and the formula 
18 written, empirically, HgCl NH, , the for 
mula of this compound is frequently doubled, 
and the name mercurosammonium chloride— 
j (N 2 H,Hg 2 )Cl 2 — IB given to it The salts called 
in this article mercuroxy ammonium compounds 
I may be regarded as hydrated dinysrcurt ammo 
' mum salts, thus, the chlonde (NB[ 2 Ug 20 )Cl 
may be written (NHg )C1 H,0, and the car 
bonate (NH 2 Hg, 0 ) 8 C 0 , may be written 
I (NHg )2CO, 2 H 2 O 

I Class I Mercurous COMPOUNDS NH,_a3gxX. 
I The experiments of Barfoed {J pr [2] 39, 
201) make it probable that the so called mer 
curo ammonium compounds are really mixtures 
of mercun compounds and Hg B asserts that 
exactly half the Hg in the black pps formed by 
NHjAq in solutions of mercurous salts exists 
uncombincd, that nearly the whole of this Hg 
disappears as vapour when the pps are freely 
exposed to air, and that the light coloured com 
I pounds remaining are the same as those pro 
I duced by adding NHjAq to mercuric salts To 
! the pp produced from i^NO, Barfoed gives the 
composition 3Hg + 2(HgNHj NOa)HgO, thatpro- 
duced from Hg^SO, is 4Hg + (NHjHg^jSO, 2HgO , 
that from HgCl is Hg + NHjHgCl , and that 
from Hg C 20, 18 4Hg f (NH2Hg)2C20, 2HgO 
Series ( 1 ) Merc uro ammonium compounds ; 
NH,HgX 

Herouro-ammonium chlonde, (NHaHg)Ol. 
{Ammonio mercurous chloride {KgCl NHj) Mer 
euros ammonium chloride (NaH^Hgj Cy ) A 
black powder, obtained by saturating HgCl, pre 
pared by ppn , with NH, gas , on gently warm- 
ing all NHj 18 given off (H Rose, P 20, 158) 
The dissociation of this compound has been 
studied by Isambert {C B 66, 1269 , v Disso 
ciATioN, vol 11 p 397) According to Barfoed 
(J pr [2] 39, 201) the compound formulated as 
above is really a mixture of Hg, mercun-ammo- 
mum chloride (NHaHgOl), and NH,GL 
Series ( 11 ) lhmerc\jm-<mmomum 
pounds f NH^gjX 
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Bimerenro ammonium chloride, (NHaHg3)01 

i Mercurochloramide or aimdo-mercurous chloride 
HgjNH^Ol) Tetramercwro - dMmmomum 
chlonde(tifi;EB,Ok)) A black solid, obtained 
by digesting HgCl with NH,Aq (2Hg01 + 2NH,Aq 
« Kl^Hg^Gl + NH4ClAq) Becomes dark grey 
when dned , heated, gives off NH, and N, and at 
a higher temperature yields a sublimate of HgCl 
and Hg , treated with HOI gas, gives HgCl and 
NH4CI (Kane, A Ch [2] 72, 216 , Ullgren, P 
42, 896) According to Barfoed (J pr [2] 39, 
201) the black solid obtained as described is a 
mixture of Hg and NH^HgCl 

Mercnro ammonium nitrates Various com 
pounds of the form yNaOj 2NH3 have been 

described bv Kane (Ic) and Mitscherlich (P 9, 
387 , 16, 41) , but Barfoed's experiments make 
it very probable that these bodies are mixtures 
of Hg and mercuri ammonium salts (v supra) 

Glass n. MxBOUBIG COMPOUNDS N^EUz-yHgyX. 

2 

Series (1) Mercun ammcmium compounds , 
NHjHgX Obtained by interaction of excess of 
NH,Aq with mercuric salts in solution 

Merouri-ammonium chloride, (NH2Hg)Cl 
Mercur%-chlorarmde, or amido mercuric chloride 
HgNHjCl) Dimercum diammonium chloride 
(N JdiHgj Clj) Infusible white precipitate ) Ac 
cording to Eammelsberg {J pr [2] 38, 558) this 
salt IS a double compound of dimercuri ammo 
mum chloride — NKg^Cl— andNH^Cl, K assigns 
to it the formula NHg^Cl NH^Cl (u infra) 

When excess of NHjAq is added to HgOl^Aq, 
or when HgClaAq is dropped into NHgAq, a white 
pp 13 obtained, this pp was long considered 
identical with that obtamed by adding Na2GOsAq 
to HgCL^Aq mixed with NH4ClAq, and known 
in pharmacy as Mercurtus precipitatus albus 
Wdhler (P 26, 203) found that the pp formed 
by NHgAq was volatilised without fusion when 
heated in a Pt dish, but that the pp formed by 
NagCOaAq melted before it volatilised The pp 
by NHaAq was then called infusible tvhite pre- 
cipitate, and to that produced by Na^COsAq the 
name fusible white precipitate was given 

Preparation — HgClaAq is added to excess of 
cold NHaAq, the pp is collected at once, rapidly 
washed with a little cold water, and dned at 
110° (Andr5, C B 108, 233, 290) Andr6 {Ic) 
has examined the compounds obtained by the 
interaction of NH,Aq with HgClgAq, varying the 
relative masses of the reacting bodies and the 
time of contact Using equal volumes of HgCl^Aq, 
containing 33 875 g HgClj per litre, and NH^Aq 
containing 4 25 g BH3 per litre, the pp after 
drying at 110° was not quite pure NH^HgCl, but 
contamed a little meicuroxy ammonium chloride 
(NH2Hg20)Cl The quantity of (NH2Hg20)Cl 
increased by allowing the reactmg bodies to re- 
main m contact, and also by increasing the 
quantity of NHjAq , when the NHj and HgCl^ 
were present m the ratio 6NH3 HgCljjthepp con- 
tained equal molecular proportions of NH^HgCl 
and (NE4 Hg20)Cl, and by further increasing the 
NHj, only (NE^Hg^OjCl was obtamed Andr4 
found that KH4CI tends to change (NH, Hg30)Cl 
into NH^HgCl, by adding 1 vol HgCl^Aq to 
6 vols NHgAq (strength as given above), decant- 

a after ^ hours, and agitating the pp for 
ys with 2 vols KH401Aq (containing 13 4 g. 


per litre), pure NH^HgOl was obtained Aiidr4 
has also exammed the pps obtained by adding 
NHjAq, and also NH4CI Aq, to HgCl^Aq in presence 
ofKOH({7 B 108,1108.1164) The pps are com- 
pounds of NHjHgOl, NHgjCl, and (NH,Hg30)Cl 
in varying proportions 

Properties — A white solid, which volatilises 
completely, when strongly heated, without melt- 
ing Beadily sol m HClAq , not blackened by 
NHjAq , dissolved by acids, also by hot solutions 
of NH4 salts 

Beactions — 1 When heated, in an open 
vessel, does not melt but vields a sublimate of 
HgCl and a mixture of 1 vol N and 2 vols NH, 
(bNH^HgCl = 6HgCl + 4NH, + , Kane, A Oh 

[2] 72, 215) When slowly heated m a retort to 
0 340°, HgC’2 and NH^ are given off, and a 
red crystalline compound, 2NHg2Cl HgCh, re 
mams — 2 Decomposed by water, slowly by 
cold, more rapidly by hot, eventually with for- 
mation of yellow merouroxy ammonium chloride, 
(NH2 Hg20)Cl, andNH4Cl (2NH2HgCl 1- H^O + Aq 
= (NH2Hg20)Cl + NH4ClAq) -3 Potash or soda 
separates (NHjHg^O)^! and evolves NH3 Only 
half the N of the original NH^PIgCl is evolved 
as NH, (Kane, Ic) , but by boiling for some 
days with KOHAq, renewed from time to time, 
all the N is removed as NHj, and HgO remains 
(Schmieder, J pr 75, 147) The fact that only 
half the N is readily evolved as NHj, by the 
action of alkalis on NH^HgCl, has induced Bam- 
melsborg {J pr [2] 38, 658) to regard this body 
as a compound of dimercun ammonium chlor 
ide and NH4CI, and to give it the formula 
NHgiCl NH4CI But it is to be remembered, as 
pointed out by Kane, that water readily sepa- 
rates NHjHgCl into (NHj Hg20)Cl and NH4CI , 
hence the NH3 obtained by the action of aqueous 
alkali 18 probably due to the direct dccomposi 
tion of NH4CI by the alkali — 4 Boiled with 
very dilute sulphuric acid till dissolved, the 
compound HgCl^ 2NH4CI 2HgS04 forms on 
cooling (Kosman, A Ch [3] 27, 238) — 6 
Heated in dry hydrogen chloiidc, HgCl^ and 
NH4CI are produced (Ullgren, A 26, 203) — 
6 Heated with solutions of sodium chlotide 
potassium iodide, barium sulphide, Ac , NH3 is 
evolved and HgClj, Hgl^, HgS, <&c , formed , e g 
NH2HgCl + 2KIAq + H20 
= Hglj + KClAq + KOHAq + NH, (Kane, f c , 
Eammelsberg, P 48, 182) — 7 Boiled with am 
vionium chloride solution, mercun diammonium 
chloride N^H^jHg CI3 {fusible white precipitate) 
IS produced —8 Decomposed by heating with 
sulphur, with formation of a yellow sublimate 
of a chlorosulphide of N — 9 Kubbed with iodine 
and a little alcohol, Hglj is formed and then an 
explosion occurs, probably from production and 
decomposition of N iodide (Eice, Ph [3] 6, 766 , 
cf Schwarzenbach, B 8, 1231 , Fliicluger, B 8, 
619) — 10 Bromine and chlorine cause evolution 
of N and formation of HgBr* or HgOl^ (Schwarz- 
enbach, B 8, 1231) — 11 Decomposed by alco- 
holic iodides, e g EtI {v Sonnenschein, A 101, 
20) —12 For reacti n with amylic mercaptan 
V Wagner, J pr 53, 378 

Combinations — 1 Forms various compounds 
with NHg^Cl and (NJ^Hg20)01; obtained by 
adding NH,Aq or NH401Aq to solutions of 
HgOl^q containing KOH (Andr4, 0 B 108, 
1108, 1164) —2 Combines with HgOl, to form 
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KH^gOI HgOl, ; produced by slowly heating to 
0 840° m a retort (MiUon, A Gh [3] 18, 892) 

Merouri-ammomam bromide, (NH^g)Br 
(^Mercun hromarmde, or amido-mercunc bromide 
(Hg NHj Br) Dimer cun dicmmonium bromide 
(N^^Hgj BrJ ) A yellow powder, obtained by 
ppg HgBrjAq with excess of^NHjAq (c/ Mer- 
cun ammomum chloride^ supra) Insol water 
or alcohol, slowly changed by cold water, more 
quickly by hot water, to NHggBr (Pesci, O 19, 
609) E sol NHjAq Heated gives N, NH,, 
and HgBr , when very slowly heated to o 340° 
gives NHj, HgBtj NH^, and NHgjBr HgBr, 
(Mitscherlich, J pr 19, 455) 

Series (ii ) Dimercun ammonium com- 
ounds ^ NHgjX According to 'Pesci (O 19, 
09) many and probably all the dimercun am- 
monium salts, when digested with NH^Cl, NH4Br, 
or NH J solution, evolve NH^ in the proportion 
of 4NH3 for each NHgj group in the dimercuri- 
ammonium salt This reaction may be applied 
to estimate dimercun ammonium salts, by con- 
ducting the digestion m a closed vessel contain- 
ing a dish with a measured quantity of normal 
oxalic acid 

Dimercuri-ammonium hydroxide, NHg OH 
(Mercurammonium hydroxide) Prepared by 
saturating yellow HgO with NH3 under increased 
pressure, finely powdering, and again saturating 
with NH3, or by shaking HgO with alcohohc 
NH, for some hours and drying at ordinary 
temp in NHj gas , the product, which is 
NHgjOH HjO, IS then heated in dry NH, to 80°- 
85° The operation should bo conducted m the 
dark (Weyl, P 121, 601 , 131, 639) A brown 
powder , explodes when strongly neated , de- 
composed by water, with evolution of NH3, 
absorbs 00^ from air, evolving NH, at the same 
time , dissolves in warm HClAq or HNOjAq 
with formation of salts of Hg and NH4 

Heated to 100° in absence of air, gives d%~ 
mercuri ammonium oxide (NHg )30 A 
dark brown powder which explodes when heated, 
struck, or rubbed in a mortar , readily combines 
with water to form NHg, OH HjO , soluble m 
HClAq and HNOgAg, reacts with HCl gas to 
foim HgCl, and NH4CI This oxide is also 
formed by the action of liquid NH, on HgO 

The hydrate of dimercuri-am- 
montum hydroxide NHg^OHHjO, is a 
yellow powder, obtained as described above It 
appears to be isomeric with raerouroxy am- 
monium hydroxide (NH, Hg30)OH (p 211) 

Dimerouri - ammonium chloride, NHg, Cl 
[Mercurammonium chloride ) Obtamed by treat 
mg the hydroxide (v supra) with alcoholic solu- 
tion of HOI, also by treating the oxychloride 
formed by fusing together HgO and HgCl, in the 
ratio 3HgO HgCl„ with hquid NH,, and re- 
moving excess of NH, by warming in a stream 
of dry air at 150° Forms a yellow powder , do 
composed suddenly at 800° to HgOl, Hg, and N 
(Weyl, P 121, 601 , 131, 6?9). Not acted on by 
boiling water , decomposed by hot EOHAq with 
production of NH, and £[gO ; slowly dissolved 
by cold HClAq 

Forms a double compound with mer- 
curic chloride 2 NHg,Ol^Cl, (dimerct^n- 
Ofnmomi«m-mer<Hino oAfortde). A red cryataUiue 
solid, resembling HgO, produced by ?^iy ilQwly 

VoL. m 


heatmg mercun ammomum chloride, NH,Hg 01, 
in a retort until HgOl begins to sublime This 
compound reacts with hot HClAq to form NH4OI 
and HgCl, , it is said to be unchanged by cone 
HNOjAq, dilute H2S04Aq, H^O, or boiling alkah 
solutions (Mitscherhch, J pi 19, 453) Heated 
to 360° it separates into N, HgCl, and Hg 

Dimercun - ammonium bromide, NHg,3r 
{Mercurammonium bromide ) Obtained by ppg 
HgBrjAq by excess of NHgAq and digcstmg the 
pp (NBi,HgBr) with water, better, by adding 
^excess of NH4 carbonate to Hg6r,Aq, washing 
the pp of 4NHg,Br 6NH4Brwith NH4 carbonate, 
warming with KOHAq, and washing with cold 
water (Pesci, Q 19, 609) Also obtained, ac- 
cording to Pesci, by the action of dilute HBrAq 
on MiUon’s base (NH, Hg,0)OH A yellow 
powder, insol water, sol HClAq, insol HNO,Aq, 
decomposed by heat, without melting, yielding 
NH3 and a sublimate which contains Hg (Pesci, 
Ic) Digested for a short time with boiling 
NH4BrAq, and filtered, small crystals of 
NHg,Br 3NH4Br are obtamed This compound 
seems similar to fusible white precipitate ^ 
it 18 described on p 210 as mercun diam 
monium bromide The double compound 
4NHg,Br 5NH4Br is obtamed, m clear micro- 
scopic needles, by adding excess of NH* car 
bonate to HgBr,Aq (Pesci, I c ) 

Dimercun ammonium iodide, NHgJ, is ob 
tamed by the action of liquid NH, on the oxy 
iodide formed by fusing together HgO and 
Hgl, m the ratio 3HgO Hgl, (Weyl, P 121, 601 , 
131, 639) 

Dimercun ammonium selenate, 

(NHg2),Se04 2H,0 A white pp which darkens 
m light and is decomposed by heat; obtained by 
dissolving the basic selenate HgSeO* 2HgO in 
cone NHaAq, andppg by much water (Cameron 
a Davy, 5 44, 63) 

Senes (111 ) Mercun diammonium com 
pounds , NJIgHgX, 

Meroun-diammonium chlonde, N^H^Hg GV 
{Merew ammonium chloride Fusible white 
precx-pitate Ammonio mercuric chlonde^ 
HgCla 2NH, ) Rammelsberg {J pr [2] 38, 658) 
regards this salt as a double compound of di 
meicun ammonium chloride — NHgjCl — and 
NH4CI He formulates it as NHg^Cl 3NH4CI 
(v infra) 

When an alkali carbonate is added to 
HgOljAq containing NH4CI, a white pp is ob 
tamed , this pp was called in pharmacy mer- 
cunus precipitatus albus^ and for long was sup- 
posed to be the same as that formed by addmg 
NH,Aq to HgCl,Aq Wohler (P 26, 203) found 
that the pp formed by alkah carbonate, in 
presence of sal ammoniac, melted when heated, 
before volatilising, but that the pp formed by 
ammonia volatilised without melting The 
former pp was then oaXied. fusible white preoi^- 
tatCf to distinguish it from the latter to which 
the name infusible white precipitate was given 

The researches of Krug [Ar Ph 42, 1) have 
shown that pure mercun diammonium chlonde 
cannot be obtained by addition of alkali car 
bonate to HgC4Aq containing NH 4 OI at the ordi. 
nary temperature, the pp consists of a mix- 
ture ot mercun ammomum chlonde {infusible 
whvU precipitate^ NH,BCg 01) mewun-diam. 



210 


MKUOURAMMONIUM CX)MPOUNDS 


momum clilonde (fusible white precipitate, 
NgH^Hg Clj,) , the longer the pp remains m 
contact with the supernatant liquor, and the 
higher the temperature, the greater is the amount 
of fusible white precipitate foimed Krug found 
that almost pure NH^HgCl (infusible white pre- 
cipitate) was obtained by adding Na^COaAq to 
HgCl^Aq mixed with NH^Ol at 0°, and filtering 
at once (about 4NaiCOj SHgClj ONH^Cl) The 
first pp formed by the alkali carbonate therefore 
probably always consists mostly of mercuri am- 
monium chloride, NH^Hg Cl, but this is acted on 
by the NH^Cl present, and thus more or less 
NaH<,Hg CI2 IS produced , COj is also given off 
from the alkali carbonate used, and this COj, 
according to Krug’s experiments, seems to change 
some of the NHjHgCl to HgCl^aHgO (with 
simultaneous formation of NH4CI and NH^HCO,), 
which oxychloride then probably reacts with 
NH,C1 to produce N AHg Clj 

Preparation — HgCl^Aq is dropped into boil- 
ing NH^ClAq containing NHj, as long as the 
pp which forms is redissolved, and the liquid is 
allowed to cool The compound crystallises out 
in garnet red dodecahedra Melts at 0 300® 
with decomposition 

Properties and Reactions —Small red do- 
decahedra , also formed by ppn with Na^CO, 
as a white powder Gently heated^ gives off half 
its NH3, leaving HgCl^ NH3 (v infra) , melts at 
0 300®, evolving N and NH3 and yielding a 
sublimate which reacts with water to form 
NH4CI, HgOlj, and HgCl Boiling water 
reacts to form mercuroxy ammonium chloride, 
(NHj Hg,0)01, and NH^Cl Alkalis evolve NH, 
According to Ilammelsberg (J pr [2] 38, 658) 
three fourths of the N of mercun diammonium 
chloride is evolved by the action of hot alkali 
solution , hence B assigns to this compound 
the formula NHg^Gl SNH^Cl , but as the action 
of boiling water on N^H^Hg Olj is to produce 
(NH2Hg20)Cl and NH^Cl in the ratio 
HgP)Cl 3NH4CI, it 18 easy to account 
for the action of boiling alkali without suppos 
ing fusible white precipitate to be a double com- 
pound of NHgaCl with NH4CI Iodine reacts 
energetically , according to Fluckiger (B 8, lbl9) 
the reaction is expressed thus 6(N2H6Hg OIJ + 2lj 
« Nj + 6NH4CI + 4NH3 + 2HgGl3 + 2Hgl2 + 2Hg01 
Liquid ammonia dissolves NgHgEgClj, after 
prolonged action, and evaporation of the excess 
of NH„ a white crystalline mass remains which 
has the same composition as the original, ac- 
cording to Weyl (P 1, 647) 

Combination —The compound HgGlj NH, 
may be regarded as a compound of N CL 
with HgGl, [NjH^Hg Cl, HgCk = 2(HgGl2 NH,)] 
This compound is formed by heating HgGl, m 
dry NH„ or by distillmg HgO with NH^Cl , it 
melts when heated and distils without much 
change, it is decomposed by water, forming 
NH^HgOl and HgOl^NH^Ol (Kane, A Oh [2] 
72,216) 

Mercuri-diammoxuum bromide, NaHaHgBr, 
Small microscopic, rhombohedral, transparent 
crystals, obtained by adding excess of NH. 
carbonate to HgBr^Aq, boiling the pp of 
4NHgaBr 6NH4Br for a short time with NH4BrAq, 
filtering, and allowing to cool (Pesci, Q 19, 609) 
Also formed by treating dimercun ammomum 
bromide (NHg^r) with boiling NH4BrAq, by 


the action of NHjAq on solution HgBraNH4Br? 
also by addmg alcohoho NH3 to HgBr, dissolved 
in alcohol (P , Ic) Melts at 0 180° with 
evolution of NH, more strongly heated, yields 
two distinct sublimates Easily sol HClAq , 
H2S04Aq forms HgBr, , alkalis produce NHg^Br 
(P , Ic) Foi»ns a compound with HgBrg, 
VIZ NjHgHg Brj HgBr2( = IlgBr^ NH3) similar 
to the chloro compound already described (H 
Bose, P 20, 160) 

Mercuri-diammonium sulphate, 

NjHgHg SO4 H^O Lustrous, orthorhombic, 
crystals Obtained by afiding, little by little, 
yellow HgO to pure, saturated, cold (NH4)^S04Aq, 
each portion of HgO being allowed to dissolve 
before another portion is added, the liquid being 
kept cold , addition of HgO is continued till the 
liquid begins to grow turbid, the clear liquid is 
decanted and allowed to evaporate in the air or 
in vacuo This compound is decomposed by the 
smallest quantity of water with production of a 
compound of mercuroxy ammonium sulphate 
and mercuri ammonium sulphate, 

3(NH, Hg,0),SO. (NH,Hg),SO. , 
boiling water removes more H2SO4, finally form 
ing (NH^ Hg30)2S04 (v Mercuroxy anunonium 
sidphate, p 211 , cf Millon, A Gh [3] 18, 410 , 
Schmieder, J pr 76, 147) It is e sol m 
(NH4)2S04Aq, NH4ClAq, HGlAq, dilute H2S04Aq, 
and HNO,Aq , insol cone HNOjAq Boiled 
with cono H2SO4 it gives (NH4)2S04and HgS04 , 
decomposed by KOHAq, forming a basic com- 
pound, with boiling cone KOHAq, NH, is 
evolved and HgO formed Heated to 116® water 
IS evolved, and at a higher temperature complete 
decomposition results 

Mercuri-diammontum iodide 
N2H3Hgl2, Mercuri diammonium fluor 
ide N^jHgF^, and the double compound 
N^H^Hg Ij Hgl2, have been described (v H Bose, 
P 20, 160, Nessler, 0 C 1856 630, Fmkener, 
P 110,147, Bammelsberg, P 48,170, Gaillot 
a Oarnol, J,Ph 9, 381) 

Series (iv ) Dimercun diammonium com- 
pounds , N^4Hg2X2 

Bimerouri-diammonium sulphate, 

N2H4Hg2 SO4 JL,0 ( = SO, 2HgO 2NH,) Obtained, 
according to Millon (A Ch [d] 18, 410), by 
saturating 70 0 c cold cone NH^Aq with HgS04, 
allowing to stand in an atmosphere of NH, over 
CaO for some months, powdering the crystals 
which separate, and drying over C^O 

S e r 1 e s (y ) Tnmercun diammonvum com 
pounds, NgH^gaX, 

Tnmerouri diammonium sulphate, 

NjHaHg, SO4 2H2O ( = SO, 8HgO 2NH,) Pre 
pared similarly to preceding salt, but using 90 0 0 
NH,Aq(MiUon,2c) 

Class in Mbbouboxy ammonium compounds 
(NH2Hg20)X. 

The name mercuroxy- is here given to the 
group HgjO, which s supposed to act as a dyad 
radicle m these compounds The salts of this 
senes may be regarded as hydrated tetramerewn- 
diammoiwum compounds , thus the carbonate 
(NHrHg20)|00|may bo written N2Hg4 CO, 2H3O, 
and the ohloriae (NH, Hg20)Cl may bo written 
N,Hg4 Gl, 2H,0 Some of the salts of this senes 
mVy ftlso bf regarded as hydrated dwmmri^ 
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ammonium comj^nds , thus the chloride 
(NHa Hg30)01 loses water at 200°, and is there 
lore regarded by Rammelsberg as NKg^Cl HjjO 

Merouroxy-ammoniam hydroxide, 

(NHj Hg30)0H {Millon^a base ) This is the 
final product of the reaction of NH,Aq on HgO , 
the hydroxide contains H^O Millon gave the 
formula NH^ Hg^O OH H^O , Gerresheim, the 
formula 2(NH2 Hg,0 OH) H.O (A 195, 373) , and 
Rammelsberg, more recently {J pr [2] 38, 668), 
assigns the composition 3(NHa HgjO OH) 2Hp 
The empirical formula for the base is 
2HgO NH,a;HjO 

Preparation — Yellow HgO is agitated with 
NHjAq, quite free from carbonate, so long as 
any change occurs , if red HgO is used the 
change is not completed for some days The 
yellow brown product is washed with cold water, 
crystallised from hot water, and dried (Millon, 
A Ch [3J 18, 39^ 

Properties — Yellow, microscopic crystals, 
probably rhombic Appears to be isomeric with 
hydrated dimercuri ammonium hydroxide 
NHg^H Hp (p 209) Insol alcohol or ether, 
somewhat sol water S 007 at 17°, OG at 80° 
Acts as a very strong base, decomposes NH, 
salts energetically with evolution of NHj, and 
rapidly combines with COj when exposed to air 
Several salts may be obtained by dissolving the 
base in excess of acetic acid, and ppg by alkali 
permanganate, chromate, &c Over H^bO^ loses 
Hp and becomes brown , heated to 130° further 
loses ^Hp, leaving niercuroxy ammonium 
oxide (NHa HgP)P 

Reactions — 1 The hydrated base is very 
slowly decomposed by boding alkali solution , 
the dehydrated base is only decomposed by 
molten alkali — 2 Decomposes ammonium salts 
rapidly, with evolution of NHj —3 Combines so 
rapidly with carbon dioxide that it is almost 
impossible to obtain the base quite free from 
carbonate — 4 With acids forms salts 
(NH,HgP)X (X= NO,, iSO„&o)(v Rammels 
berg, J pr [2] 38, 668) —5 Decomposed by 
heat with more or less explosion (Millon, Ic ycf 
Hirzel, J 1852 419 , 1863 381) —6 Many salts, 
e g sulphates and chlorides, are decomposed by 
shaking with Millon’s base, with complete re 


Mercuroxy - ammonium chloride combines 
with NH^HgCl and NHgpi to form various 
double compounds, 

3(NH,HgP)Cl NH^HgCl 
and (NH HgP)Cl NHg Cl , 
these compounds were obtained by Andr6 by 
ppg HgCl^q with NH^Aq, some of them re- 
quiring the presence of KOH for their produc- 
tion (O B 108, 233, 290, 1108, 1164) 

Mercuroxy ammonium iodide, (NH^ HgP)I. 
{Hydrated teiramercurammonium iodide 
N2Hg, 2H2O Hydrated dimercuri ammonium 
iodide NHgjJ Hp ) This compound is formed 
by adding NHjAq to Nessler*s reagent (alkaline 
solution of Hglj in KIAq) , the composition of 
the pp thus produced is often represented as 
HgNHjI + HgO, or as HgNHgl + HO The 
compound is best prepared by dissolving 
HgI^2KI in KOHAq, adding NH,Aq, washing 
thoroughly with cold water, and drying at 1C0° 
(2K,HgI,Aq + 3KOHAq + NH,Aq 
= (NH^ HgP)1 4- 7KrAq i 2H O , 

V Rammelsberg, P 48, 170) (NH HgP)I is 
also formed by heating 3HgO Hgl^ to 180° in 
NH, (Rammelsberg) , and by boiling Hglj with 
excess of cono NHgAq 

Mercuroxy ammonium iodide is a brown 
powder with a puiple red tint Begins to give 
off water at 128° , heated more highly, out of 
contact with air, it melts to a daik brown liquid, 

I and then decomposes violently, giving H O, 
j Hg, Hgl., NH, and N Sol warm KIAq, with 
formation of K Hgl^ and KOI! and e^olutlon of 
NH, Sol waim HCl\(i, Hgl, and HgICl are 
deposited on cooling (Rimmclsbcig) Decom 
posed by hot BaSAq, ^^lth evolution of all N as 
NH, Heated in HCl gas, gi\es a sublimate of 
HgCl^, NHpi, NH J, and (NH,) Hgl, 

Mercuroxy ammonium nitrates SG\era] 
nitrates, and some double nitrates, of the mer 
curoxy ammonium compounds seem to exist 
The salt often called S>oub(. imn’s ammo 
niacal salt is piobably the normal nitrate 
(NH,HgO)NO, (Soubeiran, J Ph 12, 465) 
This compound is obt lined by ppg dilute 
Hg(NOj)2Aq, containing only a little free acid, 

I with very dilute NH^Aq, boiling with water till 
the pp becomes compact and curdy, washing. 


moval of the acid of the salt used (v Gerres 
heim, A 195, 373) — 7 Heated with ethylic 
iodide to 100° yields crystals of 2NEt4l 3HgB , 
ethyho bromide reacts similarly — 8 A thio 
carbonate of the base is obtained by heating 
with carbon disulphide (Gerresheim, lo) 
Mercuroxy ammonium chloride, 

(NBfa HgjO)01 {Hydrated tetramercurammo^ 
mum chlortds N2Hg^01g2Hp Hydrated di- 
merewn ammomum chloride NHgpi Hp ) This 
compound is formed by the reaction of boiling 
water with either fusible white pp NjH-Hg 01,, 
or infusible white pp NHjHg 01 It is also pro- 
duced by passing dry NH, over the oxychloride 
8HgO HgOlj, at 160° (tJllgren, P 42, 396) A 
heavy, yellow powder , v s' sol water , e sol 
HOlAq and HNO,Aq (Kane, P 42, 367) Decom- 
posed by heat, givmg NH„ N, !^0, HgCl, and 
Hg Decomposed by excess of solutions of KOI, 
NaOl, and El, with evolution of NH3 Loses 
water at 200°, and is therefore regarded by 
Bammelfiberg aa NHgpidap (J. pr. [3] 


and drying 

The loose liocculent pp produced by adding 
very dilute NHjAq to dilute Hg(N03)^q, 
sometimes known as Mitschcrlich' s ammo 
niacal salt, ib probably a double compound 
of mercuroxy ammonium nitrate 

and mercuri ammonium nitrate, 

(NH3 HgP)N03 (NH Hg)NO, HP 

Other compounds are obtained by boilmg 
Mitscherlich’s salt with excess of NHjAq with 
addition of NH^NOgAq, and by dissolving Sou- 
beiran’s salt m hot cone NH4N03Aq , the salts 
thus formed are piobably double compounds 
of mercuroxy ammonium nitrate and 
ammonium nitrate, hoi their exaot compo- 
sition and constitution are not yet decided {v 
Mitsoherhch, P 9, 387 , 16, 41 , Millon, A Ch, 
[3] 18, 392, Kane, A Ch [2] 72, 216, Nessler, 
jr 1866 409) 

Merouroxy-ammonium sulphate, 

(NH* Hga 0 ) 2 S 04 {Hydrated tetramercuram^ 
moMum sulphate, N*Hg 4 SO 4 2H!*0« Hydrated 
dsm§mifi<i>mmonvim sulphate^ 

»3 
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(NHgJ,S04 2H,0 Ammomacal turpethum) 
Obtained by saturating oono NHgAq witn HgS04, 
and allowing to evaporate m air, or over K,S04, 
also by digesting the basic sulphate HgS04 HgO 
{rmneral turpethum) with NHjAq, also by di- 
gesting HgO with hot (NH4)^S04Aq (Millon, 
A Ch [3] 18, 392, UUgren.P 42,895, Hirzel, 
J 1852 419 , 1853 381) Sohmieder (J pr 75, 
147J obtained the salt by repeatedly treating mer- 
ouri-diammoniura sulphate, NjHgHg SO. H O 
{v p 210), with boiling water, till the filtraie 
was free from sulphates Forms a heavy yellow 
white powder , si sol water , easily sol HClAq 
or HNOjAq Decomposed by heat to HjjO, N, 
NHj, and Hg2S04 Treated with KOHAq, gives 
NH, and a basio salt (NH, HgP)2S04 HgO 
(perhaps NHg Hg^O NHj HgjO SO4) , and on 
further treatment with KOHAq yields NH„ 
HgO, and E2SO4 

Besides the mercuroxy ammonium salts de 
scribed above, the following have been pre 
pared — 

Mercuroxy ammonium bromate 
(NHj Hg20)Br0, (Rammelsberg, P 55, 82) 

Mercuroxy ammonium carbonate 
(NHj Hga0),C03 (Millon, A Ch [3] 18, 392, 
Hirzel, / 1852 419, 1853 381) 

Mercuroxy ammonium chromate 
Hj Hga0)2Cr04 , and a double baste salt 
Hj Hg20)jCr04 3HgCr04 HgO (Hirzel, I c ) 

Acid mercuroxy ammonium fluoride 
(NH2Hg20)F HF (Fmkener, P 110, 632) 

Mercuroxy ammonium • ammonium 
lodate (NH2.HgjO)IO, 2NH4IO2 (Millon, A Ch 
[8] 18, 410) 

Mercuroxy ammonium - mercuric 
phosphate (NH^ HgjO) Hg PO4 (Hirzel,/ 1852 
419, 1853 381) 

Mercuroxy - ammonium - mercuric 
sulphite (NHj Hg20)2S0, HgSO, (Hirzel, I c ) 
M M P M 

M£B>CTTB>IALIN£ The volatile base ob 
tamed by distilling the seeds of Mercunalis 
annua or M perennis with lime and water, and 
formerly called ‘ mercunahne,’ is identical with 
methylamine (E Schmidt, B 10, 2226 , A 193, 
73 , cf Reichardt, / j>r 104, 301) 

MEBCBBY (Quicksilver ) Hg At w 
199 8 Mol w 199 8 [- 88 5°] (Regnault, 

Acad 26, 625) [- 38 85°] (Mallet, P M [6] 

4, 146) (367 25° at 760 mm ) (Regnault, I c , 

for table of B P of Hg at pressures from 123 to 
798 mm v Ramsay a Young, C J 47, 656) 
S G g 18 5958 to 13 696 (Regnault) , ^ 13 646 
(Volkmann, W 13, 209 , a very full table of S G 
and volume of Hg from 0° to 360° is given) 
8 G solid Hg, = 14 1932 (MaUet, P M 
[6] 4, 146) V D 99 3 at 440° to 1565° (V 
Meyer, B 12, 1426) S H 03312 from 20° to 
50°, 03278 from 26° to 142° (Winkelmann, P 
169, 162, V also Pettersson, B 12, 1718) 

276° to 356° « 1 666 (Kundt a Wirburg, 

P. 167, 863 , experimentally determined) 0 E 
00018163 from 0° to 100° (Regnault, Acad 21, 
271, V also Wallner, P 163, 440) TO 
(AgailOO) 6 8 (Calvert a Johnson, P M [4] 16, 
881, cf Weber, W 10, 490) EG 0 196 
(OnaelOO) For ol^qtncal resistance of Hg v 


Kohlrausch, W 86, 700 , (cf Giunmaoh, W 37, 
608) For table of vapour pressures of Hg from 
135° to 620° V Ramsay a Young, G / 49, 37 
Heat required to change 200 grin Hg at 358° 
to gas = 12,400 gram calories , heat required to 
melt 200 grm solid Hg = 664 (Person, A Ch 
[3] 24, 267 , ibid 21, 295) Chief lines in emis- 
sion spectrum 6161, 6460 5, 4358 (Thal6n, 1868 , 
for table of lines of high refrangibihty v Hartley 
a Adeney, T 1884 436) S V S 0 14 Crystal 
hses in regular octahedra 

Occurrence —Small quantities of Hg are 
found as globules dissemiiiated through ores of 
Hg, or in the rooks in which these ores occur 
The chief ore of Hg is cinnabar^ HgS, found m 
limited quantities m Illyria, Spain, Bohemia, 
Peru, China, California, the Ural, and one or 
two other locahties An amalgam of Hg and 
Ag IS sometimes found native , iodide, chloride, 
j and minute quantities of selenide, of Ilg are also 
I known to occur 

I Preparation — 1 By distilhng cinnabar in a 
regulated supply of air, condensing the Hg in a 
i suitable apparatus, and allowing the SO, to 
escape — 2 By heating cinnabar with hme , CaS 
and CaSO^ are formed, and the Hg distils and is 
condensed — 8 By heating cinnabar with iron 
(smithy scales), Hg, FeS, and SO^ are produced, 
the Hg IS condensed in long chambers, or by 
downward distillation in a trough filled with 
water 

To punfy Hg from dust, <fec , it may be 
filtered through a paper cone having a mmute 
hole at the apex, or pressed through leather 
Traces of metals m solution may be removed by 
leaving the Hg in contact with cold cone H,SO^ 
for some weeks, with frequent agitation, and 
then digesting with very dilute HNO,Aq, or with 
HgNOsAq (Branchi, B P 6, 77 , Wittstem, B 
P 65, 362) Karsten and Ulex (A 60, 210) re 
commend to rub the Hg in a basin for ten 
minutes, with 1 60th of its weight of FeClgAq, 
S G 1 48 diluted with an equal weight of water, 
to pour off the liquid, which contains the foreign 
metals and some HgCl*, to wash with water, and 
then to dry the Hg by heatmg it L Meyer (B 
12, 437) has described a convenient apparatus 
for purifying Hg by bringing a fine stream of it 
into contact with FeClsAq Bruhl (B 12, 204) 
shakes Hg with an equal volume of chromate 
solution, made by dissolving 6 grams K^Cr^O, 
in 1 litre water, and adding a few 0 0 of Hj,S04 , 
the shaking is continued until the red HgCrO^ 
at first produced has disappeared, and the liquid 
IS coloured green by Or/SOJ, , the fine greyish 
powder which is formed, and which consists of 
oxides of foreign metals, is washed away by a 
rapid stream of water The process is repeated, 
and the Hg is then shaken with pure water 
until no more greyish powder is formed About 
half pc of Hg IS lost Crafts (Bl [2] 49, 866) 
removes Pb, Zn, Sn, and most other metallic 
impurities from Hg by placing the Hg in a 
slightly inchned gl-ws tube, and aspirating a 
gentle current of air through the apparatus for 
about forty eight hours. The oxides of the 
foreign metals collect at the top Ag cannot be 
be removed by this method 

Pure Hg may be obtamed by distillmg equal 
parts of cinnabar and burnt lime or Fe filings. 
Also by boiling pure HgOl^Aq with pore Foi 
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Also by heating HgO in a retort, and digesting 
the residual Hg, which contains a little HgO, 
With dilute HNO,Aq or HjSO* Millon {B J 
27, 110) prepares HgO (from which to make 
Hg) by shaking Hg for some time with dilute 
HNOjAq to remove foreign metals, washing, dis- 
solving in such a quantity of HNO,Aq that 
1 10th of the Hg remains undis^olved, evapora- 
ting to dryness, and heating 

After purifying Hg by or^s of the foregoing 
methods it is advisable to distil it A very con 
venient apparatus for distilling Hg under re- 
duced pressure is dee^ribed by Wright {Am S 
[d] 22, 479 , V also Weber, Carl Rep 16, 62 , 
Weinhold, Carl Rep 16, 1) 

Properties — A very lustrous metal, white, 
with the slightest tinge of blue ‘Exists as a 
very mobile liquid at oidinary temperatures, and 
does not solidify above - 38 5° Hg boils at c 
360°, but it IS very easy volatilised , even at 
- 13° sufficient Hg is vaporised to produce a 
daguerreotype by twenty four hours’ exposure 
(llegnault, C R 73, 14()2) According to Merget 
(0 R 73, 1386) solid llg at -44° is very slowly 
vaporised Solid Hg is a tm-white, ductile 
mass of octahedral and needle shaped crystals 
It may be cut with n knife Hg is a very co 
herent liquid By trituration with sugar, grease, 
sulphur, chalk, Ac , or by agitation with ether, 
turpentine, and some other liquids, Hg ap 
peais as a grey powder, which consists of 
/iiiniite globules of Hg separated by the foreign 
nutter picscnt {extinction or deadening of met 
enry) Finely divided Hg is also obtained by 
nil King about equal parts of SnOlj, dissolved 
in HClAq, and IlgClj dissolved in hot water 
(SnCl^Aq + ngCl^Aq = SnCl^Aq + Hg) In this 
state of fine dnision, Hg is slowly oxidised by 
contact with air Pure Hg adheres very slightly 
to glass When foreign metals are present the 
Ilg leaves a blackish film on glass A globule 
of pure Hg should roll down a slightly inclined 
surface uithout losing its round form, and with 
out leaving any streak behind it When shaken 
in a bottle with dry air it should not form any 
black powder 

Pure Hg 13 not oxidised by exposure to air at 
ordinary temperatures , when heated to near its 
B P , HgO IS slowly formed [Berthelot {C R 
91, 871) asserts that pure Hg is very slightly 
oxidised in air] Hg obtained in a state of fine 
division by trituration, e g with chalk, is slowly 
oxidised at the ordinary temperature Ozone 
oxidises Hg at ordinary temperatures (Volta, G 
9, 621 , cf Reactions^ No 2) Hg combines 
directly with O, S, and the halogens , it alloys 
with most of the metals, in some oases forming 
definite compounds {v Mercury y amalgams of) 
Hg reacts with hot cone H^SO. to produce 
HgS04 and SO, , with HNO^Aq it produces HgNO,, 
Hg(NO.)„ or a basio nitrate, according to the 
temperature and the quantity of acid HOlAq 
does not react with Hg 

The atomic weight of Hg has been deter 
mined (1) by analysing HgCr (SefstrSm, 8 22, 
828 , Turner, A 13, 18 , Erdmann a Marohand, 
J nr 31, 895) , (2) by determimng 01 m HgOl 
and HgClj (Turner, Ic , Svanberg, J vr 46, 
468 , Millon, A Oh [8] 18, 846) , (8) by esti- 
mating Hg m HgS (Erdmann a Marchand, 
pr 81| 400) , (4) by determining S H of Hg. 


Hg is distinctly a metallic element It forma 
salts by replacing the H of most acids These 
salts belong to two series, HgX and HgX,, where 
X a NO,, G10„ 4SO4, }P04, (fee Both senes are 
well representea by defimte and stable salts 
HgO dissolves in molten EOH, and crystals of 
KjO HgO are obtained on cooling The com 
pound Na,0 HgO is said also to exist HgS dis- 
solves m NaHSAq and cone KHSAq The com 
pound KjS HgS 6H,0 has been isolated The 
existence of these compounds shows that HgO 
and HgS are slightly acidic towards E,0 and 
FJFIS 

The molecular weight of Hg has been directly 
determined , the molecule is monatomic The 
atom of Hg is divalent in the gaseous molecules 
HgGl„ HgBr^, and Hgl, The molecular formula 
of calomel is probably HgCl , if this is so, the 
atom of Hg is monovalent in this molecule 

Hg is related to Mg and Zn, and more dis 
tantly to Be, Ca, Sr, and Ba (u Magnesium 
GROUP OF Elements, p 166 , and cf Classifica- 
tion, vol 11 pp 204, 207) 

Reactions — 1 Heated in avr or oxygen^ to 
near its B P , Hg slowly forms HgO — 2 Ozone 
produces some Hg^O at ordinary temperatures , 
perfectly dry ozone does not react with dry Hg 
(Shen stone a Cundall, 0/61, 619) — 3 Hg is 
oxidised by agitation with solution of potassium 
permanganate , HgjO is formed if the solution 
IS cold, and HgO if hot (Kirchmann, Ar Ph [2] 
160, 203) — 4 Hg does not react with hydro 
chloric acid —6 Sulphuric acidy when hot and 
cone , forms HgSO*, or Hg,S04 if there be an 
excess of Hg and the acid is not very hot, and 
SO, , dilute HjS04Aq scarcely acts on Hg — 6 
Nitnc ocirf, cold and dilute, forms HgNO, , with 
hot HNO,Aq and excess of Hg, basic mercurous 
nitrates, JcHg^O yN^Oj, are formed, excess of hot 
HNOjAq produces Hg(NOs)2 — 7 Warm cone 
hydrohromic and hydrxodic acids produce HgBr, 
and Hgl„ respectively {cf Berthelot, A Ch [6] 
16, 433) — 8 Hydrogen sulphide^ or alkaline 
poly sulphides y produce HgS —9 With nitrogen 
tetroxi^y forms HgNO,and NO (Bamsay, B 18, 
8164) 

Combinations — 1 Hg combines with the 
halogens ytoxmm^ HgX orHgX, according to the 
relative quantities of the reacting bodies — 2 
With oxygen^ Hg forms Hg,0 and HgO — 3 
With sulphur ana selenion, HgS and HgSe are 
produced — 4 Hg probably combines with phos- 
phorusy but no definite compound has been iso 
lated with certainty 

Detection and Estimation — Solid Hg com 
pounds are decomposed by drying, mixing well 
with dry Na2CO„ and heating strongly m a small 
tube closed at one end , Hg is volatihsed, and 
condenses on the cold part of the tube in mmute 
globules Mercurous salts m solution give a 
white pp (HgCl) with HClAq, or a soluble 
chloride, this pp is blackened by NH,Aq with 
formation of NBySg^Cl Mercurous salts are 
oxidised to mercunc salts by boiling with 
HNO,A(> Mercunc salts are not ppd by HClAq 
H^SAq, or a soluble sulphide, ppts black HgS , 
addition of a small quantity of the reagent causes 
the formation of a compound of HgS with the 
onginal salt present , this pp is white, yellow, 
or brown, aeoordmg to the quantity of reagent 
nsed. 
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Hg 18 Bometimes estimated by heating its 
dry compounds with powdered CaO, condensing 
the Hg under water, transferring to a weighed 
crucible, drying by blotting paper and then over 
H 2 SO 4 , the metal is sometimes ppd by SnClj 
or HjPOaAq at c 60^, dried, and weighed Hg 
is also estimated as HgOl, by adding HGlAq, 
then nearly neutralising with KOHAq, adding 
K or Na formate, digesting for some days at 
60®-70° (Hg IS ppd at boiling temperature), 
collecting the HgCl on a weighed filter, washing, 
drying at a low temperature and weighing Hg 
IS also detei mined as HgS, by ppn from HgCljAn 
by H^S, and collection on a weighed filter If 
the pp IS formed from solutions containing 
HNOjAq or FeCl^Aq &c , free S is ppd with the 
HgS , the pp may then be heated with CaO and 
the Hg collected, or heated in Cl, the HgCl^ 
passed into water, and Hg ppd by SnClg Hg 
may also be determined by depositing it by 
electrolysis on a weighed Pt dish A meicurous 
salt, in presence of mercuric, may be estimated 
by ppg by HClAq, fiom a cold very dilute solu 
tion, not more than a very small quantity of 
HNOj being present 

There aie several methods for the volumetric 
determination of Hg , that described by Hannay, 
which 18 based on the fact that the tuibidity 
produced m mercuric salt solutions by a few 
drops of NH,Aqis removed by a definite quantity 
of KCNAq, 18 said to give satisfactory results 
(For details of the methods v Manuals of 
Analysts ) 

Mercury, alloys of, v next line 

Mercury, amalgams of The alloys of Hg are 
usually called amalgams , the word is supposed 
to be an alchemist’s anagram of fxdKayixa^a, soft 
mass Amalgams are known of most of those 
metals which have been fairly well studied 
Amalgams are formed by mixing the other metal 
with ikg, by ppg the other metal on Hg (or Hg 
on the other metal), and by placing the other 
metal in contact with Hg and a dilute acid 
Many amalgams are definite compounds, others 
seem to be merely solutions of metals in Hg, and 
others are probably solutions of definite com 
pounds in excess of Hg Amalgams of Bi, Pb, 
Sn, and Zn, for instance, retain Ilg at 360° (B P 
of Hg), but not at 410° Crystalline amalgams 
of K and Na, K^Hg and NagHg, are obtained by 
heating solutions of K and Na in Hg to 440° 

The best known amalgams are those of Al, 
Ba, Bi, Cd, Cs, Ca, Cr, Co, Cu, Au, Fe, Pb, Mg, 
Mn, Ni, Os, Pd, Pt, K, Ag, Na, Sr, Tl, Sn, and 
Zn For brief accounts of these amalgams, 
with the exception of those of Cu which are 
described below, v the various metals, Aluminium, 
Barium, <&c , the articles, Amalgams, vol 1 p 
149, and Allots, vol 1 p 132, should be con- 
sulted An interesting paper on Amalgams^ by 
Dudley, will be found in Proc Amer Ass for 
Advancement of Science^ 1890 146 

Copper amaloams (should have been described 
under Copper, alloys op, vol 11 p 264) Amal 
gams of Cu are formed by placing Cu, foil m 
HgNOjAq, by triturating 3 parts Hg with a mix- 
ture of 1 part very finely divided Cu and a few 
drops of HgNOjAq, by triturating Hg with NaCl 
and verdigris, by making Hg the negative elec 
trode during electrolysis of 0 uS 04 Aq, by im- 
mersing Na-amalgam, or Zn amalgam, in 


CuS 04 Aq, and in some other ways By dissolf* 
ing Cu in Hg, and removing excess of Hg by 
pressure, Joule obtained an amalgam having 
the composition CuHg {Chem Gazette^ 1850 
839) By heating amalgams rich in Hg, 
De Souza obtained Cu,gHg at 0 410°, and 
Cu, 4 Hg at 0 860° {B 9, 1050) By ppg Cu 
from CuS 04 Aq by Fe, washing well, moistening 
with HgNOjAq, and rubbing with Hg, amalgams 
are obtained which harden after a time The 
amalgam with from 25 to 83 p c Cu, may be 
obtained soft and plastic by heating nearly to 
360°, and kneading for s^me time in a warm 
moitir, this amalgam slowly hardens without 
either contracting or expanding , it is used for 
stopping teeth {v Von Gersheim, A 70, 344) 
Mercury, ammonio compounds of ; v Mer 

CUKAMMONIUM COMPOUNDS, p 206 

Mercury, antimonates of, v vol i pp 286-6 
Mercury, antimonide of A substance of the 
nature of an amalgam is formed by triturating 
together Sb and Hg , little is known of its com- 
position and properties , it is very easily decom- 
posed 

Mercury, arsenates of , v vol i p 309 
Mercury, arsenide of Bergmann obtained 
what he thought was a compound of 1 pt As 
with 5 pts Hg by heating Hg and As together 
Mercury, arsenites of , u vol i p 306 
Mercury, bromides of Two bromides of Hg 
aie known, IlgBr and HgBi ^ Mercuric bromide 
has been vaporised , its mol w 18 359 3 = HgBr 4 
Mercurous bromide has also been vaporised , the 
results indicate the mol w 279 56 = HgBr , but 
it is not certain whether partial dissociation into 
HgBr^ and Hg occuired during vaporisation (u 
tnfra , also Mercurous chhrrtde^ p 215) Both 
HgBr and HgBrj foim double compounds with 
the bromides of metals more positive than Hg 
Mercurous bromide HgBr {Mercury proto 
or mono bromide ) Mol w 279 55 (?) H F 
[Hg,Br] = 26,476 (Thomsen,^ P C 2,21) 
Preparation — 1 By subliming an intimate 
mixture of 80 pts Br and 200 pts Hg -2 By 
adding KBrAq to HgNOgAq — 3 By heating 
saturated HgNO,Aq, as free as possible from 
HgO and slightly acidified with HNO,Aq, with 
Br, decanting, and allowing to cool in the dark 
(Stroman, B 20, 2818) — 4 By adding alcoholic 
solution of Br to cold cone HgNOjAq (Stroman, 
Ic) 

Properties and Reactions - As prepared by 
method 3 (supra), forms small, white, nacreous, 
tetragonal, scales, prepared by method 2 , 
appears as yellow, crystalline, spangles (Stro 
man, Ic) HQ 7 407 (Karsten, S 65, 394) 
Sublimes at 340°-360° Melts c 406° (?) (Car 
nelley, C J 83, 277) V D 146 3 according to 
Mitscherlioh (P 29, 193) Tasteless and odour 
less Insol m water Hot cone H 3 SO 4 dis 
solves HgBr with evolution of SO*, dissolves 
slowly in hot HNOyAq S G 1 42 , decomposed 
by hot HClAq dil or cone , decomposed by 
NHjAq or KOHAq, forming NH 4 Br or KBr, and 
leaving a black residue which contains Hg 
(Stroman, Ic) Slowly decomposed by boiling 
KBrAq, giving HgBr, and Hg Soluble m soma 
NH 4 salt solutions 

Combinations —Two compounds with stron- 
tium chloride are desonbed by Ldwig (P 14, 485) 
By dissolymg HgBr m boiling SrBr|Aq, allowing 
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to cool, ponnng off from separated HgBr, 
and evaporating, crystals of 6HgBr SrBr^ 
separate , by dissolving these crystals in water, 
filtering from HgBr which separates, and 
evaporating, a very soluble crystalline compound 
2HgBr SrBr, is obtamed 

Mercuric bromidb HgBr, (^bromide of 
Mercury) Mol w 869 3 HP [Hg,Bi^] 
» 41,880 (Thomsen, Z P C 2,21) 

Preparation — 1 By dissolving HgO m 
IIBrAq, and crystallising — 2 By brmging Hg 
into slight excess of Br, warming to remove un- 
combined Br, and suMimmg —3 By heating an 
intimate mixture of HgS04 with rather more 
than its own weight of KBr , the HgBr, which 
sublimes is said to contain HgBr — 4 By adding 
KBrAq to Hg(N0s)2Aq, evaporatngas long as 
IlgBrj crystallises out, and crystalhsing from 
alcohol — 6 By agitating Hg with water, addmg 
Br as long as its colour is removed, boiling, 
filtering, allowing to crystaUise, and drying at 
c 160° — 6 By adding excess of Br to a slightly 
acid solution (SGI 197) of Hg(NO,), , BLBrOAq 
IS formed in the reaction (Sievers, B 21, 647) 
Properties —White rhombic pnsms, isomor 
phouswith HgClj , abc^ 6817 1 9975 (Hjord 
thal, Z K % 302) SG 6 9202 (Karsten, S 
(.■>, ^Oi), 5 7298 at 16°, 6 7461 at 18° (Clarke’s 
Specific (hdiity Tables^ new ed 32) V D 176 6, 
Mitsclnrhch [P 29,193) Melts at 244° (Car 
n< Hey a Williams, G J 37, 127) Can be sub 
limed unchanged S 1 06 at 9°, 20-25 at 100° 
(Lassaigne) Very sol m alcohol and ether 
IlgBr^jAq reddens litmus 

litaclions — 1 Heated with phospfwrust 
arsenic or antimony ^ forms bromide of P, As, or 
Sb - 2 Decomposed, yielding HgBr, hy sunlight^ 
or contact with copper or mercury^ or by mixing 
with cupious 6? omicZe dissolved in HBrAq — 3 
HgBr \q ^\lth ammonia gives a white pp of 
llgBiMl, (Mitscherhch, J pr 19, 466) -4 
With sodium hippochlorite, HgBr Aq gives oxy 
chlorides a:HgO T/HgCl^ (RamracKberg) — 5 
With hypochlorous aevd^ HgCl^ and Hg(Br05), 
are formed (Balard) — 6 Decomposed by nitric 
or sulphuiic acidy giving off Br — 7 Oxy- 
bromides, a;HgO ?/HgBr^, are obtained by boil 
mg HgBr Aq with meicuric oxide — 8 Mixed 
with mercuric iodide and crystallised from ether 
or acetone, HglBr is obtained , this compound 
13 also formed by the action of an alkyl iodide, 
e g I'itI, on HgBrj dissolved in acetone (Oppen 
hciin, B 2, 671) (v Mercury, todobromide of, 

p 221) 

Combinations — 1 "With hydrobromteaetd io 
form hromomercunc acid HHgBr, (v infra) — 
2 Combines with many bromides of more posi- 
tive metals than Hg, to form salts regarded 
by Von Bonsdorff as biomomercurates (P 19, 
339) These salts are obtamed by evaporating 
solutions of the component bromides , the more 
important are HgEr^KBr and HgBr,2KBr, 
HgBr^ MgBr, and 2HgBr2 MgBr^ , HgBr2.SrBr, 
and 2HgBr2 SrBr, (Lbwig, P 14, 486) Salts 
containing NaBr, CaBr^, BaBr,, and ZnBr, were 
also obtained by Von Bonsdorff (lx ) Bromo^ 
mercuric acid, HHgBr,, was obtained by 
Neumann (M 10, 236), m long transparent 
needles, by slightly warmmg excess of HgBr. 
with HBrAq, filtering through asbestos, ana 
ooolmg to between 0° and - 4^. Thia aold la 


readily decomposed by moisture or heat Solu- 
tion of HgBr, m HBrAq reacts with alkalis to 
give HgBr2 2MX (M = alkali metal), the heat 
produced is c 27,200 for 2MOH , the solution 
of HgBr, m HBrAq probably contains the acid 
H2HgBr4 —3 With mercuric cyanide and potas- 
sium cyamide, forms lustrous tablets of 
HgBr, HgCy, 2KCy 4H2O (Geuther, A 29, 326) 
With mercuric cyanide arid zinc cyanide, forms 
transparent prisms of HgBrj HgCy, ZnCy* SHjO 
(Varet, G R 109, 809) — 4 Heated with mer 
curie sulphide, forms HgBrj 2HgS (Schneider, P 
415, 167) , this salt is also obtained by boiling 
HgBrjAq with freshly ppd HgS (H Rose, P 13, 
69) (v Mercuric sulphide. Combinations, No 4, 

p 226) 

Mercury, bromiodide of, v Mercury, wdo- 
bromide of, p 221 

Mercury, bromosulphide of , v Mercuric 
sulphide, Combinations, No 4, p 225 

Mercury, chlorides of Two chlorides are 
known, HgCl and HgClj The molecular weight 
of the latter has been determined from the V D 
of the compound The numbers obtained for 
the V D of the former agreed with the formula 
HgCl , but it was shown that the vapour pro- 
duced by heating mercurous chloride contained 
Hg and HgCl^, hence the V D could not decide 
between tlie pohsible formulas HgCl and Hg^CL^ 
More recently it has been found that the V D 
calculated from observations of V D of mer 
curous chloride vaporised into an atmosphere of 
HgClj agrees with that required by HgCl 
(u infra) 

Mercurous chloride BEgCl (Protochlor- 
ide of mercury Calomel) Mol w very pro 
bably 235 17 Sublimes at 400°-600° without 
melting S G 6 993 (Karsten, S 65, 394), to 
7 17b (Hassenfratz, A Ch 28, 3) V D 118 6 
at 140° (Deville a Troost, C R 46, 821) , 120 8 
(Mitscherhch, P 29,193) VD calculated for 
HgCl = 117 68 Odlmg sliowed that gold leaf is 
amalgamated when exposed to calomel vapour 
at 0 400° , hence he concluded that the \ apour 
contained Hg, and that therefore the observed 

V D did not prove the formula HgCl (J 1864 
280) Debray found that only a limitea portion 
of the calomel vaporibed at 440° is decomposed 
with separation of Hg (0 U 83, 330) , hence it 
appears impossible that calomel should have the 
molecular formula Hg^Cl , else the observed V D 
at c 440° would be considerably greater than 120 
(calc for Hg,Cl2 = 235 1C) In 1881, Fileti 
showed that when a mixture of mercurous and 
mercuric chlorides is heated to 0 400° m a Pt 
tube, containing a tube of silver-gilt traversed 
by a stream of cold water, not a trace of Hg is 
deposited on the gilt tube He then determined 
the V D of a mixture of mercurous and mer- 
curic chlorides, and calculated the V D of the 
mercurous chloride m tho mixed vapours , the 
results were 115 9 and 120 1 , hence the mole- 
cular formula of calomel is most probably HgCl 
(G 1881 341) SH at 7°-99°, 06206 (Reg- 
nault,k4 Gh [3] 1, 129) GrystaUises m tetra- 
gonal forms, a c = 1 1 7414 H P pg,Cl] 
»= 32,600 (Thomsen, Z P C 2, 21) For T 0 v. 
Von Lang, P 136, 29 , for heat of vaponsation, 

V Marignac, C R 67, 877 

Occurrence — As horn quicksilver , m tetra- 
gonal orystali. BG 6482. 
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Formation. — 1 By passing 01 over excess of 
Hg; action proceeds slowly at ordinary tempera* 
tures, rapidly at near BP of Hg —2 By redu- 
cing HgCl^Aq, saturated at 60°, by SOj (Wohler, 
A 90, 124, Sartonus, A 96, d26) — 3 By re- 
ducing HgOl^A-q by oxalic acid in sunshine (Eder, 
B 18, 166) —4 By shaking Hg with FeOljAq 
6 By ppg a mercurous salt by HClAq —6 By 
heating HgOl^ with Hg — 7 By heating HgSOi 
with Hg and NaCl — 8 By tnturating Hg 
with NaCl, Fe^(S04)3, and a little water, till 
the metal has lost its fluidity, and subliming 
(Pea(S04)3 + 6NaCl-j-2Hg r 

« 3Na,S04 + 2FeCl3 + 2HgCl) 

Preparation — 1 An intimate mixture of 4 pts 
HgCl, with 3 pts Hg IS made by moistening 
With alcohol and triturating until the Hg loses 
its fluidity , the mixture is gently heated for a 
few hours, again pulverised, and then slowly 
sublimed in a flask or retort, not more than a 
quarter filled with the mixture and placed on a 
thin layer of sand— 2 4 pts Hg, 9 pts dry 
HgS04, and 3 pts water are very intimately 
mixed, a quantity of NaCl equal to the weight of 
the Hg and HgS04 used is added, and the mix- 
ture is slowly heated till HgCl sublimes (Planchc, 
A Ch 66, 168) — 3 A well-pulverised mixture of 
Ipt MnOj, l|pts NaCl, and 2i pts Hg is heated 
with pts cone H2SO4, until HgCl sublimes 
4 A warm dilute solution of HgNOjAq, mixed 
with a little HNO3 to prevent formation of basic 
salts, IS ppd hy excess of dilute NaClAq contain- 
ing a httle HCl , the liquid is heated for some 
time in contact with the pp which is then 
thoroughly washed with cold water in the dark 
(Scheele , cf Frantwem, R P 11, 72 , 12, 155 , 
Mialhe, J Ph 22, 686) — 6 01 is passed into 
HgNOjAq, the pp of HgCl mixed with HgClj 
IS washed with hot water till HgCl^ is all dis 
solved , the HgCl is then crystallised from warm 
HgNO^q (Sievers, B 21, 647) 

Properties — White, semi transparent, tetra- 
gonal, prisms, if sublimed quickly, forms a 
fibrous mass of small crystals When powdered, 
calomel shows a slight lemon yellow colour 
Highly refractive and dispersive Tasteless and 
inodorous Sublimes without melting Almost 
quite insol water, alcohol, ether, and dilute 
acids SI sol cold, more sol hot, HgNOgAq {v 
Debray, O R 70, 995 , cf Drechsel, J pr [2] 
24, 44) Boiled with HClAq, HgClj goes into 
solution, and Hg is separated , with cone hot 
HgS04, HgCl^ and HgS04 are formed HgCl is 
decomposed by solutions of alkalis, alkaline 
earths, and alkaline carbonates, with ppn of 
HgjO For experiments on V D of calomel, v 
supra 

Reactions — 1 Exposed to sunlight^ HgCl 
darkens with separation of Hg (for action of hmt 
on HgCl V supra) — 2 Partly decomposed by 
aqueous vapour or boiling watery with produc- 
tion of HgOlj and Hg — 3 Decomposed by many 
metaU when heated with them m presence or 
absence of water, giving metallic chlorides and 
Triturated with iodine ^nd water, H gCl, 
and Hglj are produced (Blanche a Soubeiran, 
J Ph 12, 66H — 6 Heated with a little suU 
phuTf HgS and HgCl, are formed , with excess 
of S, the products are HgS and S^Olji.— 6 Heated 
m phosphorus vapour, HgOl yields PCI, and Hg 
phosphite pavy).— 7. By heating an intimate 


mixtuie of 3 pts HgCl with 1 pt arseniCt a sub 
limate is obtained consisting in part of yellow 
tetrahedral crystals, according to Gapitame 
(J pr 18, 422) these crystals are mercuric 
arsenic chloride AsHgCl The compound 

15 decomposed by hot water to As Hg amalgam, 
ASjO, and HCl , it is partly decomposed by heat, 
giving Hg, As, ahd AsCl, —8 Deduced by suU 
phurous acidt also by hot stannous chloride solu 
tion, with separation of Hg — 9 Cold sulphuric 
acid has no action on HgCl , the hot cone acid 
forms HgOlj, HgS04, SO — 10 Dissolved 
by hot mtnc acid with eiolution of NO, the 
solution contains Hg(NO,)2 and HgCl, —11 Boil- 
ing hydrochloric acid forms HgCl, and Hg, 
boiled in an open vessel with water and a little 
HCl, no Hg iS separated, but HgCh goes into 
solution — 12 Decomposed by hydroerjame acui 
solution, forming HgCy„ Hg, and HCl — 13 With 
solution of alkali chlorides forma HgCl,, which 
combines with the excess of alkali chloride to 
form double salts, some of which are soluble and 
some insoluble —14 Digested with solutions of 
alkali iodides^ or iodide of magnesium, or 11 on, 
Hgl 18 separated, and metallic chloride goes into 
solution — 16 Solutions of alkalis foim Hg,0 
and alkali chloride, heated with solid alkalis, 
Hg, 0, and alkali chloride are produced — 

16 Ammonia produces black NH Hg Cl (v 
MFRCUBiMMONiUM coMPOUNos) — 17 H( atcd W lt)l 
carbonates of calcium, barium, or magnesium, 
Hg, Hg,0, and HgO are S( parated, and CO is 
evolved (Buchner, R P 3, H , 4, 289 , Vogel, 
R P [3] 1, 34) —18 With alkali sulphites in 
solution, Hg separates, and a double sulphite 
of Hg and alkali metal goes into solution 
19 Kubbed with antimony tm or penta sul 
phide, HgS and SbClj are formed 

Testing calomel for impurities — HgCl some 
times contains HgCl,, HgNO„ or HgjNOa), or 
Hg HgCl, is detected by shaking with water, 
filtering, and adding SnClj^A-q, when a white gn y 
pp is produced Bonnewyn (BZ [2] 4, 201) says 
that pt of HgCl, in HgCl may be detected 
by immersing a clean knife blade m the calomel 
moistened with alcohol or ether, if HgCl, is 
present a black spot is formed on the blade 
HgNOg or Hg(N03)2 is detected by heating, 
when NO, is evolved Hg may be detected 
by examination und^'r the microscope HgCl 
may be adulterated with powdered heavy 
spar, Ao , this remains unchanged on sublima 
tion Adulteration with gum or other organic 
material is detected by the smell produced on 
heating 

Combinations — 1 With sulphur chloride, to 
form 2Hg0l SOI,, produced by long continued 
warming HgCl with S,C1, , also by heating an 
intimate mixture of 31 pts HgCl, and 2 pts 
S m a dish covered with a funnel, on to which 
the double compound sublimes , also by heating 
AsjSj with HgCl, 

(7HgCl, + Ab,S 3 - 2A80L + 3HgS + 2Hg,SCl4) 
Forms rectangular needles, which melt to a 
brown liquid, and voUiihse without decomposi 
tion , decomposed by water (Capitaine, J pr, 
18, 422) — 2 With stannous chloride to form 
21^01 SnCl,. Produced by heating an amal 
gam of 3 pts Sn with 1 pt Hg mixed with 
24 pts HgOl, and subliming Forms white den« 
dnUo crystals, partially decomposed by heat} 
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wholly decomposed by water, with formation of 
BnOlj which reduces the HgOl (Gapitaine, J pr 
18, 422) —8 H Rose (P 44, 325) states that 
HgCl combines with mlphur dwxvde 

Meroueio chloride HgCljj (P&rchloride of 
m^rmry Corrosive sublimate ) Mol w 270 64 
[288°] (Carnelley, G J 33, 276) (303°) (Carnelley 
a Williams, G J 33, 282) S G 6 223 (Playfair 
a Joule, 0 S Mem 2,401), 6 418 (Schroder, 
P 107, 113) VD 136 3 ^Mitscherlich, P 29, 
193) S H 12°-46° 064 (Kopp, Tr 155, 71) , 
13°_98° 0G889 (Regnault, A Gh [3] 1, 129) 

S 6 73 at 0°, 6 57 ac 10°, 7 39 at 20°, 8 43 at 
80°, 9 62 at 40°, 11 34 at 50°, 13 86 at 60°, 17 29 
at 70°, 24 32 at 80°, 37 05 at 90°, 53 96 at 100° 
(Poggiale, A Gh [3] 8, 463) S cold alcohol 
43 5, boiling alcohol 86 2 , S ether 33 , S glycerin 
7 (Fairley, M S [3] 9, 686) Crystallises in two 
forms belonging to the tnmetric system (i) crystals 
from alcoholic solution, abc= 7254 1 10686, 
(ii) crystals by sublimation, a bc = 9347 1 3396 
(u Mitscherlich, P 28, 118, Von Lang, W A B 
45, 110) HF [Hg,Cl^ = 64,490 (Thomsen, 
Z P G 2, 21) 

Occin'Tcnce — In a volcanic district on Ter- 
nate, one of the Molucca islands (Frenzel, Min 
Mittheil 1S77 105) 

Formation 1 lly healing Ilg in excess of Cl 
2 By dissolving HgO m hot llClAq,an(l evapor 
ating 3 By dusolving Hg m hot HClAq con 
taming some HNO„ evaporating, and recrystal 
lising from hot water —4 By adding excess of 
Cl to a slightly acid solution of Hg(N03) 
(Sievers, B 21, 617) 

Preparation — 1 Am intimate mixture of 
equal parts NaCl and HgSO, (obtained by boiling 
4 pts Hg with 5 pts cone H SO, till a dry mass 
18 formed), to which a little Mn02 has been 
added (to prevent formation of HgCl from 
Hg^SO, which may be present), is slowly heated 
in a long necked flask or retort , HgCl^ sublimes 
on the cooler parts of the apparatus The opera- 
tion must be conducted in a good draught 
cupboard because of the very poisonous nature 
of HgClj — 2 Boiling cone HgNOgAq is mixed 
with cone HClAq as long as a pp forms , the 
pp of HgCl IB boiled with as much HClAq as 
was used in its formation (HgNOjAq + 2HCl 
^HgCl^Aq + H.O + NOJ, crystals of HgCl, 
separate on cooling , they may be recrystaUised 
from hot water 

Properties — Translucent crystals, forming a 
white powder when crushed HgCl, has a dis 
agreeable metallic taste , it is extremely poison 
ous Melts at 288° (u supra) to a colourless 
liquid; according to Haa'^s, HgCl, does not 
melt when hc'^ted if the pressure is less than 
120mm {B 13, 2203) Easily sol water, 
sol alcohol, ether, and glycenn (w supra) 
Sohrdder (J R 1886 18) gives the following 
table, showing the S G of aqueous and alcoholic 
solutions of HgBl^ and the percentage of HgCl, 
|n these solutions — 

Aqueous solutions of HgOlr 

Fjt,HgClm 8 0 compared with water ut A* 

Oo 10® SO® 30® 

122 1 01008 1 0099 1 00835 1 00676 

2 434 1 02035 1 02018 1 01866 1 01686 

8 578 10306 103022 102865 102677 

4*725 1*0407 1*04038 1*08866 1 03666 


Alcoholic solutions. 



8 0 compared with water at 4® 

Ooeffleient 
of eh ana. 

rig Cl ^ 

0 ° 

10 ° 

20 ° 

30 ° 

of 'iQ 

0 

8316 

82280 

81435 

80594 

000849 

122 

8397 

8312 

8228 

•8141 

000854 

2 38 

8484 

8399 

8314 

8227 

000858 

4 42 

8035 

8549 

8403 

8375 

000867 

8 66 

8906 

8877 

8789 

8698 

000891 

2 43 

9308 

0213 

0119 

9024 

000046 

16 91 

9620 

0523 

0425 

0329 

000971 

19 32 

0951 

9852 

9751 

9652 

000997 

22 46 

10285 

10184 

10083 

0982 

001013 


HgCl Aq reacts slightly acid to litmus On 
boiling HgCljAq some HgCl, passes off with the 
steam HgClplff is decomposed by light with 
evolution of O and formation of HCl and Hg 
oxychloride (cf V Meyer, B 20, 2970) 

Reactions — 1 Many metals decompose HgCl, 
when heated with it, forming HgCl or Hg , such 
metals are Sb, As, Bi, Cu, Fe, Pb, Ni, Sn Many 
metals also reduce HgCl, in aqueous solution, 
generally ppg HgCl and Hg, Cd, Fe, and Zn 
pp Hg only — 2 Reducing agents, e g SnCl,Aq» 
SO Aq, formic acid, oxalic acid, produce HgCl 
{cf h der, B 13, 166 , also Wurt/’s Dictwnnaire, 
Suppl p 1066) — 3 With many carbon com 
jpuiwd*?, HgCl, forms HgCl and IICl (the H being 
withdrawn from the C compound) — 4 HgCl, is 
not decomposed by sulpha? ?c or nitric acid , it 
dissolves fairly easily in HNOjAq — 6 Dissolves 
in hot cone hijdrochlortc acid , on cooling, a 
white crystalline mass is obtained which has 
the composition 2HgCl HCl according to Boullay 
{A Gh 34, 243, c/ Comb? nations, 1) — 6 Ac 
cording to Fairley {B A 1875 42), hypochlorites 
reduce HgCl, to HgCl — 7 Albumen is lapidly 
coagulated and ppd by HgCl Aq , white of egg 
serves as an antidote to poisoning by corrosive 
sublimate —8 Boiled with mcrcunc oxide, oxy- 
chlorides are obtained {v Mercury, oxychi ohides 
OF, p 223) —9 /1 produce HgO and alkali 
chloride — 10 Normal pota^fnnm or sodium 
carbonate ppts HgO , K(or NajHCO, is also 
formed, and this reacts with the rest of the 
HgCl, to pp oxjchloiides —11 Potassium (or 
sc^ium) hydrogen caihonate pioduces various 
oxychlorides (q v p 223) — 12 Phosphorus frt- 
hijdfide produces a black pp vvlien passed into 
HgCl, dissolved in water or alcohol, on con 
tinuing the passage of PH^, the pp becomes 
yellow, and then has the composition 
P,Hg, 3HgCl, 3H,0 = 2(PHg,Cl HgCl,) 3H,0 , the 
solution contains HCl Tins compo md is known 
as dimercuriphosphonium mercuric 
chloride, it must be washed quickly with cold 
water, and dried over H,S04 vacuo , it is de 
composed by hot water, giving Hg, HCl, and 
H3PO3 , heat produces HCl, Hg, and H3PO4 (H 
Bose, P 40, 76) — 13 Arsenic tnhydride pro 
duces a brown yellow pp in HgCl^q This 
pp has the composition AsHggCl HgCl,, it is 
known as dimercuriarsonium-mercuric 
chloride The pp is washed with cold water 
and quickly dried over in vacuo, it la 

decomposed by water to Hg, As,0„ and HCl 
(H Rose, P 61, 423) 

Combwiottans — 1 With hydrochloric aeid, 
according to Boullay {A Gh 34, 243) the com- 
pound 2Hg01,H01 IS obtained by dissolving 
£^01| m hot oono. HOiAq, and cooling, this 
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oompouDd forms a crystallins lustrous mass 
which melts by the heat of the hand (v also 
Ditte, O. 92, 863) Neumann (M 10, 236) 
obtained chloromercuric acid HHgCla by 
gently warming excess of HgCl, with HClAq, 
filtering through asbestos, and cooling to between 
0° and — 4° This acid is very readily decom- 
posed by heat or moisture Solutions of HgClj 
in HClAq react with alkalis to form HgClj 2MX 
(M = alkali metal) , the heat produced in the re- 
action IS c 27,200 for 2MOH, the solution of 
HgCl^ in HClAq probably contains the acid 
H^HgCl^ Dry HCl passed over well-cooled 
HgClj has no action {N , I c) — 2 With many 
chlorides and with some other salts The chief 
compounds with other chlorides are the 
following {v Von Bonsdorff, P 17, 115) — 

(i) With phosphorus pentachloride 
3HgCl, 2PCljj Pearl white needles , sublimes 
unchanged, decomposed by water, formed by 
heating the constituents together (Baudrimont, 
A Ch [4] 2, 46) 

(ii) With alkali chlomdes {a) With 

potassium chloride 2KC1 HgCl^ H^O , 
KClHgCljH^O, KCl 2HgCl, 2H2O The first 
salt IS formed by saturating KClAq with HgClj 
at 30°, adding as much KCl as originally used, 
and evaporating The second salt is produced 
by evaporating a solution of equal equivalents 
of KCl and HgCl^ (Earamelsberg, P 90, 34) 
The third salt results by saturating KClAq at 
60° with HgCI^ and allowing to cool The com 
pound 6KC1 3HgCl^ CuCl^ 2H^O was obtained by 
Von Bonsdorff (P 33, 81) by adding CuCljAq to 
a dilute solution of KCl HgCl^ (b) With 
sodium chloride 2(NaCl HgCl J 3H2O , 
2NaCl HgClj The first salt is obtained by 
adding NaCl to NaClAq saturated with HgCV 
The second salt is pioduced by adding alcohol 
to saturated NaClAq shaken with powdered 
HgClj (c) With rubidium chloride 
2BbClHgCl2, BbC12HgCl,, BbCl HgCl, Ob 
tamed, respectively, by evaporating a neutral 
solution of KbCl and HgCl^, by evaporating a 
solution of equal parts of the constituent salts, 
and by heating the second salt to 60 (Godeffroy, 
Ar Ph [3] 12, 47) (d) With ammonium 

chloride 2NH^C1 HgClj H^O {sal alembroth) 
18 obtained by evaporating a solution of 1 pt 
NH4CI and 2 pts HgCl^ , loses HjO m dry air , 
isomorphous with the corresponding K salt 
The other salts obtained are NH^Cl HgCl^, 
2NH4C12HgC42H,0 (Kane), 2NH4C19HgCl„ 
and 2NH4C13HgCl2 4H20 (Holmes, 0 JV 6, 
851) 

(ill) With alkaline earth chlorides {a) With 
calcium chloride CaClj 6HgCl2 8H^O , by 
saturatmg warm CaClyAq with HgCl^, and cool- 
ing , by evaporating the mother liquor the salt 
CaCl2 2HgCl2 6H20 is obtained (6) With 
strontium chloride* SrClj 2HgCl, 2HaO 
(c) With barium chloride 
BaClj 2HgCl2 2H2O id) With magnesium 
chloride MgCl* 8HgOL 6H«0 and 
MgCliHgClyGH^O 

(iv) With chloride ofzvnc ZnCl^ HgClj 4H2O , 
by evaporating a mixed solution of the con- 
stituents. Analogous salts with OuClj,, CoClj, 
NiCl^ and FeCl, have been ob tamed 

The chief compounds with omysalts are 
the following 


(1) With ammomtm sulphits 
3HgCl2 2(NH4)2SO, By adding hot saturated 
HgClgAq to cold (NHJjSOjAq (P de Samt-Gilles, 
A 84, 266, 269) 

(u) With potassium chromate^ and dichrom 
ate (a) HgOl^ KjCr^O, , by cooling a warm sola 
tion of equivalents of the two salts (Millon, 
A Oh [3] 18, 368, Darby, G S Mem 1, 24) 
(6) 2HgCl2 K2Cr04 , by mixing solutions of the 
constituent salts in the ratio 2HgCl2 K^CrO^, 
adding HClAq sufficient to dissolve ppd HgCr04, 
and evaporating (Darby, I c ) 

(ill) With ammonium dxhromate (a) 

HgClj (NH4)2Cr207 H2O , by evaporating a solu- 
tion of the constituents (Abel a Richmond, C J 
3, 202 , cf Darby, G S Mem 1, 24 , Zepharo 
vich, TV ^ P 39, 17) (b) HgCl^ 3(NH4)2Crp, , 

by evaporating the mother liquor from the fir^t 
salt (A a Hflui \ cf Clarke a Stern, Am, Gh 
8, 361) 

(iv) With copper acetate 
2HgCl2 CufCiHsO^)^ CuO , deposited fiom a mix 
ture of cold saturated solutions of HgCl^ and 
Cu(C 2H30 )2 (Hutteroth a Wohler, A 6i, 142) 

(v) With chlorochromtetr ammonium chloride 
fiHgCl^ Cl2Cr28NH8 CI4 , by spontaneous e\apo- 
ration of a mixed solution of the two salts (Cl^ve, 
J 1862 160) 

3 Compounds of HgCl^ with PITg Cl and 
AsHg^Cl are known {a) Dnm'icuiiphosphoiiiuin 
mercuric chloride HgCl^) 3H 0, a^tllow 

solid formed by passing PH, into HgCl^ dissolved 
in water or alcohol (v lieactwns^ No 12) 
(6) Dimercuriarsonium - mercuric chloride 
AsHgjCl HgCl2 , a brown yellow pp by passing 
AsHs into HgCljAq (v Reactions^ No 13) —4 A 
compound of HgCl^ with mercuric sulphocyanide 
— HgClg Hg(CSN)2 — IS obtained by the reaction 
of 8004 Hg(SCN)2 (MoMurtroy, G J 65, 
60) 

Mercury, chlorocyamde of, v Merewp, 
cyanochloride of, infra 

Mercury, chlorosulphides of, v Meicwic 
sulphide^ Combinations^ No 4, p 225 

Mercury, chloro-iodides of, v Mercury, lodo* 
chlorides ofy p 221 

Mercury, chromates of, v vol 11 p 155 
Mercury, cyamdesof, v vol 11 p 312 
Mercury, cyanochloride of HgCyCl Quadratic 
prisms, stable in air, produced by evapoiatmg 
an aqueous solution of equivalent weights of 
HgClj and HgCyj (Liebig, S 49, 253 , Poggiale, 
C R 23, 762, cf Weeren, J pr 64, 63) 

Mercury, cyanoselenides and oyanosulphides 
of, V Mercury, selenocyanides and sulpho 
cyanides of, under Cyanides, vol 11 pp 348 and 
350. 

Mercury, ferrooyanides of, v vol 11 p 835 
Mercury, fluorides of Two are known, HgP 
and HgF2 , the V D of neither has been deter- 
mined These flnondes are remarkably unstable 
both as regards the action of water and of heat 
Merctjkous pluoridb HgF or HgaF* Pre- 
pared by adding freshly ppd HgjCO, to HFAq 
so long as the salt is dissolved, and evaporating , 
also by addmg recently prepared HgCl to a solu- 
tion of Ag200, m HFAq, filtering from AgCl, and 
evaporating on a steam bath (Finkener, A 110, 
142) Berzelius obtamed TIgF, mixed with HgCl, 
by Bubhmmg a mixture ol HgOl with NaF HgF 
is a hght yellow, oiryitaPine, powder It is partly 
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diisolved, and partly decomposed to HF and 
HgjO, by water Exposed to light when moist it 
Is blackened HgF may be heated to o 200° 
without change, above this temperature Hg 
sublimes and the glass vessel is corroded HgF 
is decomposed by alkalis with separation of 
Hg^O , the action of NHgAq is more complex 
HgF absorbs NH3 gas forming NgH^Hg^F^ (v 
Mer cur aminonium compounds 206) Combines 
with SiF^ to form Mercurhus ailtcofluortde 
Hg^SiFg^H^O {v Mercury y silicofluorides o/, 
P 224) 

Mebcurio FLuoutDE HgF, According to 
Fremy (A Ch [3] 47, 6), crystals of this com 
pound are obtained by dissolving HgO in excess 
of HFAq, and evapoiatmg the solution slowly 
over lime Finkener (P 110, G28) obtained an 
oxyfluondc, HgF^ HgO HjO, by this method , by 
adding cone HFAq (60 pc) to this oxyfluoride, 
it was suddenly changed to a white erj stalline 
mass of HgF^ 2H3O (bmkener, lx) The hy 
drated fluoride is decomposed at 30°, givmg H^O, 
HF, and HgO HgF, H.O (F ) HgF^ is decom- 
posed by water with sopai ation of HgO Addition 
of slight excess of NHsAq to HgF^ in HFAq ppts 
NH,Hg,OF HF (Fmkcner, P 110, 632) Mer 
curie silicofluoride HgSiFgGHjO probably 
exists {v Mercury, sihcojltioridts of, p 224) 
Berzelius obtained a compound of IlgFj with 
NH,P by ticating IlgF^ with NH^Aci HgF^ 
combiiRs witli HgS (i’ Mercuric sulphide. Com 
hinations, No 6, p 225) 

Mercury, fluosulphide of, v. Mercuric sul- 
phide, Combinations, No 6, p 225, 

Mercury, fulminate of, v vol 11 p 317 

Mercury, haloid compounds of Two senes 
of these compounds exist, Hg\ and HgX^ The 
molecular weights of HgCl^, HgBr , and llgl^aie 
known , the molecular weights of HgCl, HgBr, 
and Hgl arc probably as represented by these 
formulje The compound Hgl Hgl also exists, 
and a periodide of Hg has been isolated The 
mercurous compounds Hg\ aio insoluble in 
water, except Hgb , winch h partly dissolved, and 
partly decomposed, by v\ater , the mercuric com 
pounds llg\^ aie soluble in water, with the ox 
ccption of HgF^, which is decomposed by wattr 
The Hg haloid compounds combine with many 
other haloid compounds, and also with oxysalt«, 
to form numerous double salts The double salts 
of the typo HgX, M^X and HgX^ 2MiX are best 
regarded as salts of the meicur halogen acids 
HlfgX, and H HgX, respectively, the acids 
HllgX, have been isolated, and probably also the 
acids H^HgX, The heats of formation of HgX 
and HgXj decrease as the atomic weight of X 
increases Thomsen gives the following data 
(Z P C 2, 21) — 

X [Hg,X] X [Hg,X*] 

Cl 32,606 Cl 54,490 

Br 25,476 Br 41,880 

I 16,660 I 26,640 

An lodochloride HgICl, and an lodobromide 
HglBr, have been isolated 

Mercury, hydrated oxide of According to 
Camelley a Walker (0 J 68, 80), the hydrate 
HgOHjO IS obtained by ppg HgCl^Aq by 

NaOHAq, and drying in air , it is stable to about 
100®, and is completely dehydrated at c 176° 
According to Schaftner (A 61, 181) the yellow 
pp form^ by adding EQHAq to aolution of a 


mercuric salt is HgO 3HjO {v Mercuric oxide, 
p 222) But according to Millon {D J 27, 
112), Marchand {J pr 37, 277), Rammelsberg 
(J pr [2] 38, 569), and Wallace (Chem Gazette, 
1858 345), the pp obtained from Hg salts by 
KOHAq IS HgO 

Mercury, iodides of Besides the iodides 
Hgl and Hglj, corresponding with the chlorides, 
bromides, and fluorides, of Hg, there is said to 
exist a definite merouro mercuric iodide, 
Hgl Hglj, and a hexa iodide llgl, Hg and I 
combine directly with production of heat 
’ Mercurous iodide Hgl or Hg^Ij Mol w not 
known with certainty Melts at c 290° (with 
partial decomposition according to Stroman, B 
20, 2818) Boils at c 310° with partial decom 
position (Yvon, C B 76, 1607) SO 7 75 
(Boullay, A Ch [2] 43, 266) SH 17°-99® 
03949 (Regnault, A Ch [3] 1, 129) Crystallibes 
in tetragonal forms, ac = ll 6726 (Bes Cloizeaux, 
C B 84,1418) HF [Hg, I] = 15,550 (Thomsen, 
Z P C 2, 21) 

Foimaium — 1 By lubbing together Hg and 
I, in the ratio Hg I, moistened with a few drops 
of alcohol, and removing the small quantity of 
Hgl^ which is always foimed by treatment with 
alcohol, in which HgL is soluble but Hgl is m 
soluble — 2 By rubbing together Hgl and Hg m 
the ratio Hgl Hg, and dissolving out unchanged 
Hgl by alcohol —3 By heating 10 parts I with 
lo’ parts Hg in a retoit, on a sand bath, to not 
above 2o0° , Hgl sublimes in red crystals, be 
coming yellow when cold (Yvon, C B 76, 1607) 

4 By adding KIAq to solution of a mercuric 
salt, preferably the acetate {v Lefort, Ph [3] 3, 
823) 

I Preparation — A cone solution of HgNO„ 

' containing a little HNO, and free from basic 
{ nitiate, is heated to boiling with excess of I, 
when the I is paitialiy dissolved the liquid is 
carefully dec inted into a warm basin , on cool 
ing, very lustrous transparent, yellow tablets of 
llgl separate The crystals are brought on to a 
filter (best in the dark), washed with cold water 
j containing a Iittlo HNO3, and then with puie 
i cold water, and dried m the dark at ordinary 
' cummer temperature by placing them on filter 
paper which is fiequently changed (Stroman, B 
20, 281S) Ilgl 18 obtained as a tlocculent pp 
b^ rapidly adding a fairly cone solution of I m 
alcohol to cold cone HgNOsAq (S , Ic) 

Properties and Bead ions -Hgl crystallises 
in yellow tetragonal tablets, isomorphous with 
HgCl Hgl 13 sometimes described as a green 
powder Stroman {I c ) says that green prepa 
rations are impure When heated, the yellow 
crystals become dark yellow, then orange, and 
finally garnet red Yvon {C B 76, 1607) says 
that the change of colour begins at 70°, and as- 
signs a definite temperature for each change of 
colour Stroman (B 20, 2818) could not connect 
the different colours with definite intervals of 
temperature , he says that the salt prepared by 
him was pure yellow at 100° Sublimation be 
gins^at c 190° according to Yvon, at 0 110°'-120® 
according to Stroman Hgl when moist is 
rapidly blackened by light Hgl is very slightly 
soluble m water, insoluble in alcohol It is 
easily decomposed to Hg and Hgl^, eg by 
HIAq, KIAq, and similar iodides Heated rapidly 
Bgl giTCg a sublimate of Hg and Hgl Hgl, Hgl 
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if used in medicine For medicinal purposes it 
must be quite iree from Hgl^, which is a violent 
poison. 

MeBCUBO HEBCT7BIO IODIDE Hgl Hgl, A 
compound of Hg and 1 of this composition was 
obtamed by Boullay (A Ch [2] 84, 845) by 
adding KIAq containing I, in the ratio KI to 
HgNOjAq The same compound is said to be 
obtained by adding EIAq to HgNOsAq and di> 
gesting the pp for some time in the liquid, 
also by rubbing together Hglj and I in the ratio 
SHglj Hg Merouro mercuric iodide is desciibed 
as a yellow powder, insol water and alcohol , 
unchanged in the dark, but becoming dark when 
exposed to light When heated, it turns red, 
then melts, and may be sublimed unchanged, 
yielding crystals which are red when hot but 
become yellow on cooling HIAq, and various 
iodides in solution, dissolve Hgl^ leaving Hgl, 
and then decompose the Hgl with separation of 
Hg 

Mbkcubio iodide Hglj Mol w 462 86 
[238°] (Carnelley a Williams, 0 J 33, 283) 
(339°-369°) (C a W , i c ) S G red vancty 
6 2941 to 6 3004 at 0°, 6 276 at 126° , yellow 
variety 6 225 at 126° (Rodwell a Elder, Pr 28, 
284) , 6 179 at 200° solid , 6 286 at 200° molten 
(R a E , i c ). V D 225 7 to 234 4 (Mitscherlich, 
P 29, 193) SH 18°-99° 04197 (Regnault, 
A Gh [3] 1, 129) Crystallises in tetragonal 
forms (red), a c — 1 1 9055 , also m rhombic forms 
(yellow), pp« 114° 30' HP [Hg,I^ = 25,640 
(Thomsen, Z P C 2^ 21) Change of yellow 
to red crystals is accompanied by production of 
heat , 3000 gram units (Berthelot, Bl [2] 39, 
17 , cf Weber, P 100, 127) S 004 at 17 6°, 
005 at 22° , S 286 50 p c alcohol at 18°, 1 186 
absolute alcohol at 18° (Bourgoin, Bl [2] 42, 620) 

Formation — 1 By the action of I on Hg , 
Dublanc {Ph Q 1849 656) says that pure Hgl, 
IS obtamed by pouring 1,000 pts alcohol (93 p c ) 
on to 100 pts Hg, and adding 124 pts I m por 
tions of 10 pts at a time , after each addition of 
I, the whole is agitated until the alcohol becomes 
colourless , the addition of the last portion of I 
should leave the alcohol coloured , the Hgl, is 
washed with alcohol — 2 By adding KIAq or 
FelgAq to HgCljjAq 

Preparation — 1 8 pts HgCl, and 10 pts 
KI are dissolved, separately, in water , the solu- 
tions are mixed, and the pp is thoroughly 
washed with cold water Any excess of KI dis 
solves some Hgl,, and any excess of HgOl, pro 
duces a yellowish pp containing more or less 
HgOl, Williams {Ph [3] 3, 1016) dissolves 
8 pts HgCl, in 4 pts NH^Cl in water, and then 
adds 10 pts KI m water —2 10 pts I are sus 
pended m water, and Fe filings are added until 
all the I is changed to Pel, , the solution is at 
once added to a solution of lOj pts HgCl, in 
water, the pp of Hgl, is rapidly separated from 
the hquid (to prevent formation of Fe oxychlor 
ides) and washed with cold water By crystal 
lising from hot KIAq, or, better, from hot cone 
HClAq (Kohler, B 12, 608), Hgl, is obtained 
m very lustrous, red tetragonal prisms, with a 
greenish reflection 

Properties —Hgl, obtained by ppn is a pure 
scarlet coloured, crystalline, heavy powder It 
is si sol. water, S « 66 (Wurtz) Sol hot alco- 
hol ; flomewhat sol glycenn (m 340 pts , Fairley, 


If. 8 [3] 9, 665) ; also in ether, and some oila 
Sol KIAq, also m cone hot HClAq , from these 
solutions Hgl, separates in well formed crystals 
Hgl, IS dimorphous Bed ^tetragonal) Hgl^ is 
changed to the yellow (rhomoic) modification by 
heat , the change occurs at 126° (Rodwell a 
Elder, Pr 28, 284) , it is accompanied by a 
sudden, and then by a regular, expansion S G , 
red at 126° = 6 276, yellow at 126° « 0 225 (E a 
E ) Hgl, melts at 2^8° (Carnelley a Williams, 
C J 33, 283), at 253°-264° according to Kohler 
(B 12, 608), to a blood red, liquid , melting is 
attended with considerable expansion At c 
339°-369° the liquid boils, and sublimes to 
yellow rhombic plates The yellow variety passes 
into the red at the ordinary temperature , this 
change is hastened by rubbing or scratching the 
red crystals, heat is produced in the process, 
3,000 gram units according to Berthelot {cf 
Weber, P 100, 127) The Hgl, obtamed by 
adding cold KIAq to cold HgClAq appears at 
first yellow, but it quickly changes to red , the 
change of crystalline form in this case may be 
observed under the microscope Solutions of 
Hgl, in alcohol, ether, or KIAq are colourless , 
if the Hgl, IS allowed to form slowly from these 
solutions, the crystals are red , but if the ppn 
13 made rapid, e ^ by pouring an alcoholic solu 
tion into w ater, the cryatals appear yellow for a 
moment, but they quickly change to led {cf 
Schiff, A 111, 371 , Selmi, J 1855 417) 

Reactions — 1 Hgl, dissolves in hyd} iodic 
acid solution with production of heat (u Bti 
thelot, Bl 38, 369) This solution has about 
the same heat of neutralisation as HIAq (Tliom 
sen) , with alkalis it forms salts Hgl, 2MI , the 
solution very probably contains the acid HjHgl^ 
(cf Combinations, No 2) An lodomercuric 
acid, HHglj, has been obtained by slightly 
warming excess of Hgl, with HIAq, filtenng 
through asbestos, and cooling to between 0° and 
— 4° (Neumann, M 10, 236), this acid is very 
readily decomposed by moisture and by heat 
According to Boullay {A Ch [2] 34, 345) a solu 
tion of Hgl, in hot HIAq deposits I on cooling, 
and then crystals of 2HgI, 3HI — 2 Most heavy 
metals, e g Zn, Sn, when triturated with Hgl, 
remove I and leave Hg , potassium acts m the 
same way —3 Hgl Aq is decomposed by alkalis, 
with separation of HgO and formation in solu 
tion of a double salt xHgl, ^MI Baiyta and 
strontia react similarly to alkalis — 4 Lime, 
sodium carbonate, and potassium carbonate do 
not decompose HgI,Aq , but a solution of Hgl, 
m alcohol is decomposed by these reagents — 

5 Hgl, dissolves in hot calcium hypochlorite 
solution , on cooling Ca penodate is deposited 
and HgCl, remains in solution (Rammelsberg) 

6 When Hgl, is boiled with nitric acid, S G 
1 5-1 4, Hg(IO,), IS formed , with acid S G 1 3, 
whito leaflets of Hgl, Hg(NO,), separate, with 
acid S G 12, crystals of unchanged Hgl, are 
obtained, together with some of the compound 
Hgl, Hg(NO,), (Kraut, B 18,846^—7 Chloiine, 
passed into water containing Hgl, in suspension, 
produces a yellow solution containing HgCl, and 
ICl, (Filhol) 

Combinations — 1 With hydriodic acid (v 
Beactums, No 1) — 2 With vanous metallie 
iodides to form double salts, regarded by Von 
Bonsdorff af iodomsreurates (P. 17, 265)* 
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rhese salts have been examined ehiefly by i 
Boullay {A Ch [2] 34, 346) They are gene- I 
rally obtained by dissolving Hglj m a solution 
of the other loaide and evaporating The fo\ 
lowing are the most important - 

(i) With alkah iodides (a) With potas- 
sium iodide 2Hgl2 2KI 3H3O , Hglj 2KI The 
former is produced by saturaLing boihng KIAq 
with Hglj, filtering, separating from Hgl, which 
crystalJises out, and evaporating Sol alcohol 
and ether Decomposed by water, with forma 
tion of Hglj, and Hgl^ 2KI winch separates on 
evaporation Thesj soluble salts may be pre 
pared by boiling KIAq with HgO , the solution 
contains the double salts and also KOH {cf 
Jehn, Ar Ph [3] 1, 97) (6) With sodium 

iodide NalAq reacts with Hgl, similarly to 
KIAq , the compositions of the double salts of 
Nal with Hglj have not been satisfactorily de { 
termined (c) With ammonium iodide 
2(NHJ Hglj) SHjO , obtained, as yellow needles, 
by dissolving Hglj m hot NHJAq, separating 
from Hgl^ which forms on cooling, and evapora 
ting 

(11) With other metallic lodules Bal,, Sri,, 
Cal^, and Mgl^ solutions react with Hglj simi 
larly to KIAq , the double salts are probably 
MI2 Hgig Hgl^ appears to form double com 
pounds with Cdl, and lel^ The compound 
2Hgl2 CujI^ was obtained by Hess {D P J 218, 
183) — 3 Hgl^ combines with mercuric chloride, 
also with mercuric bromide (v Mercury, lodo I 
chlorides and lodobromxde of, infra) —4 Com ' 
bines with mercuric sulphide (v Mercuric 
sulphide, Combinations, No 5, p 226) 

Mercury, hexa iodide of Hgl, This per- 
lodide is said by JSrgensen [J pr [2] 2, 357) to 
be obtained by adding cold HgCl^Aq, followed by 
addition of water, to an alcoholic solution of 
KI, heated to 60® If the solutions are mixed 
hot, largo rhombic crystals of HgIg are formed, 
but they are always mixed with Hglj Hgl, is 
decomposed quickly by alcohol, slowly by water, 
with formation of red Hgl^ Hgig possesses 
most of the optical properties of tourmalin 
Mercury, lodobromide of HglBr Sulphur 
yellow, translucent, rhombic prisms, ab c 
= ()443 1 9194 (Groth, B 2, 674) Melts at 
0 229®, and boils at o 360®, crystal lisable from 
ether , may be sublimed unchanged Produced 
by crystallising a mixture of Hgl^ and HgBrj 
from ether or acetone , also by the reaction of 
an alkyl iodide, c g EtI, on HgBr, dissolved m 
acetone (Oppenheim, B 2, 671) 

Mercury, lodochlondes of Two lodochlorides 
of Hg have been isolated (1) HgI,2HgC4 
^HgjI^Cl,) Obtamed by dissolving Hgl, in 
ot HgCl), and coolmg (Liebig, S 49, 262) , also 
by boilmg HgCl with excess of I and much 
water until I vapour is no longer given off 
(Selmi, / 1866 417) (11) HglOl Prepared 

by heating, in a closed tube at 140®*-160®, Hglj, 
HgCl,, and a little water, until no Hgl, remains 
unchanged (Kohler, B 12, 1187) Boullay (P 
48, 176) said that HgIGl is produced by satura 
ting hot HgOlsAq with Hgl^ , but Efihler found 
that very little was formed m this way HglOl 
forms a citron-yellow crystalline mass, which 
becomes red after about 12 hours. The red 
modification forms tetragonal, the yellow forms 
rhombio, crystals. HglOl is eitroii*yallow at 


0 126® , it melts at 0 168® to a golden coloured 
hquid which solidifies at 0 146® , it is shghtly 
soluble, with partial decomposition, m hot 
water, more soluble in alcohol HgICl may be 
sublimed, with only sbght decomposition, in a 
stream of HCl, SO,, or H,S From a solution 
of HgICl in dilute HClAq, HjS ppts a yellow 
solid, probably HgICl HgS (Kohler, I c) 

Mercury, lodosulphides of, v Mercuric 
sulphide. Combinations, No 5, p 225 

Mercury, nitride of HgjNj (Tnmercur 
amine) This compound was first isolated by 
Plantamour {A 40, 115) Ppd HgO is dried at 
40®-50®, and then heated at 100® in a stream of 
dry NHg so long as water is evolved (Hirzel, J 
1852 419) Plantamour directed to pass NH, 
over cold HgO, then to heat to 150° in NH„ and 
finally to remove unchanged HgO by HNO,Aq, 
Hirzel found that HNOjAq reacts with Hg3N2. 
Mercury nitride is a brown powder, very explo- 
sive, but requires a higher temperature, or a 
stronger blow, than nitrogen iodide to ex 
plode it HgjN, IB not acted on by cold dilute 
H S04Aq , the hot acid decomposes it Cone 
H2S04 reacts energetically and explosively 
Cone HNOjAq forms Hg(NO,)2 and NH4NO, , 
dilute HNOjAq forms a white powder, HClAq 
forms HgClj and NH^Cl Mixed with KOH and 
heated, NH3 and Hg are formed Moist HgjN, 
is slowly decomposed by light, m water it is 
changed, after 24 hours, to a white powder 
Mercury, oxides of Two oxides of Hg are 
known, HgjO and HgO , it is doubtful whether 
Hg^O has been obtained free from Hg and HgO 
Neither oxide has been gasified, and the mol w 
of neither is known with certainty 

Mercurous OXIDE Hg^O {Suboxide, ov black 
oxide, of mercury ) This oxide is prepared by 
adding NaOHAq or KOHAq to solution of a 
mercurous salt, or to HgCl suspended in water 
The best salt to use seems to be HgNO,, it 
should be dissolved m water with a very little 
HNO„ the solution being made dilute, ppn 
with KOHAq, and washing with cold water, 
should be performed m the dark, and the black 
pp should be dried in the dark without heating 
Guibourt {A Ch [2] 1, 422) says that Hg,0 
cannot bo obtamed quite free from Hg and 
HgO , this 18 confirmed by Bruns a O v d 
Pfordten {B 21, 2010), who assert that Hg^O 
oxidises to HgO at the ordinary temperature 
Barfoed {J pr [2] 38, 441) says that the product 
of the action of NaOHAq on mercurous salts is 
a mixture of Hg, Hgp, and HgO m varying 
proportions The descriptions of HgjO probably 
apply to Hg,0 mixed with more or less Hg and 
some HgO 

Merourous oxide is a black powder, SG 
10 69 (Herspath, P K 64, 321) , 8 95 (Karsten, 
8 66, 894) HP [HgSO] = 24,860 (Thomsen. 
E P 0 2, 21) HgjO is decomposed very easily 
by light or heat, giving HgO and Hg , strongly 
heaM gives Hg and O Dilute HClAq produces 
HgCl Hg,0 IS soluble in oono acetic acid 
With dilate acids Hg,0 generally yields mer- 
ourous salts, with H,PO^q it gives HyPO^Aq 
and Hg Boiled with KIAq, Hg and Hgl, 2EIAq 
are formed (Berthemot, J Ph 14, 189) With 
eono. NHiOlAq, NH, is evolved and Hg and 
HgCL lire produced (Pagensteoher, P. P. 27, 27 , 
Thompson, P. M [8] 10, 179) 
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Mbboobzo oxidb HgO. (Bed oxide of mer- 
cury Bed preci^tate ) Mol w unknown, as 
compound has not been gasified S G 11 074 
at 17 5® (Herapath, P M 64, 321) , 11 136 to 
11 844 at 4° (Playfair a Joule, 0 S Mem 3,84, 
and 0 J It 137) , 11 29 at 4° in vacuo (Le 
Royer a Dumas, in Bottger’s Tabellarische 
XJebersicht der Spec Qewichte derKUrpert Frank- 
furt, 1837) S H 19°-52®= 053 (Kopp, T 165, 
71), 6®-98®= 0618 (Eegnault, A Oh [3J 1,129) 
HF [Hg,OJ = 22,000 (Thomsen,-^ P C 2,21) 
Crystallisesinrhombioformsa 6 c =3 6523 1 9456 
(Nordenskjold, P 114, 621) , in monoclinio forms % 
according to Des Oloiseaux (A Ch [4] 20, 201) 

C E (0°-100®) 0068 (Playfair a Joule, 0 J h 
137) 

HgO was known to the Arabians m the eighth 
century , Geber prepared it by calcining the 
nitrate , and towards the end of the seventeenth 
century Boyle obtained it by strongly heating 
Hg in air 

Formation —By heating Hg to near its B P 
m a loosely covered vessel for a long time 

Preparation — 1 Hg is dissolved in HNO^Aq, 
the solution is evaporated to dryness, the residue 
IS powdered and then heated on a sand tray so 
long as N oxides are evolved, the temperature 
being slowly raised, and the heating continued 
till a porcelain plate held over the vessel shows 
a shght deposit of Hg HgO thus prepared 
forms red lustrous scales — 2 One of the oxy 
chlorides 2HgO HgCI^, and the oxychloride 
4HgOHgCl2, when treated with KOHAq, give 
red HgO , another oxychloride 2HgO HgClj, and 
also the oxychloride SllgO HgCl^, give yellow 
HgO by treatment with KOHAq The compound 
2HgO HgCl, which yields red HgO is prepared 
by mixing 1 vol KHCOaAq, free from K^CO„ 
saturated at IS'’, with 3 vols HgCl^Aq, also 
saturated at 16®, stirnng with a glass rod till 
black streaks appear where the rod lubs the 
glass, pouring ofi, adding a fresh quantity of the 
mixed solution, and again stirring The com 
pound 2HgO HgCl, which gives the yellow HgO 
IS prepared by stirring a mixture of 1 vol 
KHCOyAq, saturated at 16®, with 6 to 10 vols 
HgCL^q, also saturated at 15® The compound 
4HgOHgCl2 IS prepared by mixing 1 vol 
HgCL^Aq (saturated at 15®) with a large excess 
(4 to 6 vols ) KHCOyAq (saturated at 16®), and 
allowing to stand for some time (c/ Mercuryt 
oxychlorides oft p. 223) —3 Hg(N 03 ) 2 Aq, or 
HgCljAq, IS poured into KOHAq , the pp is 
thoroughly washed and dried at 100°-120® 
HgO thus prepared forms a yellow compact 
solid 

Properties,— "RgO exhibits allotropy , it forms 
heavy, red, crystalline scales, or a somewhat 
more bulky, amorphous, yellow powder (v supra) 
HgO IS a violent irritant poison HgO is very 
slightly soluble in water, 1 pt dissolves in 
200,000 cold water, or in 126,000 pts if the 
water is boiled with HgO and then allowed to 
cool (WaUace, Chem GazettCt 1868. 845) The 
solution has a metalhc taste Heated to red- 
ness, Hg 18 separated into Hg and 0 Heated 
below lie temperature of decomposition, HgO 
turns black, but recovers its ongmal colour on 
eoohng. HgO is slowly blackened and decom- 
posed to Hg and 0 by the action of light There 
are diflerences m the reactions of 01, HgOl, m 


alcoholic solution, and oxalic acid, with the two 
varieties of HgO (v Beactwms, Nos 8, 9, 10) 
Beachons — 1 Decomposed by heating to 
xednesst giving Hg and 0, Pelouze (G B 16, 
60) said that yellow HgO is decomposed at a 
lower temperature than the red variety, but this 
was not confirmed by Gay Lussao (0 B 16,309), 
nor by Millon (B tf 27,112) Oarnelleya Walker 
{G J 63, 80) found that HgO, ppd by NaOHAq 
from HgCljAq, begaq to give off 0 at a little 
above 176°, and that evolution of O became 
rapid at o 415®, at which temperature red HgO 
was formed and decompossl Myers’s results 
(obtained by measuring vapour pressures of O 
from HgO , B 6, 11) agree with those of 0 a 
W Debray (0 B 77, 123) found that when a 
tube containing HgO was sealed, and the whole 
tube was heated to 440°, the 0 evolved was 
almost wholly again absorbed — 2 A mixture of 
HgO with such easily oxidised bodies as P, S, 
Sb, detonates when heated more or less violently 
Some organic compounds are oxidised by boiling 
in solution with HgO SO^Aq boiled with HgO 
produces SO,Aq and Hg SnCl^Aq forms 
SnCl^Aq and Hg — 3 HgO is decomposed, 
rapidly and somewhat violently, by heating with 
magnesium^ m the ratio HgO Mg, with formation 
of MgO and Hg (Winkler, B 23, 128) —4 Heated 
with sodium, Na amalgam and the compound 
Na^OHgO are formed (Btketoff, B 13, 2392), 
the compound NajO HgO is not decomposed by 
heat, but very quickly by water —6 HgO dis 
solves m molten potash If the KOH is nearly 
saturated with HgO, allowed to cool slowly, and 
lixiviated with a little cold water, a heavy violet 
ciystalline powder and a lighter greyish green 
powder are obtained The violet powder is said 
to consist of Kp HgO, and the greyish powder 
to contain from 2 to 6 p o Kp , the S G of 
K 2 O HgO IS 10 31 , it IS decomposed at high 
temperatures, also by continued washing with 
water, but less completely by alcohol (St Meunier, 
G B 60, 657) — 6 According to Fouberg {A Ch 
[4] 1, 300), saturated solutions of the alkali and 
alkaline earth haloid compounds are decom 
posed, with separation of alkali or alkaline oxides, 
by boiling with HgO (cf Melsens, A Ch [3] 2(>, 
220 , and H Rose, P 107, 298) Andr6, how- 
ever, says that boiling saturated solutions of 
alkaline earth chlorides react with HgO to form 
either oxychlorides xfigCl^ i/HgO, or compounds 
of HgO with the alkaline chloride (C B 104, 
431 , V Mercury oxychlorides of, p 223 , and 
also infra. Combinations, No 1) According 
to Jehn {Ar Ph [3] 1, 97), HgO boiled with 
KIAq produces KOHAq and the double iodide 
Hglj KI — 7 HgO reacts with most acids to 
form mercuric salts HgXj (X-NOj, ^SO^, iPO^, 
&o ) — 8 The reaction of chlorine with HgO 
differs according to the conditions, and the 
variety of HgO used Cl scarcely reacts with red 
crystalline HgO , with yellow HgO, prepared by 
ppn and dried at 0 100®, Cl reacts energetically 
forming HgClj and 0, with the yellow oxide, 
dried at 300® and ooSled, 01 reacts more slowly, 
forming 01,0 and HgOl,, or, if water be present, 
forming HOlOAq and HgOHgOlj (cf vol u 
pp 12, 16) — 9 All alcoholic solution of merourie 
chloride heated with yellow HgO at once pro- 
duces black oxychloride HgOHgOl,, the same 
oxychloride is formed from the red vsnety of 
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HgO only after prolonged action of boiling aloo- 
hoho HgGl, solution — 10 Oxalic acid solution 
reacts with yellow HgO, to form oxalate, m the 
cold , but the red variety is unchanged when 
boiled with H.^ 0 a 04 Aq 

Combinations — 1 With alkaline earth 
chlorides , obtained by the reaction of HgO with 
solutions of CaCl^, BaCl^, and ^rCl* The com 
pounds 2HgO CaCla dH^O, HgO BaCl, 6H,0, 
and HgO SrClj GHjjO, are. described by Andr6 
(C B 104, 4dl) — 2 With ammoniat to form 
2HgO NHj H,0 = NHg.OH 2H,0 , this com 
pound reacts with UCids as a base forming di- 
mercuri ammonium salts (v MaaouRAM 
MONIUM COMPOUNDS, p 206) 

Mercury, oxybromide of 8HgO HgEr^ 
ssHg^OgBr, (Basic mercuric *hromide ) A 
yellow, crystalline, powder , obtained by boihng 
HgBr^Aq with HgO, filtering, and allowing to 
crystallise , or by partial ppn of HgBrjAq by 
KOHAq, and boiling the liquid m contact with 
the pp (Lowig, P 14, 485 , c/ Bammelsberg, 
P 66, 248) 

For H F of oxybromidea of Hg v Andr6, Bl 
[2] 41, 274 

Mercury, oxychlorides of HgxO^^Cl^ (Basic 
mercury chlorides) Several oxychlorides of 
Hg are known, they are produced by the re 
action of HgO with HgCl^Aq, by partial ppn of 
HgCl^Aq by KOHAq or NaOHAq, by mixing 
KHCOgAq and HgCl^q in different proportions, 
and by the reaction of Cl with yellow HgO 

Millon (A Ch [dj 27, 253) described oxy- 
chlorides obtained by mixing solutions of 
KHCO^ (free from K,CO.) and HgCl , both 
saturated at 15*^ (i ) 2HgO HgClj , by adding 1 
vol KHCOjAq to 6-10 vols HgC^Aq , also by 
adding 1 vol KHCO^Aq to 3 vols HgCL^Aq, 
stirring till ppn begins on the sides of the 
vessel, pouring off the liquid, adding a fresh 
quantity of the same mixture, and stirring again 
The compound obtained by the first process 
forms a red non crystalline powder, and yields 
yellow HgO when acted on by KO^^q , as ob- 
tained by the second process, the compound is a 
heavy, black, lustrous sohd, which yields red 
HgO with KOHAq hi ) 3HgO HgCL^ , by imx 
ing equal volumes of the solutions of KHCO, and 
HgCl^, and allowing to stand , a golden yellow 
crystallme pp , yielding yellow HgO with 
KOHAq (ill ) 4HgO HgCl, , by mixing 1 vol 
HgCljAq with 4-6 vols KHCO^Aq, and allowing 
to stand , a brown crystallme solid, which yields 
red HgO with KOHAq 

Boucher (A Ch [3] 18, 372) described seven 
oxychlorides, contaming HgClj and HgO m the 
ratios 1, 2, 3, 4, 5, and 6, each oxychloride 

exists, according to Boucher, m two varieties, one 
derived from and giving red HgO, the other de- 
rived from and giving vellow HgO , some of the 
oxychlondes also exhibit oUier differences 
Boucher described 15 different oxychlorides A 
tabular statement showmg the oluef differences 
between the oxychlorides is given by Boucher 

Andr4 (0 B 104, 431* described two oxy- 
ehlorides, ^Ol^SHgO and 2HgOL.3HgO, ob- 
tained by diBSohmg HgO m boili^ OaOl^q and 
MgGL^q, respectively, and pourmg the solutions 
into large quantities of cold water. 

The oxychlondes of Bs have been examined 
more recently by TbfUnmw (Ar. Ph* 27, 6$9 , v. 


abstract in 0 J 56, 1050) T. says that only 5 
defimte oompoundw exist, viz , HgO 2HgCl2, 
HgOHgCl^, 2 HgOHgOl 2 , 3HgOHgCl„ and 
4HgO HgOlj (i) HgO 2Hg01a is formed in all 
solutions prepared by dissolving HgO in 
HgCl^Aq, but it IS readily decomposed , it is 
beat prepared by heatmg at 100'^ 1 pt HgO 
(red or yellow), with 10 pts HgCl^, and 60 pts 
water, stirring till no further separation of a 
yellow powder occurs, washing, drying, and then 
washing with ether (free from alcohol) to re- 
move HgCl^ Waim water separates 2HgO HgClj , 
tNaOHAq ppts red HgO (ii) HgO HgCl^ has 
not yet been obtained pure (iii) 2HgO HgClj 
exists in two variet’ea, (a) red variety, obtained 
by mixing solutions of NaHCO, and HgCl^in the 
ratio 2NaHCO, HgCl^, (b) black variety, ob- 
tained by heating the red variety when dry, or 
by adding HgO to hot HgCl^Aq, or by mixing 
equivalent quantities of red HgO and HgCl, in 
cold water, or by treating 3HgO HgCl^ with 
cold HgCl^Aq (iv) 3HgO flgCIj is a yellow 
pp obtained by adding alkaline carbonate (nor- 
mal or acid) to HgCl^q, avoiding excess of the 
carbonate, also by treating freshly ppd yellow 
HgO with HgCl Aq (this preparation is yellow 
and yields yellow HgO with KOHAq), also by 
treating washed red HgO with HgCl Aq (this 
prepaiation is reddish yellow and yields red 
HgO by KOHAq) (v) 4UgO HgCl^ is obtained 
as a brown amorphous powder, by adding 
KHCOjAq to HgClAq» m the ratio 30 to 35 
KHCOj HgCl^ , it IS also obtained, as reddish- 
brown crystalline plates, by shaking HgCl Aq 
with red HgO in the ratio HgCl^ OUgO , both 
varieties give yellow HgO by KOHAq All these 
oxychlondes yield sublimates containing HgCl 
and HgCl when heated 

For H F of oxychlondes of Hg v Andr6, Bl 
[2] 41, 274 

Mercury, oxycyanides of, u. Cyamdes, yoU 
u p 342 

Mercury, oxyfluoride of HgO HgFj HgO. 
(Basic nvercuric fluoride) A yellow crystalline 
solid , obtained by dissolving fieshly jipd HgO 
in HFAq, and digesting the solution with HgO, 
or evaporating the solution (Fmkener, P 110, 
628) The oxyfluoride is also obtained by heat- 
mg HgP, 2H,0 (g V p 210) to 30^ (F ) Heated 
above 100°, the oxylluoride gives off H 0 and 
HF , it IB decomposed by water with aeparation 
of HgO 

Mercury, oxyiodide of 3HgO Hgl,. (Basic 
mcrcunc iodide ) A yellowish brown sohd , ob- 
tained by melting together HgO and Hglj m 
the ratio 3HgO Hgl 2 , also by digesting Hgl, 
with dilute KOEAq (Bammelsberg, P 48, 182) 

Mercury, oxysulphides of Oxysulphides of 
Hg have been described, but according to 
Polleck (B 22, 2850) none has been isolated, 
and the existence of any is very improbable 

Mercury, phosphide of No phosphide of 
Hg has been isolated with certainty By passing 
P hydride, prepared by boilmg amorphous P with 
KOHAq, into HgCl^Aq, several compounds have 
been obtamed Aschan (Chem Zeitung^ 10, 82, 
102) desoribeB a yellow compound 3Hg3P2.7HgCla, 
a red compound IHgsP, 5HgCl2, and a black 
compound Hg^^JBIgOls. A compound probably 
2P^ 6Hg/) 18 said by Aschan (i.c ) to be formed 
by passing P hydride ovcY Hg|00«. The ppa* 
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formed when P hydnde is passed into 
Hg(NO,)^q are probably mixtures of different 
compounds of Hg, P, and HNO, (A ) Most of 
the for^^ing compounds are readily decomposed, 
some explosively, by warming 

Mercury, salts of Hg forms two senes of 
salts, mercurous salts corresponding withHgjO, 
and mercuric salts corresponding with HgO 
The former are obtained sometimes by dissolv- 
ing HgaO in acids, sometimes by dissolving Hg 
in aoids and digesting with excess of Hg, and in 
some cases by double decomposition from the 
nitrate , the mercuric salts are obtained by dia 
solving HgO or HgCO, in acids, or by double 
decomposition from the nitrate The mercurous 
salts have the composition HgX, where X = NO,, 
^SO^, <fto , the mercuric salts have the compo- 
sition HgXj The mercuno salts are more stable, 
as a class, than the mercurous salts The nor 
mal mercurous salts are generally decomposed 
by water into a basic salt, which separates, and 
an acid salt, which goes into solution Many 
basic salts and a large number of double salts 
are known The salts of Hg, as a class, act as 
violent and imtatmg poisons The prmcipal 
salts of Hg are the following (v Caebonates,Ni 
TRATES, Sulphates, Ac ) antimonatest arsenates 
and -tfes, hromates^ carbonatest chlorates and 
perchlorates, chromates, todates and periodates, 
molybdates, nitrates and ites, phosphates, selen 
ates and -lies, sulphates and -ites, tantalates, 
thiosulphates, tungstates, vanadates 

Mercury, selenide of HgSe Small quan 
titles of more or less pure HgSe occur native 
in the Harz, accompanying PbSe HgSe is 
produced by strongly heating together Hg and 
Se, and subliming at a higher temperature, 
forms grey, metal like, lustrous laminsB , dis 
solved by aqua regia with formation of Hg se- 
Iqpite, slowly changed to the same compound by 
boihng cone nitric acid (Uelsmann, A 116, 126 , 
cf Little, A 112, 211) HgSe is also formed by 
passmg H^Se for a long time mto HgCljAq , the 
white pp of 2HgSe Hg0l2 at first produced is 
changed to black HgSe S G of natural HgSe 
IS 7 1 to 7 4 , S G of artificially prepared HgSe 
IS 8 877 

Combinations — 1 With merewne chloride, 
to form 2HgSe HgClj , a white pp formed by 
adding H^Se, or K2Se, to excess of HgOl^Aq — 2 
With mercuric oxide, to form 2HgSeHgO, a 
black powder formed by treatmg 2HgSe HgOlg 
with NaOHAq Decomposed by heat, yielding 
sublimates of HgSe and Hg (Uelsmann, A 116, 
126) 

Mercury, seleuochloride of Hg.,Se201,9 u 
Mercury, selemde of, Combinations, No 1 

Mercury, selenosulphide of A mineral 
approaching the composition HgSe 4HgS is 
found near San Onofre in Mexico , it is known 
as onofnte 

Mercury, selenocyanides ot HgSeCy and 
Hg(Se0y)8, r vol u p 348 

Mercury, silicofiuorides of Two are known, 
and MgSiF. 6H,0 

Mbrouboub sdjZcofluobide, HggSiF, 2H2O 
Clear prismatic crystals , obtamed by dissolvmg 
figsGOg in HgSiFAq, evaporatmg, washing with 
a little water, ana pressmg between paper (Fin- 
kener, P. Ill, 246 , ef Berzelmi, P. 1, 200). 


Meboubio bilioofluobidb, ?HgSiF«6H80. 
Obtained by dissolving HgO m HgSiFgAq, eva 
poratmg till yellow needles (HgSiF, HgO SHjO) 
begin to separate, and then allowing to stand at 
a temperature not above 16° Forms clear, 
colourless, rhombohedral crystals, very un 
stable , deliquescent m air, and efflorescent over 
HiS04 , composition doubtful (Finkener, P 111, 
246) The compound HgSiFg HgO SH^O (Fin- 
kener) was described by Berzelius (P 1, 200) as 
the normal salt 

Mercury, sulphides of Two are known, 
HgjS and HgS, the latt45f reacts towards the 
alkali sulphides as an acidic sulphide, it also 
combmes with many Hg compounds to foim 
double compounds 

Mercurous sulphide, Hg^S This sulphide 
IS best prepared, accordmg to Berzelius, by 
dropping mercurous acetate solution into Na 
or NH4 sulphide solution {cf Brands, Q J 8 
18, 292) HgNOgAq should not bo used, as the 
HNOj produced oxidises the Hg^S Hg2S is a 
black powder, easily decomposed by heat to HgS 
and Hg According to Barfoed (Bl [2] 8, 183) 
the substance described as HgjS always contains 
some Hg, however it may be prepared 

Mercuric sulphide, HgS Mol w uncertain 
HF [Hg,S] - 8,220 (Thomsen, ^ P O 2, 21) 
This compound exists m two forms a black 
amorphous pp , and a red crybtalline body 
known as vermilion or cinnabar 

Occurrence —In Illyria, Spam, Bohemia, Ural 
mountains, China, Japan, Mexico, California, 
Chill, and Peru 

Formation — 1 By rubbing or heating to 
gether 1 pt S and 6^ pts Hg — 2 By adding 
H2S, or an alkalme sulphide, to solution of a 
mercuric salt — 3 By digesting Hg with an al 
kalme polysulphide —4 By subliming a mixture 
of S and HgO or HgSO^ 

Freparatum Amorphous black mer 
ourio sulphide IS prepared by passing excess 
of H^S into shghtly acidified HgClAq or 
Rg(NO,)^Aq, washing the pp thoroughly with 
dilute HNOaAq and then with water, and drying 
at a low temperature —2 Bed crystalline 
mercuric sulphide (vermilion) is prepared 
m different ways {a) A mixture of 6 pts Hg 
and 1 pt S IS heated till combination occurs 
(attended generally with production of heat and 
light and partial projection of the mass) , the 
product IS powdered, mixed with a small quan 
tity of S, and heated for some hours in a hard 
glass flask, sunk in sand in a wind-furnace , the 
flask IS loosely closed by a charcoal stopper and 
IS arranged so that the upper part is kept com 
paratively cold, red HgS sublimes on to the 
neck of the flask The HgS is purified by grmd 
ing, boiling with KOHAq, and washing with 
water {b) Black amorphous HgS is heated 
with an alkaUne persulphide This may be done 
by tnturating 100 pts Hg with 88 pts S for 
some hours, till black HgS is produced, heating 
with 26 pts KOH i^ 130-160 pts water to 46°- 
60° for several hours (the water being replaced 
as it evaporates, and the mass being stirred 
from time to time) until reddening begins, after 
which the temperature is maintamed at 46° idl 
the whole is bright red The red HgS is washed, 
and any Hg present is removed by levigation 
(Bmimer, P. 16, 598 » pf, Doboremer, 8 61, 380; 
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Pirmflmch, D P J 172, 370 , Liebig, A 6, Aooording to Schneider (P 127, 488) the crystalt 
289 , 7, 49 , Baab, it P 24, 89) (c) HgCl^Aq of the sulpho- Balt, when kept for some years in 
IS poured into excess of dilute NH^Aq , to the EOHAq, form six sided, lustrous, olive green 
pp of NH2HgGl thus produced is added oonc tablets having the composition 2HgS K^S 
NajjSPjAq in quantity rather more than sufd- Combinations — 1 alkali sulphides 

cient to dissolve the pp , and the whole is heated supra. Reactions No 9 — 2 Forms a compound 
for some time to 70°-80*’ (Hausmann, B 7, with hydrogen sulphide, SlHgSK^ Produced 
1746) For details of the manufacture of Yer- m solution by passing H^S into HgS suspended 
miUon V Diotionaby of applied ohemistbt — in boiled water (Linder a Picton, G J Proc 
8 Colloidal mercuric "ulphide, soluble m 1890 49) —3 VJiih. cuprous chlande to form 
water, is obtamed by ppg a dilute solution of a 2Hg8 Cu^Cla, a yellow solid, obtained by boiling 
mercuric salt by H^S, and washing with water HgS with CuCl^Aq and HClAq, and removing S by 
or dilute H^SAq for a long time (Winssinger, Bl »OS^ (? SHgS + 2CuCl2 = 2HgS Cu201,+ HgCl^ + S) 
[2] 49, 462) This compound is decomposed by boiling cono 

Properties — The black sulphide is an HOlAq with evolution of a little H^S and forma 
amorphous, heavy powder , heated m a closed tion of Ou^Clj and HgCl2 m solution , dilute hot 
vessel, it yields a sublimate of red HgS , heated H^S04Aq has no action, but with boihng cono 
in air, Hg sublimes and SO, is formed , it is not H^SO^, HCl and SO, are evolved and a compound 
acted on by dilute acids The red sulphide of HgS04 and HgS is formed NaOHAq produces 
crystallises m hexagonal forms, ac-ll 145, NaCl, HgS, and CujO {v Heumann,P 7, 1390) 

S G 8 1 to 8 99 , polarises hght , blackens by 4 With mercuric chloride, and alw with tncr- 
exposure to hght (v Heumann, B 7, 760) , curio bromide, to form compounds 2HgSJEgX, 
heated to the subhmation temperature, red HgS (X=aCl or Br) These sulphohaloid oom- 
is changed to the black variety (Fuchs, P 31, pounds are formed (a) by passing HjS into 
681) Mitscherhch (A 12, 168) found V D of excess of HgCLAq or HgBr Aq, (6) by digesting 
HgS at 670® to be 85 3 , V and G Meyer found freshly ppd HgS with boihng HgCl,Aq or 

V D at 1660® to be 78, the formula HgS requires HgBr,Aq (H Bose, P 13, 69), (c) by adding HCl 
VD 116, a mixture of Hg + Hg + 2S requires (or BGBr), or solution of a metallic chloride (or 

V D 77 3 The red sulphide reacts with acids bromide), to HgS dissolved in mercuno acetate 

more slowly than the black vanety The col- solution (Palm, O C 1863 120), (d) by heating 
loidal sulphide is soluble m water, formmg HgS with 8-10 parts HgCl, or HgBr,, till the 
a solution which is black and opaque when cono , whole melts, and washing the cold mass with 
but brown, with a greenish tmt by reflected light, boihng water (Schneider, P 115, 167) The 
when dilute, a very dilute solution may be compounds are yellow white crystalline powders, 
boiled till all HjS is expelled, or kept for some decomposed by slow heating to HgS and HgX,, 
time, without change decomposed by alkali bolutions, but not by 

Reactions — 1 Heated in a closed vessel, KgB HNOsAq or H,S04Aq (c/ Barfoed, J pr 93, 
•ublimes —2 Heated in air, SO, is formed, and 230) — 6 With mercuric iodide to form the 
Hg sublimes — 3 Heated with solid alkalis or sulpho iodide HgSHgl, , a yellow sohd ob 
alkaline carbonates, Hg sublimes and alkaline tamed by digesting Hgl, with less H,SAq than 
sulphide remains — 4 Heated with tron, tin, sufiioes for complete decomposition (H Bose, P 
antimony, copper, zinc (and some other metals), 13, 59) , also by ppg HgO and Hgl, in HClAq 
a metallic sulphido and Hg are produced , E[gS by a small quantity of H,S (Bammelsberg, P 
IS decomposed by heating with finely divided Cu 48, 176) , also by satuiating Hgl, in HIAq with 
and water (v Heumann, B 7, 1388, 1486) — 5 H,S, and diluting (Kekul6) Palm (C C 1863 
Digested for some time with iodine m KIAq, 121) says that the yellow red pp obtamed by 
HgS IS decomposed with formation of Hgl, 21H adding HIAq, or a solution of an alkah iodide, 
and separation of S (Wagner, J pr 98, 23) —6 to HgS dissolved m mercuric acetate solution, 
HgS IS decomposed to Hg and SO, by heating has the composition 2HgS Hgl^^ — 6 With 
withZeu<f monoa;id^,Pb bemgseparated. — 7 HgS mercwnc^iiori^, to form the su Ip hofluoride 
is bcarcely attacked by diiute octets , coftc nitric 2HgSHgF,, obtamed by passmg a httle H,S 
acid produces Hg(N03) mixed with HgSO^ , into HgF, dissolved m HFAq (H Bose, P 13, 
HNOjAq S G 0 1 2 produces a white compound 69) — 7 With mercuric sulphate, to form several 
2HgS Hg(NO,)2 —8 According to Bolley (A 75, compounds, the chief of which are (1) 
239) HgS IS at once decomposed by an am- HgSO, HgS, (^2) HgSO, 2HgS, and (8) 
moniacal solution of silver mtrate, with forma B^S04 3HgS These compounds are obtamed, 
tion of a mercurammonium salt and Ag,S —9 fl) by treating red HgS with warm H,S04Aq 
HgS 18 insoluble m caustic soda or sodium mono- (Palm, J 1862 220) , (2) by treating 2HgS HgN O, 
sulphide solution , but it dissolves in a mixture (obtained by passmg a little HjS mto 
of the two, 1 e m sodium hydrosulphide solution IIg(N03),Aq) with H,S04Aq (Barfoed, J 1864 
This solution contains a sulpho- salt {sulpho- 282 , Kessler, A Ch [2] 6, 615) , (3) by adding 
hydrargyrate of sodium) The solution is readily H,S40gAq to Hg(NO,),Aq and removing S by 
obtamed by adding KOHAq to ppd HgS, and washing with GS, (Spring, A 199, 116 , Wacken 
passmg m H3S (excess of H,S causes reppn roder, A 60, 190) —8 With mercuric mtrate, to 
of HgS) On evaporation, white crystals form "^JHgS HgJNO,),, a white solid, obtamed by 
HgS]^S5H«08eparate, mixed with EOH, these passmg a httle HjS into Hg(N05)2Aq, or by 
crystals are decomposed by water (Weber, P 97, mgesting freshly ppd HgS with Hg(NO,),Aq, 
76 , cf Brunner, P 16, 6961 By ppg Hg01,Aq or by ppg a solution of HgS m mercuric acetate 
with NH4 sulphide, and adomg EOHAq, a sola- by HNO,Aq or alkah mtrate solution ^ Bose, 
tion IB obtamed, which, on evaporation, yields Barfoed, Palm, lx ) By heating HgS with 
KOI, and then » sulpho* salt mixed Tidib aOR* ^NOfAqi S.G. 1 2, to 120^ m a elpsed tube, Gramp 

Yoih in. Q 
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(/ pr [2] 14, 299) obtained a white crystalline 
mass of 6HgS HgO 2Hg{NO,)2 12H,0 

Mercury, sulphobiomide of, v Mercuric 
tulphtde^ Combtnatwns, No 4 

Mercury, sulphoohlonde of, v Mercuric 
tulphidCf Gomhiuationsy No 4 

Mercury, sulphocyanides of, v vol u p 
850 

Mercury, sulphofluoride of, v. Mercuric 
eulphxde^ Combinations^ No 6 

Mercury, sulpho-iodides of, v Mercuric 
sulphide. Combinations, No 6 

Mercury, sulphoselenide of, v Mercury 
selenosulphide of, p 224 

M M P M 

MEBOUBT COMPOUNDS, ORGANIC Mer 
oury forms compounds with two identical alcohol 
radicles, or with one alcohol radicle and one acid 
residue Compounds of mercury with two 
different alcohol radicles appear to split up at 
the moment of their formation, eg 2HgEtMe 
«HgMej + HgEt2(Frankland, ^ 111,67) 

Mercury dimethide Hg(GH3)2 Mercury 
dimethyl Mol w 230 V D 8 29 (calc 7 97) 
(93°-96°) 

Formation — 1 When mercury is exposed 
with Mel to sunlight for a week, crystalline ' 
CHsHgl IS formed (Frankland, A 85, 361) 
When this body is distilled with KOH, lime, or 
KOy, mercury dimethide passes over as a heavy 
liqmd which may be purified by washing with 
water and rectifying over CaOlj (Buckton, Fr 9, 
91 , A 108, 103) — 2 By the action of sodium- 
amalgam on Mel (10 pts ) in presence of acetic 
ether (1 pt ) (Frankland a Duppa, G J 17,416 , 
A 130,106) 

Properties — Colourless oil, with faint but 
mawkish taste In sol water, v sol alcohol and 
ether Dissolves phosphorus, resins, and caout 
ohouc Very mfiammable, burning with a bright 
flame 

Beactions — 1 Iodine forms CHjHgl and 
methane Bromme acts m like manner —2 
SnCl, forms a crystallme compound which is 
decomposed by water with formation of 
CHsHgCl — 8 Cone HOlAq gives methane and 
CHgHgCl — 4 Cone H3SO4 gives methane and 
(0H,Hg),SO4 —6 PCI, gives CH,HgCl —6. 
EMn04 oxidises it to CH, Hg OH (Seidel) 
Mercuric chloro-methide CH, HgCl 
[170®] (Seidel, J pr [2] 29, 136) SO 4 063 
(Schrdder, B 12, 66^ Formed from HgMe^ by 
the action of HCl Lammas 

Mercuric lodomethide [143®] 

From Mel and Hg in sunlight (Frankland) 
Formed also by heating HgMe2 with Hgl, 
Small nacreous laminas (from ether), insol 
water, m sol alcohol, v sol ether and Mel 
Slightly volatile, emitting an unpleasant odour, 
and leaving a persistent nauseous taste May 
be sublimed. 

Mercuric nitromethide CH^EgNO, 
[100®] From an alcoholic solution of OH3 Hgl 
and AgNO« Nacreous laminae, v sol w^er, si 
sol alcohol Its solution is not ppd by ]S)H or 
baryta water, but HOI and soluble chlondes ppt 
CH,HgCl (Streoker, A 92, 79) 

Mercuric acetomethide CH, Hg.OAo 
[148®] Obtained by heating HgMcj with acetic 
acid at 180® (Otto. [2] 6, 26) Thm tables, 


with very offensive odour, nearly insol boiling 
water and cold HOAc 

Mercuric chloro-mcthylo iodide 
CH2OI Hgl [129®] Obtained by boiling 
CH^IHgl with alcoholic HgOl^ (Sakurai, G J 
41, 360) Silky plates (from alcohol) Decom 
posed by iodine into methylene ohloro iodide and 
HgCl, 

Mercuric lodo methylo-iodide 
CHjI Hgl [109°] i^ormed by leaving mercury 
and a little mercurous iodide m contact with 
methylene iodide in a sealed tube for several 
days (Wanklyn a Von Tlwan, C J 12, 258 , 
Sakurai, 0 J 37, 658) White crystals (from 
CHJj) » MiBol water, cold alcohol, ether, chloro 
form, EtI, and benzene , si sol boiling alcohol , 

V sol methylene iodide When heated with 
iodine dissolved m aqueous KI it is decomposed 
into OH2I2 and Hglj Chlorine and bromine act 
m like manner When heated with HOlAq it is 
reduced to CH^ Hgl 

Di-mercuric methyleno-di-iodidc 
OH3(HgI)2. [c 230®] Obtained by exposing a 
mixture of an ethereal solution of methylene 
iodide with a little Hgl^ and an excess of mercury 
to sunhght (Sakurai, C J 39, 487) 1 oimed 

also by the action of mercury on CH 1 Hgl 
Yellowish crystallme powder, insol all ordinary 
solvents, si sol hot methylene iodide When 
heated with dilute HOlAq or with ElAq it yields 
OH, Hgl lodme forms Hgl, and me thylene 
iodide 

Mercuric methenylo-tri^iodide 
CH(Hgl), From iodoform, mercury, and alco 
hoi, by exposure to sunlight (Sakurai, C J 39, 
488) Yellow mass, insol ordinary solvents and 
in OHjI,. Gives iodoform when treated with 
iodine 

Merourlo diethlde HgEt,. Mol w 268 
(159°) S G 2 46 V D 9 97 (calc 9 4) Strecker 
{C B 39, 67 , A 92, 97) by acting on 1 tl with 
mercury obtained the compound EtHgl Diin 
haupt {Ghem Qaz 1864, 263 , A 92, 879) ob 
tamed the corresponding EtHgOl and LtHgBr 
by decomposing bismuth triethide with HgO], or 
I HgBr, Buckton I A 109, 218, 0 J 16, 17) ob 
tamed HgEt, by tne action of ZnEt^on HgCl^, 
and, lastly, Frankland and Duppa showed that 
mercuric diethlde can be more easily obtained by 
the action of sodium amalgam on EtI m presence 
of acetic ether The acetic ether remains m un 
dimimshed quantity at the end of the process • 
but nevertheless its presence is essential 

Preparation — Ethyl iodide (10 pts ) 10 mixed 
with EtOAo (1 pt ) and poured upon 4 p 0 so- 
dium amalgam, the flask being shaken and 
cooled in water When separation of Nal has 
rendered the hquid pasty it is distilled off from 
a water bath and shaken with fresh amalgam 
Finally it is mixed with water, and the oil dned 
over CaCl, and rectified. 

Properties — Transparent colourless hquid, 
with faint ethereal odour , insol water, si sob 
alcohol and ether Very poisonous Bums wiih 
smoky flame Takek fire in chlorine. 

Beactions, — 1 Acts violently on bromme and 
iodine, forming EtHgBr and EtHgl (Buckton, 
A 112,22^-2 Alcoholic HgCl, forms EtHgOl. 
8 Cone HOlAq forms ethane and EtHgOl — 
4 H2SO4 gives ethane and (EtHg},S04 —6* So- 
dium forms a bulky grey spongy mass, whiili 
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takes fire in air and violently decomposes when 
heated — 6 Heated with finely graniUated zinc 
it yields ZnEt^and mercury (Franklanda Duppa, 

C J 17, 29} Cadmium forms CdEt, Bismuth 
gives BiEt, — 7 Mercuric ethide is decomposed 
when heated at 160° with coppery irony silvery or 
gold y but ethides of these metals are not formed 
8 KMn 04 forms EtHgOH— 9 When heated 
with PCI 3 it forms PEtCl^ — 10 Iodoform at 90° 
gives acetylene and ethylene (Suida, M 1, 716) 
Mercuric chloro-ethiae EtHgCl [190°] 
(Seidel) S G 3 48 Formed by the action of 
HgClj on BiEt, , by ‘resting HgEt, with alcohoho 
HgCll and by the action of HgCl, on ZnEt, 
Ppd by adding NaCl to an aqueous solution of 
EtHgNO, Obtamed also by treating EtHgOH 
with HOI Light indescent lamnae (from al 
cohol) Nearly in sol water, si sol ether, v sol 
boiling alcohol Sublimes at 40° With Ag.CO, 
it gives (EtHgjjCOg, which crystallises with dif- 
ficulty and IS easily decomposed by heat and by 
acids Ag 3 P 04 gives a very soluble phosphate 
(Dunhaupt) 

Mercuric lodomethide EtHgl Formed 
by the action of meicury on EtI in diffused day- 
light Decomposed by direct sunlight (Strecker, 
A 92, 76) Shining lamime , insol water, sol 
alcohol and ether Sublimes at 100° Dissolves 
without change in aqueous NH, or KOH With 
ZnEtj it yields Znlj and HgLt^ 

Mercuric ethylo hydroxide EtHgOH 
Obtained by adding moist Ag O to a boiling al 
coholic solution of EtHgCl, filtering, and evapo 
rating in vacuo Strongly alkaline liquid, which 
blisters the skin V sol water Decomposes 
ammomum salts with expulsion of NH 3 It does 
not liberate KOH or MgO from their salts, but it 
ppts salts of Al, Zn, Sn, Cu, Au, and Pt With 
a large excess of HjS it forms a white pp turning 
through orange to black With metallic zinc it 
forms ZnEt^ With acids it forms crystalline 
salts , e g HCl yields EtHgCl 

Mercuric bromo ethide EtHgBr Mer- 
curic ethylo bromide Formed from BiEt, and 
HgBr^, or by treating EtHgOH with HBr (Dun- 
haupt, A 92. 379) Resembles EtHgCl 

Mercuric ethylo cyanide EtHgCy 
Formed by saturating an alcoholic solution of 
EtHgOH with HCy Crystallises readily , v 
sol alcohol and ether Very volatile Gives off 
a repulsive odour when heated 

Mercuric ethylo nitrate EtHgNO, 
Mercuric nitro ethide From EtHgl and AgNO, 
Colourless prisms, v e sol water, m sol alcohol 
(Strecker) 

Mercuric ethylo sulphate (EtHg) 2 S 04 
Formed from EtHgCl and Ag 2 S 04 Shining 
laminas (from alcohol) 

Mercuric ethylo sulphide (EtHg),S 
Obtained by adding ammonium sulphide to an 
alcohoho solution of EtHgCl Yellowish white 
powder, v sol alcohol, ether, and CS^ The al 
ooholio solution is decomposed by evaporation, 
leaving HgS 

Mercuric ethyl^^-acetate EtHgOAc 
17 B°] Obtamed by dissolvmg HgEt^ m HO Ac 
Otto,-Z 1870,26) 

Mercuric dipropyl HgPr, (190°) (0 ) ; (180°) 
(Sohtsoherbakoff, J B 18, 863} S G M 2 214 
Formed by the action of propyl iodide on sodium- 
Ainalgam m presence of aoetio ether (Cfihoturs^ 


O. It 76, 133, 1383) Oil, si sol alcohol, v sot 
ether With iodine and bromine it forms pro- 
ducts which may be crystallised from alcohol 
The effect of small additions of HgPrj, of 
Hg( 04 H 9 ) 2 , of Hg(C 4 H„) 2 , and of HgPha on the 
freezmg pomt of ethylene bromide has been 
studied by Louise and Roux {G R 107, 600) 
Merouno di isobutyl Hg(OH 2 Pr) 2 . (206°) 

8 G i- 1 835 Obtained by treating a mixture 
of isobutyl iodide and acetic ether with 2 p c 
sodium amalgam (Cahours) Colourless liquid 
Iodine forms CH^PrHgl, whence Ag^O forms 
CH.Pr HgOH Bromine acts m like manner 
Mercuric di isoamyl Hg(C 5 H „)2 S G ^ 1 666 
From isoamyl iodide (6 pts ), acetic ether (1 pt ), 
and sodium amalgam (Frankland a Duppa, A 
130, 110) Colourless oil, decomposed on distil- 
lation even tn vacuo May be distilled with 
steam Insol water, v si sol alcohol, v sol 
ether With chlorine it forms dense fumes of 
C^HijHgCl It reacts with great violence with 
bromine and iodine With an alcoholic solution 
of HgClj it readily forms CsHuHgCl [86°], which 
crystallises from alcohol in hair like needles An 
ethereal solution of Hg(C 3 H „)2 treated first with 
an alcoholic solution of iodine and then with 
solid iodine forms isoamyl iodide and C^HjjHgl 
[122°], which crystallises from alcohol in pearly 
scales With zinc at 130° C^H^Hgl forms zmo 
isoamyl and zinc amalgam 

Mercuric di octyl Hg(C 8 H „)2 S G 1 342 
Prepared by the action of sodium amalgam on 
octyl iodide in presence of a little acetic ether 
(Eichler, B 12, 1880) Liquid Insol water, 
sol alcohol, ether, and C^H^ Decomposes at 
200° into Hg and hexadecane (dioctyl) 

Mercuric octylo lodicfc CgH^Hgl white 
silky pp Prepared by the action of an alco 
holic solution of iodine on mercury dioctyl 
Mercuric octylo chloride CyHi^HgCl 
White pp Prepared by the action of merouno 
chloride on mercury dioctyl 

Mercuric octylo-hydroxide 
C^HijHgOH [75°] Prepared by the action of 
silver oxide on an alcoholic solution of mercury 
dioctyl (Eichler, B 12, 1881) Yellow leaflets 
Insol cold, si sol hot, water, y sol alcohol 
Alkalme 

Mercuric allylo-xodide CjHjHgl [135°] 

B (CS 2 ) 18 7 at 49° Formed by shaking allyl 
iodide with mercury, and extracting the resulting 
yellow mass with hot alcohol or ether (Zmin, A 
96, 363 , cf Lmnemann, A 140, 180) It is best 
to mix the allyl iodide with an equal volume ol 
alcohol (Oppenheim, B 4 670) Silvery scales, 
which turn yellow on exposure to light, esjieoially 
on arying It e\en turns yellow in the dark 
Sublimes at 100° SI sol cold alcohol, nearly 
insol water Decomposes above its meltmg 
point AgNOj added to its alcoholic solution 
ppts all the iodine as Agl Moist Ag^O ppts 
Agl, and the filtrate on evaporation leaves a 
strongly alkaline syrupy mass which forms 
salts with acids HI easily decomposes it, 
forming Hgl, and propylene Iodine forms 
Hgl, and allyl iodide (Lmnemann, A 133, 133 , 
Suppl 3,262) PBr,, acetyl chloride, and BzCl 
have no action on mercury allyl iodide On 
shaking it with a solution of ZnEt^ in ether an 
energetic reaction sets in, the products bemg 
mercury, Znl,, diallyl, ftud HgEt,. A solution 
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of KOy acts quickly m the cold, forming diallvl, 
mercury, HgOyj, and KI , if in distilling off the 
diallyl the distillation is not stopped m time an 
explosion occurs Aqueous El at 100° forms 
mercury, diallyl, and KHgIg The mercury 
allyl compounds attack the skm, producing 
blisters which appear after the lapse of 7 hours 
The compound CgHjHgCl obtamed by the action 
of HCl on the hydroxide is sparingly soluble 
(Krasowsky, Z 6, 627) 

Mercuric propargyl iodide CgHgHgl From 
propargyl iodide and mercury (Henry, B 17, 
X132) Small yellowish orystaUine masses i 

Mercunc diphenyl Hg(OaH 4]2 [120°] 
(above 800°) S G 2 318 Formed oy heating a 
mixture of bromo benzene, benzene, HgOlj, and 
sodium (Michaelis a Reese, B 16, 2876) Pre- 
pared by boiling for some time a solution of 
bromo-benzene (10 pts ) in an equal volume of 
xylene with 2 7 p o sodium amalgam and a little 
acetic ether (1 pt ) The product is recrystallised 
from benzene (Dreher a Otto, Z [2] 4, 686 , 6, 
9 , A 154, 93) Small white needles or prisms, 
turmng yellow in dayhght Insol water, v sol 
chloroform, CS^, and benzene, m sol ether and 
boilmg alcohol May be sublimed Partly de- 
composed on distillation mto mercury, diphenyl, 
benzene, and charcoal 

Reactions — 1 Dry HOI gives benzene and 
HgClg. HI, nitric acid, HBr, and HgSO, act m 
like manner — 2 When melted with sulphur 
(2 at ) the products are HgS and phenyl mer- 
captan — 8 Iodine (2 at) m alcoholic or GS, 
solution forms PhHgl and lodobenzene Excess 
cf lodme forms Hgl, and lodo benzene — 
4 Chlorine forms PhHgCl and chloro benzene. 
Br acts in like manner —5 Glacial acetic acid 
fields benzene and PhHgOAc — 6 Aluminium 
foil at 130° forms AlEt, [230°] (Fnedel a Crafts, 
A Ch [6] 14, 4b0) —7 Alcoholic HgClg at 100° 
gives PhHgOl — 8 When boiled with sodium, ben- 
zene and sodium amalgam are formed —9 SOg 
givesmercuric benzene sulphonate (Otto, Jpr [2] 

l, 179) — 10 Allyl iodide forms diallyl, ^hphenyl, 
and PhHgl (Suida, M I 716) -11 0«H,SOgCl 
at 160° forms OgH^SOgOgHj and PhHgCl (Otto, 
B 18, 2461—12 COClCOgEt forms phenyl- 
glyoxyho etner (Olaisen a Morley, B 11, 1696) 
18 V^en oxidised by EMn 04 the hydroxide 
PhHgOHis probably first formed, but on addmg 
HCl this IS changed to PhHgOl (Seidel, J pr 
[2] 29, 134, Otto, J pr [2] 29, 136) 

Mercuric phenylo chloride 
Mercuric chlorophenylide [260°] Obtamed by 
slowly passmg chlorine over HgPhg or into its 
solution in CS, Prepared by heating HgPhg 
with HgCl, in alcoholic solution at 110° Tn- 
metric tables ffrom benzene) May be subbmed. 
SI sol alcohol and benzene, insol water 

Mercuric phenylo -bromide OgHjHgBr 
[276°] Resembles the preceding in preparation 
and properties Br forms HgBrg and bromo- 
benzene When heated with an alcohoho solu- 
tion of KjS the products are KBr, HgS. and 
HgPhf* 

Mercuric phenylo-iodide CgHjHgl, 
[266°] From HgPh- and I in alcohol Satiny 
tables (from alcohol benzene) Insol water, 
nearly insol, cold alcohol, ether, and benzene, 

m. sol. hot bcnsane and chloroform, v. sol. OS,. 


May be partially sublimed Sodium amalgam 
reduces it m alcoholic solution to HgPhg 

Mercuric phenylo hydroxide 
OgHgHgOH, From PhHgOl by boiling with 
alcohol and moist Ag^O White trimetrio prisma 
(from alcohol), sol boiling water, alcohol, and 
benzene, si sol cold water Softens at 100°, 
but IS not melted*^ at 200° The aqueous solu- 
tion IS alkaline in reaction Expels NHg from 
its salts , ppts alum/na from alum, and absorbs 
COg from the air 

Mercuric phenylo cyanide PhHgCy. 
[204°] From HgPhg and^HgCyg m alcoholic 
solution at 128° Long slender trimetnc prisms , 
V si sol boiling water, m sol boiling alcohol 
and benzene Cone HClAq at 120° forms HgCl , 
formic acid, benzene, and NH, Alcoholic KOI I 
forms mercury, benzene, and potassium cyanatc 
Iodine forms PhHgl and ICy HgS forms HgS, 
benzene, and HCy 

Mercuric phenylo -sulphocyanide 
PhHgSCy [227°] From HgPh and Hg(SCy),. 
Silky plates, sol boilmg alcohol 

Mercuric phenylo -nitrate PhHgNOj, 
[0 167°] From PhHgCl and AgNO, in alco- 
hoi Trimetnc silky plates , v si sol boiling 
water Cone HClAq gives benzene and mercuric 
nitrate 

Mercuric phenylo carbonate 
(PhHg)2C08 From PhHgCl and AggCO, Small 
white needles, si sol boilmg water, m sol 
boilmg alcohol and benzene Not decomposed 
on fusion 

Mercuric phenylo-formate 
PhHgO OHO [171°] From HgPh, and con* 
centrated formic acid Small tables 

Mercuric phenylo acetate PhHgOAc. 
[149°] Obtamed by boihng HgPhg with excess 
of HOAc, ppg with water, and crystallising from 
hot water Radiate groups of pnsms , si sol 
cold, m sol hot, water, m sol alcohol and 
benzene. Decomposed by distillation yielding 
diphenyl, benzene, Ao^O, HOAc, carbon, and 
mercury Boihng aqueous HCl forms benzene, 
HgClg, and HOAc Other mineral acids act in 
hke manner Sodium amalgam reduces it in 
alcohoho solution to benzene Iodine, acting on 
its aqueous solution, forms Hgig, lodo benzene 
and HOAc HgS forms HgS, benzene, and 
HOAc 

Mercuric phenylo-propionate 
PhHgOO,H,0 [c 166°] From HgPh. and boil 
mg propionic acid Crystals , sol not water, 
alcohol, and benzene 

Mercuric phenylo-myristate 
PhHg00,4Hg,0 ' From HgPhg, mynstio acid, 
and alcohol at 120° Small scales , sol boihng 
alcohol and benzene Boiling HClAq splits it 
up mto HgOlg, benzene, and myristic acid (Otto, 
J pr [2] 1, 179). 

Meronrio tetra-methyl-di-amido-di-phenyl 
(NMep0^4)gHg [169°] Formed by the action 
of Bomum am^gam in presence of EtOAc on 
jp-bromo-di-methyl-anUme dissolved m xylene 
(Schenk a Michaehs, B. 21, 1501) Colourless 
crystals, turning green m air Crystallises from 
benzene with 0«H, (1 moh) V e sol chloroform, 
and benzene, v si soL alcohol and ether 

Meronrie di-o-tolyl Hg(0,H4Me)2. [107°]. 
From 0 bromo toluene eogjum-amalgam, and 
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Aeetio ether (Ladenbnrg, A 178, 162). Large | 
tnolinio tables (from benzene) 

Mercuric o-tolylo-chloride 
[2 IJOaH^Me HgCl o Tolyl-nterctmo chloride 
[146°] Formed by treating mercuric di o tolyl 
with HgCl, in ethereal solution (Miohaelis a 
Genzken, A 242, 180} Needles , v sol chloro* 
form, m sol alcohol and benzene, si sol ether 
and petroleum ether Sublimes with partial de 
composition 

Herourio m-tolylo-chlonde 
[3 IjOgH^Me HgCl * [160°] Obtained by boiling 
(OaH,Me) 8 SbHgCl 2 with alcohol (M a G ) ’ 
Needles (from alcohol) , v sol chloroform and 
benzene, m sol alcohol HjS passed into its 
alcoholic solution ppts HgS 

Mercuric di-^ tolyl Hg(OaH 4 Me),. [238°] 
Formed from p bromo toluene, sodium amalgam, 
and EtOAc (Dreher a Otto, A 154, 171 , Laden- 
burg, A 173, 163} Needles or tables , insol 
water, si sol cold alcohol, m sol hot benzene, 
CS^, and CHClj May be distilled Boihng cone 
HCIAq gives toluene and HgClj 

Mercuric p tolylo chloride 
C«H,Me HgCl [187°] Small tables (Otto, J pr 
[2] 1, 185} 

Mercuric p tolylo iodide C^H^MeHgl 
[220°] From mercuric di p tolyl and iodine 
Trimetric satiny tables , insol water, si sol 
boiling alcohol, m sol hot benzene May be 
sublimed 

Mercuric p tolylo-acetate 
CjH^Me HgOAc [153°] Small trimetric prisms , 
nearly insol cold water, si sol boiling water, 
m sol alcohol Behaves like the corresponding 
phenyl compound 

Mercuric di-p xylyl (C^HsMeJ^Hg [123°] 
Prepared by the action of sodium amalgam on 
bromo p xylene (Jacobsen, B 14,2112) Thick 
prisms , sol CS^, chloroform, and benzene, si soL 
alcohol and ether 

Mercuric di-m-xylyl [1 3 4] (C„H 3 Me 2 ) 2 Hg 
[170°] From bromo m xylene and 2 p c sodium 
amalgam by heating at 145° for 12 hours (Weller, 
B 20, 17181 Slender felted needles , si sol ether, 
alcohol, and cold benzene , v sol hot benzene 
Boiling HCIAq gives HgCl^ and m xylene PCI, 
forms C^HjMejPCl, (257°) and CJ^jMe^HgCI 
Mercuric di n-propyl-di phenyl Hg^C^H^Pr),, 
[110°] From Br C^H^ Pr [1 4] and sodium- 
amalgam (R Meyer, J pr [2] 34, 103} Long 
needles 

Mercuric di cymyl Hg(0,„H„}2 [134°] 

Formed by heating a mixture of bromo cymene 
with xylene and sodium amalgam with addition 
of a little acetic ether (Patemb a. Colombo, B 
10, 1749} Long slender needles , m sol boil- 
ing alcohol, benzene, and xylene 

Mercuric di pentamethyl-phenyl Hg(C,Me 4 ),. 
[266°] From bromo - pentamethyl - benzene, 
chloroformio ether, and sodium-amalgam (Jacob- 
sen, B 22, 1220} Prisms (from xylene) , v si 
sol alcohol and ether, v sol hot xylene 

Mercuric di-naphthyl-Hg(C„H,), Mol w 
464 [243°] S G 1 93 (Schroder, B 12, 664) 

Formed by boiling (o) bromo naphthalene witn 
several times its volume of crude xylene, 
pasty sodium-amalgam, and a httle acetic ether 
for 19 hours, and filtering while hot (Otto a* 
M6ries, A 147, 164, Z [2] 3, 877, 4, 162). 
Small minute, trimetric prisms (from benzene 


or CS,) Not affected by air or light Insol. 
water, sL sol boiling alcohol, cold benzene or 
ether, m sol hot CS,, chloroform, and benzene 
Decomposed by heat Cone HIAq forms Hgl, 
and naphthalene HCl and HBr act m a simuar 
way lodme forms Hglj, 0,oH,HgI, and ulti- 
mately O^H^I It does not react with HgOl^ 

Mercuric naphthylo^bromide 
C,oH,HgBr [196°] From Hg(0,oHA, and 
bromine Formed also by heating Hg{0„H,}, 
wnth HgBr, Needles , insol water, sol hot alco- 
hol 

Mercuric naphthylo iodide 0,oH,HgI 
[185°] From mercuric di naphthyl and iodine 
(1 mol ) m CS, Soft satiny needles or dendntio 
groups Not altered by light, insol water, si 
sol hot alcohol and benzene Sodium-amalgam 
converts it into mercuric di naphthyl 

Mercuric naphthylo acetate 
C,*H, HgOAc [164°] Formed, together with 
naphthalene, by heating mercuno di naphthyl 
with excess of HOAc Small needles (from al- 
cohol) , msol water, v sol hot HOAc, alcohol, 
CS 2 , benzene, and chloroform, m sol ether 
Hot HCIAq gives naphthalene and HOAc 
Sodium amalgam actmg on its alcohohe solu- 
tion forms naphthalene and HOAc Water at 
140° has no action 

Mercuric naphthylo butyrate 
C,oH, Hg OC^HjO [200°] Very slender needles , 
sol hot water 

MESACONIC ACID 

CH, C(C02H) CH CO 2 H Mol w 130 [202°] 

S 2 7 at 18° , 118 at 100° (Pebal, A 78, 130) , 
2 6 at 14° , 3 4 at 22° (Baup, A 81, 97) S (90 
p c alcohol) 30 6 at 17° , 95 7 at 78° (P ) , (88 p 0 
alcohol) 38 at 22° (B ) Rq^ 46 9 in a 3 69 pc 
aqueous solution (Kanonmkoff, J pr [2] 31, 349) 
Heat of solution —6493 Heat of combustion 
27,334 (Gal a Werner, Bl [2] 47, 169) H 0 
479,063 (Lougumme, C B 106, 1291) 

Formation — 1 By boilmg a dilute solution 
of citraconio acid for half an hour with one- 
sixth of its volume of nitric acid Mesaconio 
acid IS deposited on cooling (Gottlieb, A 77, 268 , 
Pebal, A 78, 129 , Baup, A 81, 96) —2 By 
boiling citric acid with cone HIAq or HBrAq 
(Kekul6, A Svppl 2, 94 , Fittig, A 188, 77, 80). 
8 By heating a cone aqueous solution of ita- 
conio or citracomo acid at 180° to 200°, COj and 
an empyreumatio oil being also formed (Swarts, 
Bull Acad. Boyale Belgique, [2] 36, No 7) 
4 From cxtfta- and mesa di bromo pyrotartano 
acids by heating with KI and copper at 150° 
(Swarts, Z 1868, 259) —5 The mono-anihde 
IS heated with (3 mol of) EOH and a httle 
water for 1^ hours in the water bath The aniline 
separates out and is removed by means of ether, 
the acid bemg ppd by means of SO^H^ (Ansohfitz, 
A 264, 136) — 6 ‘Oxy-tetno acid,* which li 
formed from methyl aceto acetic acid by succes 
Bive treatment with bromine and alcoholic potash 
(Demarqay, A Ch [5] 20, 473), is identicid with 
mesaconio acid (Gorboff , J R 1887, 606 , Clo4z, 
Bl [^8,698,602) 

Preparation —By evaporating a mixture of 
citracomo anhydxide (10 pts ), water (22 pts ), 
and cono HNO, (8 pts ), until red fumes begin 
to appear The product is crystallised from 
water (Fittig, A. 188, 73) 

Properties —Slender needles (from water) os 
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pnsmB ^rom alcohol) , el sol cold, v sol hot, 
^ater V sol alcohol and ether May be sub- 
limed without decomposition Its molecular 
weight, determined by Kaoult’s method, is iden- 
tical with that of citracomc and of itaconio 
acid fPaternd, B 21, 2157) Mesaconio acid is 
slightly coloured by FeCl,, and the solution 
when boiled yields a brown gelatinous pp which 
re dissolves on cooling The addition of more 
FeCl, prevents its re dissolving Neutral solu- 
tions of mesaconates give a brown pp with 
FeClg, msoluble in excess of the reagent or when 
heated 

Reactions —1 Cone HIAq at 160° forms 
pyrotartario acid — 2 Sodium amalgam also re 
duces it to pyrotartaric acid The same reduc 
tion may be effected by zinc dust (Bottinger, B 
9, 1821) — 8 Bromine has no action in the cold 
(ifference from citracomc acid) but above 60° it 
combines, forming mesa di bromo pyrotartario { 
acid [170°] (Kekull, A Suppl 2, 85) —4 Ghlor- \ 
ine passed into water in which mesaconic acid 
IS suspended forms a solution which when eva 
porated leaves chloro citramalic acid C4H7CIO, 
(chloro oxy pyrotartaric acid) The same acid 
18 formed, together with tri chloro acetone, by 
passing chlorine into an aqueous solution of 
sodium mesaconate — 5 Does not combine with 
HBr in the cold, but by prolonged heating with 
HBrAq at 100° or 140° it is converted into citra 
bromo pyrotartaric acid , an acid that is formed 
also by the union of HBr with citracomc acid in 
the cold — 6 When repeatedly heated with 
fuming HClAq at 160° it is conveited into citra 
chloro pyrotartaric acid [130°], which is decom 
posed by boiling water into HCl and mesaconio 
acid (Swarts) — 7 The electrolysis of potassium 
mesaconate yields, at the positive pole, CO^ and 
allylene (Aarland, J pr [2] 6, 256 , 7, 142) - 
8 AcCl forms citracomc anhydride Mesaconio 
anhydride has not been obtained (Petri, B 14, 
1636] —9 On evaporating a solution of the 
amline salt water is not eliminated from the 
molecule (difference from citracomc acid) 

Salts— NH, HA" S 12 5 at 15° Very 

small prisms -BaA"4aq monoclimc crystals, 
more sol water than barium citraconate and 
itaconate (Petri, B 14, 1634) — BaH2A"22aq 
pearly hexagonal plates — CaA"aq S 6 at 20° 
Very small needles, insol alcohol — PbA" l^aq 
deposited in the cold as a crystalline pp , v si 
sol water — PbA"aq deposited from a hot solu 
tion as an amorphous ])p — PbH2A"2 (dried at 
100°) Small needles — (HO Pb)2A"2 ppd by 
adding lead subacetate to a solution of sodium 
mesaconate (Otto, A 127, 182) — CuA" 2aq — 
Ag^A" crystalline pp , si sol water — AgHA" 
needles, m sol hot water 

Methyl ether Me^A" (205° 1 V) S 8 at 
X6° S G ^ 1 1254 , 1 1138 MM 1 154 at 

24° md 1 4564 at lO*^ (Gladstone) , 1 4570 at 
17° (Knops, A 248, 195) , Mh 1 4813 at 16° 
Gladstone) From the acid, MeOH, and HOI 
Perkin, G J 89, 656) 

Ethyl ether (229° 1 V) SG ^ 1051, 
n 1 039 (Perkin) , 1 0468 (Knops, A 248, 

196) MM 1 168 at 26° Mn 1 4438 , 1 4727 

at 16° (Gladstone , cf Knops) Formed by the 
action of alcohol and HGl on mesaconio and on 
citracomc acids 

Chloride 0,H4(0001)y (80° at 17 mm). 


Prepared by the action of on mesaconio 
acid or citracomc anhydride (Petri, B 14, 1634)^ 
Colourless liquid 

Amide OjH402(NH2), ; [177°] , colourless 
flat crystals, sol water 

Anilide 05H40,(NHPh)2 [186°] , flat white 
silky needles, sol* alcohol and ether, si sol 
water Heated to 268° it decomposes into 
aniline and citraconpml (the phenylimide of 
citracomc acid) (0 Strecker, B 16, 1639) 

Mono anihde 03H,(C02H)(C0NHPh). 
[158°] Formed by heating citracomc anhydride 
with aniline at 170°, rectifying in vacuo the re 
suiting phenylimide (172° at 12 mm ), dissolving 
it in baryta water, ppg excess of barium by CO^ 
and then adding HCl (Anschutz, A 254, 133). 
Identical with the product which separates from 
an aqueous solution of acid aniline citraconate 
on standing White powder Conveited by 
heating in a sealed tube with KOH into mesa- 
conic acid 

Gonstitution — Mesaconic acid stands to citra 
conic acid in the same relation that fumario 
stands to maleic acid This is shown by their 
behaviour towards Br, HBr, and aniline, and 
by the physical constants of their ethers 
Hence mesaconic acid is methyl fumaric acid, 
while citracomc acid is methyl makic acid 
The constitution of mesaconic acid will there 
fore be known as soon as that of fumaric acid 
has been satisfactorily determined (v Malbio 
acid) 

MESA-DI BEOMO PYBOTAETARIC ACIB 0. 

Dl BROMO PYROTARTARIO ACID 

TEIMESIC ACID i e 

C^H3(C0^)3 [1 3 5] Benzene s tri carboxylic 
acid Mol w 210 [c 325°] HCv 768,600 
HGp 767,600 HF 285,400 (Stohmann, 
Kleber a Langbein, J pr [2] 40, 140) 

Formation —1 By the oxidation of mesi 
tylene or mesitylemc acid by chromic acid mix 
ture (Fittig, A 141, 163) —2 By the oxidation 
of uvitic acid (Baeyer, Z 1868, 119 , Fittig, A 
147, 301), and of s tri ethyl benzene (Jacobsen, 
B 7, 1435 , Friedel a Balsohn, Bl [2] 34, 636) 
by chromic acid mixture —3 One of the pro 
ducts obtained by heating hydromelhtic or iso 
hydromelhtic acid with cone HjSO^ (Baeyer, 
A Suppl 7, 40 , 48 ) — 4 By heating mellitio 
acid with glycerin (Baeyer, A 166, 340) — 5 In 
very small quantity by fusing the corresponding 
bromo benzene sulphomc acid with sodium 
formate (Bottinger, B 7, 1781) —6 By fusing 
benzene s trisulphomo acid with KCy, and sa 
pomfying the resulting nitrile with KOH (Jack 
son a Wing, Am 9, 347) —7 From di sodium 
salicylate 0«H^(ONa) CO^Na by heating in a cur 
rent of carbonic acid, converting the resulting 
0,H2(0H)(C02H), into 0«n2Cl(C02H)3, and re 
ducing with zinc and dilute acids — 8 By the 
polymerisation of propiolic acid, which takes 
place to some extent when it is exposed for some 
weeks to sunlight, air being excluded (Baeyer, 
B 19, 2186) — 9 Tnmesic ether is formed by 
the action of sodium upon a mixture of ethyl 
formate and ethyl acetate , formyl acetic ether 
HGO 0H!2 G02Ft is probably first formed and 
subsequently condensed (Piutti, B 20, 637) 
When mixtures of methyl formate and ethyl 
acetate, or of ethyl formate with methyl acetate 
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lure used a mixture of ethyl and methyl trime 
sates IS obtained 

Properties — Colourless prisms (from waterj . 
partially sublimes before melting M sol cold 
water and ether, v sol hot water, v e sol 
alcohol When distilled with lime it yields 
benzene 

Salts — NaH^"' plates, si sol cold water 
— Na,A'" — needles, si sol cold water - 
Ca^A'^aaq nodules - BajA^'^q (dned at 160°) ' 
needles, almost insol cold, v si sol boiling 
water (difference from mesitylenio acid) — 
BaH^A^'j 4aq slenuer hair like needles, si sol 
cold water — Zn^A^'j 2aq glittering prisms, 
almost insol cold water — GUjA^aq (dried over 
H^SO^) Pale blue pp — AgjA' ' 

Methyl ether [143' j Small silky 

needles II F 249,500 (Stohmann, J pr 12] 40, 
353) 

Ethyl ether VA^k" [133°] Prepared by 
adding a mixture of formic and acetic ethers by 
drops to twice the amount of ether, m which 
sodium IS placed 6n adding dilute H SO4 an 
oil IS obtained, which gives a blue violet colour 
with FcClg, and on standing m a desiccator de 
posits crystals of trimesic ether (Wislicenus, B 
20,20 30) Long glistening prisms A mixture 
of this ether and the preceding in equal propor 
tions melts at 105° to 110° 

Sulpho trimesic acid Amide 
CuH^(bO NH2)(C03 H)j Formed by oxidising the 
amide of either of the sulpho mcbitylenic acids 
with KMnO^ (Jacobsen, A 206, 203) — , 

KH^A'" 2aq crystalline mass, m sol water ' 
Cone HClAq at 210° gives trimesic acid, NHj, 
and H2SO4 Potash fusion gives oxy tnmesic 
acid 

M£SIC£HIN V Tri ox^ mi sitylene 
M£SIDIC ACID V Uvixic acid 
M£SIDINE C,H,3N le 

C,H2(CH,)2NH, [1 3 5 6] Amido mentylene 
(220°) (Ladenburg, A 179, 172) S G 963 
Foiinatwn — 1 By boiling nitro mesitylene 
with tin and HClAq (Fittig a btorer, A 147, 1) — 
2 From di methyl aniline methylo iodide, by 
heating in a sealed tube at 336° (Hofmann, B 
6, 715 , 8, 61) — 3 By heating u m xylidine hy- 
drochloride or c m xylidine hydrochloride with 
methyl alcohol at 300° (Eisenbeig, B 16, 1012 , 
Nolting a Forel, B 18, 2681) — 4 By heating 
aniline hydrochloride with MeOH at 300° (Lira 
pach, B 21, 640) 

Propel ties — Liquid Gives m xyloqumone 

on oxidation When heated with MeOH and 
HCl for forty eight hours at 230° it yields di- 
methyl mesidine (c 216°) CICO Et yields 
0«H Me^ NH C02Et[62°] (Eisenberg,B 16,1016) 
Salts — B'HCl feathery crystals or prisms, 
V sol water and alcohol — B' H^SnCli Spar- 
ingly soluble needles -B'jHjPtClg — B'jHjO^O^ 
plates, si sol cold water 

Acetyl derivative 0«H2(CHj)8NHAo 
[217°] Prisms (from alcohol) May be sublimed 
Benzoyl derivative GaH2(CH3),NHBz 
[204°] Needles (Schack, B 10, 1711) 

MESIDINE 8DLPH0NIC ACID G,H„NSO, 
1,9. OeH(NH2)(CH3)3SO,H [61864] Amido- 
mesitylene sulphonic acid From mtro mesityl- 
ene sulphonic acid by reduction with NH, and 
H^S (Rose, A 164, 70) Slender prisms or 
needles (containing aq) (from water), v sol. hot 


alcohol, si sol cold water Does not oombma 
with HGl or H2SO4 — BaA'a nodules, m sol. 
cold water — MgA', 8aq — ZnA'j 6aq — PbA', aq . 
crystalline , v sol cold water — AgA' 

MESITENE LACTONE v vol 1 p 21 and 

BrOMO MESITENE LACTONE 

TBI-MESITIC ACID v Pyridinb tri cars 

OXYLIC ACID 


MESITOL G,H,20 i e 

0„H2(CH3)3(0H) [1 3 6 6] Oxy mesitylene [69°] 
(219 5° 1 V ) Obtained from mesidene by the 
diazo reaction, and by fusing mesitylene sul- 
phonic acid with potash (Biedermann a Ledoux, 
B 8, 67, 250 , Jacobsen, A 196, 268) Grystals, 

V e sol alcohol and ether Volatile with steam 
Insol NHjAq and aqueous Na2C08 , v sol 
NaOHAq Not coloured by FeCl, Forms a 
sulphonic acid, which has an easily soluble 
barium salt, coloured deeply by FeCls This sul 
phonic acid yields oxy mesitylenic acid by 
potash fusion 

Methyl derivative CaH^(CH3)3(OCH3) 
(0 202°) Liquid Bromine gives a bromo de- 
rivative [80°] V Amido- and Bromo mesitol 

ME8IT0NIC ACID G H^O, or 
(CH3)2G(C02H) CH2 CO CH, (?) Di a methyl 
acetyl propionic acid [74°] (Anschutz) [90°] 
(P ) (138° at 15 mm ) (230°-240°) at 760 mm 

Prepared, together with an acid (CgH^NO,) and 
phoronic nitrile (CnH,8N202), by boiling the pro 
duct of the action of gaseous HCl on acetone, 
with alcoholic KCN In this reaction the sub 
stance first formed is probably the chloride 
(CH3) CCl CH CO CHs, which by KCN would give 
the nitrile of mesitonic acid (Pinner, B 14, 1071) 
Plates or prisms Sol water, alcohol, ether, and 
benzene, si sol pcti oleum ether Its salts are 

V e sol water On distillation it splits off 
water, forming mesito lactone OjH^.O,. Yields 
di methyl malonic acid on oxidation with HNO, 
(Anschutz, A 247, 103) On reduction it yields 
the lactone of y oxy di o methyl-valeric acid 
(CH3)2C CH^-Cmie O CO [62°] 


Ethyl ether CO^Et (210°) 

Colourless hqmd 

Acetyl derivative of the ethyl ether 
CJI.o^OAc) CO I t (20b°) Liquid (Pinner, B 
15, 678) 

Phenyl hydrazide 

PhHN^ CMe CH CMe, COjH [121 6°] Small 
prisms (from benzene or dilute alcohol) On 
boiling with a few drops of HClAq it yields crys- 
taUine C.jH.^N^O [84°] 

Compound with Hydrogen Cyanide 

O.H„NO. 


OC- 


Mesitylic acid [174°] Prepared, together 
with mesitonio acid and phoronic nitrile, by 
boiling the product of the action of HCl on 
acetone with alcoholic EON In this reaction it 
18 probably formed by the addition of HCN to 
mes!*^onio acid or its nitrile (Simpson, A 148, 
861 , Pinner, B 14, 1071 , 16, 680) Distils un- 
decomposed at a high temperature Large flat 
prisms (containing aq) Very stable body 
Forms easily soluble salts By heatmg with 
HCl to 140° COo and NH3 are &*pht off Heated 
with concentrated HjSO* to 160° it is converted 
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into znesitonio aoid On oiidation with KMnO« 
m acid solution it gives di methyl succinimide 
and di-methyl malonamic acid [107°] 

Ethyl ether A'Et [90°] Colourless 
prisms Sol alcohol and in acid, si sol water 
Am/ide [222°] Colourless crys- 

tals Sol water and alcohol 
Mesito lactone C7H,o02 % e 
(0H,)2.C CH C CHj 

^ ^ Lactone ol Oxy heptenoic 

actd [24 °] (167°) Prepared by distillation 

of mesitonic acid (Pinner, B 16, 679) Largei 
colourless prisms, si sol water Neutral body 
By boiling with KOH it is reconverted into mesi- 
tonic acid It combines with bromine 

MESITYL This name was given by Kane 
(P 44, 476) to a radicle C3H5, of which he sup- 
posed acetone to be the hydroxide and Mesityl 
OXIDE {q v) the oxide More recently it has 
been employed to denote both s di methyl- 
benzyl a nd s tri methyl phenyl 

MESI TYX ALCOHOL v oj Oxy mesitylene 
MES llT^ BBOMIDE v Bromo mesitylfne 
MESITYLENE CgH,^ te CgHaMe, [IBS] 
i-Tn-methyl benzene Mol w 120 (164 5°) 

(Schiff, A 220, 94) S G 8694 (S ) , 8558 

(Bruhl, A 200, 190) CE (9 8° to 16 1 5°) 
001159 (S) VD 44 (obs and calc) SV 
162 4 (Schiff), 162 2 (lUmsay) /u^ = 15015 
Boo =66 75 (B ) H C =1,251,660 [C, 02 = 94,000, 
H2,0 = 69,000] (Stohmann, J pr [2] 35, 41) , 
1,282,310 (Thomsen, Th 4, 63) HFp =490 
HFv =-2410 {Th) 

Occurs in coal tar oil (Fittig a Wackenroder, 
A 161, 292 , Jacobsen, A 184, 179 , B 9, 256 , 
10, 856) It is also one of the products of the 
manufacture of oil gas (Armstrong, C J 49, 74) 
Occurs in all kinds of petroleum (American, 
Kussian, &o ) (Engler, B 18, 2234) 

Formation — 1 By distilling acetone with 
H2SO4 (Kane, P 44, 474, Hofmann, G J 2, 
104, Cahours, C B 24, 255 , C J 3, 17) — 
2 By the action of H^S04 on allylene (Fittig a 
Schrohe, B 8, 17) — 3 By treating toluene with 
MeOl m presence of AICI3, ^ cumene being also 
formed (Friedel a Crafts, A Ch [6] 1, 461, 
Ador a BiUiet, B 12, 329) 

Preparation — 1 By mixing 180 g acetone 
with 300 g sulphuric acid, allowing to stand for 
an hour, then distilling gently, using a current 
of steam at the end of the operation The yield 
is 40 g (Varenne, Bl [2] 40, 266) —2 H^SO^ 
(2 vols ) diluted with water (1 vol ) is slowly 
added to a mixture of crude acetone (2 vols ) and 
sand After 24 hours the mixture is distilled 
The oil thus obtained is washed with aqueous 
NaOH and rectified (Fittig a Bruckner, A 147, 
42) — 3 The fraction of coal tar oil boiling be- 
tween 160° and 168° is agitated with H2SO4 and 
theresultmg sulphonic acids converted first into 
Ba salts and then into Na salts The Na salts 
are then treated with PClg, and the resulting 
chlorides converted into amides by NHjAq , On 
crystallismg from alcohol, the 5^ cumene sul- 
phonamide separates first, and then mesitylene 
sulphonamide The mesitylene sulphonamide 
IS then heated with cone HClAq at 160° (Jacob 
sen) — 4 The sulphonic acids of ^ cumene and 
ef mesitylene may also be separated by heating 


with HClAq at 100° for 1 houlf, when mesitylene 
sulphonic acid is decomposed into mesitylene 
and H2SO4, while ^ cumene sulphonic acid is 
not affected (Armstrong, B 11, 1697) — 6 When 
steam is passed through a heated solution of 
mesitylene sulphonic acid in dilute H2SO4, hy- 
drolysis into mesitylene and H2SO4 begins as 
soon as the teiAperature reaches 100° (Arm- 
strong a Miller, G J 45, 148) 

Properties — ^Light oil 

Reactions — 1 Br and Cl form crystalline 
substitution products — 2 Fuming HNO3 mixed 
with fuming H2SO4 forms •in nitro mesitylene. 

3 Boiling dilute HNO, oxidises it to mesityleniq 
acid and uvitic acid (Fittig, A 141, 142) — 

4 K2Cr207 and H2SO4 yield acetic acid (Fittig) 

6 KMn04 oxic^ises it to uvitio and trimesic acids 
(Jacobsen, A 184, 191) —6 When heated with 
AICI3 in a current of HCl it yields MeCl and 
m xylene, toluene, and benzene (Jacobsen, B 18, 
312) — 7 Mel in presence of AlCl, yields 
(1, 2, 4, 6) tetra-methyl benzene (durene) (Bar- 
bier a Boux, Bl [3j 2, 4) — 8 Benzyl chloride 
and AICI3 at 100° form benzyl mesitylene {q v ) 

9 Benzoyl chloride in presence of aluminium 
chloride forms phenyl tri methyl phenyl ketone 
CgHj CO CgH Me, [36°] and the compounds 
(C^Hj CO)2C3HMe, [117°] and (C4H3CO),C„Me, 
[21 5"J (Louise, A Ch [6] 6, 200)— 10 PCI, at 
180° gives a small quantity of C4H3(CH2C1), 
(Colson a Gautier, [2] 45, 6) — 11 Mesitylene 
is very readily attacked by halogens In the 
dark, mono- or Ir^ (c9o) bromo mesitylene 
(CjHgMo^Br, CgHMojBr, and CaMe^rg) are formed 
according as 1, 2, or 3 mols of bromine are em 
ployed Chlorine acts similarly The presence 
of iodine, though not required, does not effect 
the reaction At the boiling point the bromine, 
as usual, enters the side chains, 1 mol Br 
forming w bromo mesitylene (mesityl bromide) 
C3(CH3)2CH2Br melting at [38°] Direct sun 
shine, which usually acts like heat, in the case 
of mesitylene, owing to the groat tendency to dis 
placement of the nucleal hydrogen, produces a 
different result , (eso) mono bromo mesitylene is 
first produced but is partly attacked by the 
rest of the bromine forming the liquid p « di- 
bromo mesitylene (p bromo mesityl bromide) 
CeH2(CH3)2Br(CH2Br) [6 3 4 1] If cso bromo 
mesitylene be exposed to further broraination in 
sunshine, the reaction proceeds normally, pio- 
ducingp 03 di bromo mesitylene (as above), and, 
on further action, p tri bromo mesitylene 
C3H2(CH3)Br(CH2Br)2 [5 4 3 1] melting at [122°] 
(Schramm, B 19, 212) — 12 When a 10 p c 
solution of mesitylene in CSg is mixed with a 
similar solution of chromyl chloride CrOgClaa pp 
(C0HsMeJ(CrO2Cl2) is obtained which when de- 
composed by water yields di methyl benzoic 
aldehyde (221°), which is oxidised by air to 
mesitylemc acid (Etard, 0 B 97, 909) —13 The 
diacetyl derivative of ortho formic aldehyde (1 pt 1 
mixed with mesitylene (1 pt ) and HO Ac flO pts i 
condenses on adding a mixture of HO Ac GO pts ) 
with an equal volunie of HjS04, and after 
24 hours crystals of (OaHaMea),^^ [130°] sepa- 
rate The formation of this body may be used 
as a test for mesitylene, a mixture of methyl 
alcohol and OrO, in HOAo being used instead 
of CH2 (OAc )2 (Baeyer, B 6, 1094, 6, 220) 

The explanation of the for. 
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knation ot mesitylene by condensation of acetone 
was first given by Baeyer (A 140, 306) That 
the three methyls are symmetnoally sitnated in 
the benzene nucleus would appear from the 
existence of only one mono- derivative derived by 
displacing an atom of hydrogen in the nucleus, 
eg there is only one nitro mesitylene A 
systematic proof of the symmetry of mesitylene 
has been given by Ladenburg (A 179, 163) He 
prepares m succession HgMeg(N0J(N02)H, 
C«Me3(NO,)(NH2)H, 0,Me,(m,)(NH,)(m,), and 
0aMe3(N0JH(N02) »Since the last di mtro- 
mesitylone is identical with the first, the second 
and third hydrogen atoms are similarly situated 
m the nucleus Again, from the above nitro 
mesidme OgMe^(NO^(NH2)H Ladenburg ob 
tamed OaMej(NOJHH and, by reducing this, 
mesidme 08Me,(NH2)HH Nitro mesidme, ob 
tamed by nitrating CgMe3(NH2)HH, must be either 
CgMe,(NH2)(N02)H or C8Me3(NH2)H(N02) But 
since it has been shown that the second and 
third atoms of hydrogen are similarly situated, 
these two formulaa are identical And since 
the nitro mesidme is found to be identical with 
the C8Me3(N02)(NH2)H prepared from the di 
nitro mesitylene C8Me3(N02)(N02)H, it follows 
that the first and recond atoms of hydrogen are 
similarly situated Hence all three atoms of 
hydrogen are similarly situated, and the formula 
will be C^McjH, [1 3 6] 

Mesitylene hexahydnde CaHigte CgMe^H,, 
(c 137®) Obtained by heating mesitylene with 
PH^I at 280® (Baeyer, [2] 6, 320, A 155,273) 
Oil, smelling like petroleum Converted by pro 
longed heating with fuming HNO, into tri nitro 
mesitylene 

References — Di aiudo , Bfvzyl , Bromo , 
Bromo nitro , Bromo oxy , Chloro , Di chloro 
BROMO-, Chloro nitro , Nitro-, Nitro bi nzyi , 
Bi OXY- and Tri o\y mesitylene V also 
Mesidine, Mesitol, and Azo compounds 

MESITYLENE-DIAMINE v Di amido mesi 
TYLENE, VOl 1 p 166 

MESITYLENE CAEBOXYLIC ACID v (8)- 

Iso CUMINIO ACID 

MESITYLENE GLYCOL v Di o\y mesityl- 

BNB 

MESITYLENE PHTHALOYLIC ACID v 
Phenyl tri methyl phenyl ketone carboxyiio 
acid 

MESITYLENE STILPHINIC ACID 

OgHgMo, SOjH [1 3 5 6] [99®] Formed by 

adding a mixture of sodium amalgam and 
CgHjMegSO^Cl to a dry mixture of benzene and 
toluene, and decomposing the resulting pulpy 
mass with HCl (Holtmeyer, Z 1867, 686) Fan 
shaped groups of needles — BaA', £raq — AgA' 

MESITYLENE SULPHONIC ACID CgH.jSO, 
te OeHjMeaSOgH [c 77®] Formed by dis- 
solving mesitylene in warm HjSOg (Hofmann, 
0/2, 113 , Jacobsen, A 146, 85 , 184, 185 , 
Beilstem a Kogler, A 137, 317 , Fittig, J 18b6, 
610 , Z [2] 4, 683j Trimetrio six sided tables 
(contammg 2aq) mose, Z ^2] 6, 341, A 164, 
63, Bodewig, J 1879, 737) Decomposed by 
distillation with dilute H^SOg into mesitylene 
and H3SO4, the hydrolysis beginning at 100® 
(Armstrong a Miller, 0 J 45, 148). Gives 
mesitol on potash-fusion (Jaoobsen, A 195, 
865) 

Salts.— EA'aq* Boundish groups of silky 


lamlnte S 14 at 12® — NH^A' aq [250°]. 
Plates, V sol water and alcohol —CaA'jSaq 
efflorescent crystals — BaA'2 S 6 6 at 18®, 

5 5 at 11 5® — SrA'27aq — MgA'26aq — CoA'2 6aq 
flesh coloured laminos, r. sol water and alcohol. 
— CuA'2 4aq Pale green laminae S 6 at 10®.— 
PbA'2 9aq Pearly plates S 15 at 20® 

Chloride CaHjMeaSOjOl [57°] Wedge- 
shaped tables (from ether), insol water, v sol 
alcohol and ether (Holtmeyer, Z 1867, 686) 

C8H2Me,S02NH2 [142°] S 033 at 
0® , 54 at 100® S (83 p c alcohol) 6 5 at 0® , 
114 at 78® Fibrous mass (from alcohol) or 
hair like needles (from ether) May be oxidised 
to C3H2Me(C02H)2 SOjNHj and an acid 
CaH2Me2(C02H) SO^NHj, and the anhydride of 

an isomenc acid C^Me2<^QQ*^NH (Hall a. 

Kemsen, Am 2, 130, Emerson, Am 8, 268) 
Imide (C3H2Me3S02)3NH [124°] Formed 

by heating the amide with a little HCl m a 
sealed tube Long needles, m sol hot water, sol 
NaOHAq, and reppd by HCl 

Mesitylene disnlphoxuo acid C8HMe2(SO,H)2 
Formed by dissolving mesitylene (1 pt) m 
fuming H^SO, (10 pts ) and adding PjO^ (3 pts ), 
the temperature being kept low during the opera- 
tion (Barth a Herzig, M 1, 807) Dehquescent 
needles Gives oxy mesitylenic acid on potash 
fusion — K2A" 2aq — Na^A" l^aq needles — 
BaA" 3aq needles — OuA" (dried over H2SO4) 
greenish white needles 

Reference — Bromo - mesitylene sulphonio 

ACID 

MESITYLENIC ACID C3H,o02 1 e 
CgHaMe^ CO H Di methyl benzoic acid Mol 
w 150 [166°] HCv 1,084,300 HOp 

1,085,200 H F 105,800 (Stohmann, Kleber, a 
Langbein, J pr [2] 40, 135) Colourless plates 
Formation — 1 By boilmg mesitylene with 
dilute HNOs (1 vol of S G 14 and 2 vols water) 
for 18 hours The product is distilled with 
steam, boiled with a little tin and HClAq to re 
move a nitro compound, and crystallised from 
alcohol (Fittig, A 141, 144 , Fittig a Bruckner, 
Z [2] 4, 493 , A 147, 45) —2 By boiling s di- 
methyl ethyl-benzene with mtno acid (S G 11) 
(Jacobsen, B 7, 1430 , Wroblewsky, B 9, 495) 
3 By passing CO over a mixture of NaOEt and 
NaOAo at 205° , or by heating such a mixture 
with zinc dust (Geuther a Fr6hlich,i4 202, 310) 
Properties — Monoclinic crystals (from alco- 
hol) , v si sol water, v sol alcohol Sublimes 
below its melting point Distillation with lime 
yields m xylene Chromic acid mixture oxidises 
it to tnmesio acid 

Salts — NaA' (dried at 130®) V sol water 
and alcohol — CaA^Jaq Not more soluble m 
hot than cold water — BaA', silky pri^-ms — 
MgA',5aq groups of monoclimc prisms — 
ZnA 2 (dried at 130°) laminss or needles, si sol 
water — MnA',. — NiA', (dried at 130°) — -AgA'* 
Mmute needles, sol hot water — AgA^aq (Hall 
a Remsen, Am 2, 130) 

Ethyl ether EtA' (241®) Heavy oil; 
solidifies below 0® 

AmttfeC^HjMejCONH, [133®]. Needles; 
T. 0I sol cold water 

References — Amido- bromo-, and ohlobo* 
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MBSITYLENIO GLYCOL 


MES7TYLENIC OL700L v Dz oxy mbbityl 

BNB 

ME8ITTLENIC GLYCERIN t; Tbi-oxy mb 
8ITYLKNB 

UESITYLIC ACID v oompound of Mbsitonio 
ACID with HOy 

MESITYL MERCAPTAN t;. Tbi-hbthtl- 

PHENYL HBBOAPTAN 

MESITYL OXIDE OgH^O i e 
(CH3)2 C oh CO CHs Methyl tsohutenyl ketone 
isopropyhdene aceUme (132°) at 761 mm 
S G \° 8678 jun 1 4440 V D 8 67 (calc 3 391 
Rqo 49 7 (Kanonmkofl, J pr [2] 31, 362) 

Formation — 1 One of the products of the 
action of H3SO4 on acetone (Kane, P 44, 476) 
2 Together with phorone by leaving acetone for 
several weeks in contact with quicklime (Fittig, 
A 110, 32) —3 One of the products of the ac- 
tion of ZnEta or ZnMea on acetone (Pawlow, B 
9, 1311 , A 188, 130) —4 In small quantity, 
together with other bases, by distilling diaceton 
amme (Heintz, A 174, 133 , 181, 70 , B 8, 
89) — 6 By boiling with lime the laotonic pro- 
ducts of condensation of aceto acetic ether 
(Hantsch, A 222, 21) —6 By boiling acetyl 
chloride with acetone (Beilstem a Wiegand, Bl 
[2] 38, 167) — 7 Among the products of the dis 
tillation of glycerin with BaO (Destrem, A Ch 
[6] 27, 6) 

Preparation —Acetone is saturated with HCl 
and then left to itself for a fortnight The pro 
duct IS mixed with water, and the heavy oil, con 
taming hydrochlorides of mesityl oxide and 
phorone, decomposed by alcoholic or cone 
aqueous KOH, and distilled with steam The 
product IS fractionally distilled (Baeyer, A 140, 
297) 

Properties —OAf smelhng like peppermint , 
insol water, miscible with alcohol and ether 

Reactions — 1 Boilmg dilute sulphuric acid 
forms acetone Cone gives mesitylene 

(Claisen, B 7, 1168) — 2 Boiling dilute nitric 
acid yields acetic and oxalic acids —3 KMn04 
oxidises it to acetic and oxy isobutync acid (Pin- 
ner, B 16, 691) — 4 Slowly combines with 
NaHSOg forming NaC4H,iS04 aq, the sodium 
salt of methyl isobutyl ketone sulphomo 
acid CH3 CO CHa OMej SO3H, which is decom- 
posed by cone NaOHAq regenerating mesityl 
oxide (Pinner, B 16, 1727) —6 Bromine acts 
violently But when it is added to a solution 
of mesityl oxide in OS^ oily CjHioBraO is formed 
This can be distilled with steam, but m the dry 
state soon gives off HBr — 6 A solution m dilute 
alcohol IS strongly attacked by sodium amalgam 
and water then ppts a heavy oil OjaH^oO 
* mesitic ether ’ or ‘ mesitio camphor ’ (c 216°) 
smelling like camphor A small quantity of a 
solid [110°-120°] IS also formed (Claisen, A 180, 
7) — 7 PCI* forms ‘ mesityl chloride ’ CgHioCla, 
which separates on adding water as a heavy oil, 
smelling like oil of turpentine It resinifies on 
exposure to air, and is decomposed by distilla- 
tion over KOH, baryta, or lime into HCl and 
CjHjCl, a liquid (130°) smelhng like turpentme 
8 . Ammoma forms diacetonamme CaH^NO — 
9 Hydriodic acid forms a heavy oil OaH„IO 
decomposed by alcoholic KOH into HI and 
mesitylene (Pawlow, A 188, 188) —10 HOI 
passed mto a mixture of mesitylene and benzoio 
aldehyde forms O4H7 00 OH CHPh (Claisen a* 


Olapar^de, B 14, 349) — 11 With acetamide 
and ZnClj it forms oxy-tri methyl pyridine di 
hydride (Canzonen a Spica, O 14, 349 , B 19, 
818, cf Engler a Riehm, B 19, 40) — 12 With 
amyl nitrite and alcoholic NaOEt it forms the 
nitroso- derivative CMe^ OH CO OH NOH, crys 
tallismg in colourless prisms [102°] (Claisen a 
Manasse, B 22, 629) 

Oxim OaHjjNO i e 

(CH3)3C CH C(N OH) CH3 (0 186°) Formed by 
the action of hydroxylamme on mesityl oxide 
(Nageli, B 16, 496) Oil Sol alcohol, ether, 
benzene, CS^, ligroin, alkalis and acids On 
warming with acids it is resolved into its con 
stituents 

MESOCAUPHORIC ACID v Camphobio aoid 
MESORCIN V Tbz-mbthyl besobcin 
MESOTARTARIC ACID v Tabtabio aou) 
MESOXALIC ACID Cjn^O^aq i e 
CO3H CO CO3H + aq or CO^H C(OH)3 CO H 
(Petneff, B 11, 414) Mol w 13b [115°] 

(Deichsel), [108°] (Bottmger, A 203, 140), 
[120°] (Fischer) 

Formation — 1 Togethei with urea, by boil 
ing alloxan or alloxamo acid with baryta The 
resulting Ba salt is reorystallised and decom 
posed by H3SO4 (Liebig a Wohler, A 2b, 298 , 
Svanbeig, B J 27, 165 , Deichsel, B B 1864, 
687) — 2 By treating amido malonic acid with 
iodine and water (Baeyer, A 131, 208) —3 By 
boiling di bromo malonamide C13i^(CO NH2), 
with precipitated AgjO (Freund, B 17, 782) — 4 
By boiling di bromo malonic acid with baryta 
water (Petneff, J R 10, 72) —6 By heating 
cafifunc acid with concentrated aqueous lead 
subacetate (E Fisclio , A 215, 283) 

Properties — Very deliquescent prisms, melt 
mg without loss of aq M sol alcohol and 
ether, v e sol water Its concentrated aqueous 
solution decomposes above 80° into CO^, gly 
colho, oxalic, and glyoxylio acid (Bottmger, 
A 203, 138) With acetates of Ba and Pb it 
gives flocculent pps gradually becoming crys 
talline In neutral solutions CaCl^ and BaCl^ 
give pps It reduces hot ammoniacal AgNO, 
Reactions — 1 H^S passed into an aqueous 
solution to which silver oxide has been added 
forms thio glycollio acid CH2(SH) CO^H and 
thio di glycollio acid (sulphide diacetic acid) 
S(CH2 C03H)3 (Bdttmger) —2 Sodium amalgam 
acting on its dilute aqueous solution forms tar 
tronio acid CO3H CH(OH) OO^H - 3 Silver mes 
oxalate boiled with water yields COj, oxalic acid, 
and silver — 4 TJrea at 100° gives allantom 
C4HgN40j — 6 Hydroxylamme yields the oxim 
which IS identical with nitroso malonic acid 
Salts — [A" = O3OJ -(NHJ^A" granular 
crystals turning red in air (Deichsel , cf Engel, 
O R 98, 628) — (NH4)3A"aq Obtained by 
evaporation in vacuo over H2SO4 — Needles 
(Petneff) — Na2A"aq thin lamina, v sol 
water — CaA"aq white pp insol dilute acetic 
acid— CaA"4aq (dned at 100°) (Petneff) — 
BaA"aq (dried at 110°). White orfstalline 
powder, v si sol water — ^BaA"liaq —BaA" 
(dried at 180°) — (HO Pb)3A" nearly insol 
water — Ag2A"aq amorphous pp changing to 
minute needles Explodes when heated 

Ethyl sf AsrEt^^'aq. From the tolvar salt 
and EtI. Oil. 
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X>i acetyl derivative of the ethyl 
• (C02Et)2C(OAo)2 [145°] From the ether 

(1 mol ) and AcOl (2 mols ) at 100° (P ) Long 
needles Partially decomposed by fusion and 
by solution m water 

Di acetyl derivative C(OAo)2(C02H)2 
ri30°] From (C02Et)2C(0Ac)2 and dilute aloo- 
nolio EOn Needles Its alkaline salts are v sol 
water , its silver salt Ag2C,HgOa is an insoluble 
powder 

Amide 0(0H)2(C0NH2)*. Deliquescent 
tables, which turn rea in the air 
Phenyl -hydra aide 

PhHN^ C(C02H)2 [168°-164°j From mesoxalio 
acid and phenyl hydrazine hydrochlonde m 
dilute acid solution (Fibers, A 227, 355) 
Crystals 

Phenyl hydraeide of the Nitrile 
PhHNj 0(CN)2 [135°] May be formed from 

the oxim phenyl hydrazide of glyoxylyl cyanide 
HO N CH 0(N2HPh) CN by dissolvmg in POCI3. 
heating with PCI5, pouring into ice, and treating 
the crystals with ether and alkah (Von Pech 
mann a Wehsarg, B 21, 3001) Yellow needles 
(from ether ligroin) Turns brown at 120° 
Sol hot water, alkalis, and the usual menstrua 
Cone HjSO^ forms a blood red solution net 
changed by FeClj On warming with cone 
HClAq it forms yellow needles of CjHgN^O 
[215°, 

MESOXALIO ALDEHYDE CHO CO CHO 
Oxim HON CH CO CH NOH or 
ON CH CO CHj NO v Di nitroso acetonb 
Mesoxalio semi aldehyde ^CHOCOCOgH 
Olyoxylyl carboxylic acid 
Diphenyl hydrazide 
CH(N2HPh) C(NHPh) CO2H [203°] From di 
bromo pyruvic acid in aqueous solution and 
phenyl hydrazine hydi ochloride (Nnst\ogel, ^ 
248, 87) Keddish yellow needles (from hot 
alcohol), almost in sol water, si sol ether and 
chloroform, v sol hot alcohol, acetone, benzene 
and HOAo Dyes wool and silk ytllow Cold 
cone H2SO4 forms a dark red solution from 
which it 18 ppd by water unaltered 
D% p tolyl hydrazide 
CH(N2HCeH4Me) C(N2HO«H4Me) CO ,H [188°] 

Formed in like manner Golden needles (from 
benzene) Its alkaline salts are v sol hot, si 
sol cold, water 

Nitrile "OHOCOCN v Glyoxylyl 
cyanide 

Mesoxalio bromo semi aldehyde 
«CBrO CO COgH 

Methyl ether of the oatm 
CBiOC(NOH) COgMe [c 170°] From di 
methyl di bromo pyrrole di oarboxylate and 
HNO, at -18° (Ciamician a Silber, B 20, 
2601) Crystalline, sol alcohol, m sol cold 
water, msol petroleum ether Decomposed by 
fusion and by boiling with water 

MESOXALYL.DBEA is Alloxan See also 
its compounds with methyl aniline, naphthyl 
AMINE, and PYRBOLB 

META Use of this prefix applied to inor 
game compownds , for Meta-ac%ds and Meta salts 
V the acids or salts to the name of which Meta- 
is prefixed Thus Meta-phosphono acid will be 
found under Phosphobio ACins, and Meta stan- 
nates under stannatee, a subdivision of the 
arUoleXnr. 


Names of organic bodies beginning with 
‘ meta ' will be found under the word to which 
• meta ’ is prefixed 

METACETONE The mixture obtained by 
distillmg sugar with quicklime, called metacetone 
by Fremy (1 Ch [2] 59, 6), is composed accord- 
ing to E Fischer a Laycock (B 22, 101) of pro 
pionio aldehyde, di methyl-furfurane,and hydro 
carbons 

METACETONIC ACID An old name for 
Propionic aged 

METALBUMIN v Pboteids, Appendix C 

METALDEHYDEu Aldehyde 

METALLIC ACIDS In the article Acids 
(vol 1 p 47, c/ Classification, vol 11 pp 201, 
202), it IS shown that compounds of H with 
certain negative elements or groups of elements 
react with metallic oxides, hydroxides, and car 
bonates, in presence of water, to produce sub 
stances composed of metal, and the elements of 
the hydrogen compound excepting the H or a 
part of the H Such hydrogen compounds are 
called acids The negative elements which are 
found intimately combined with H in aoids are 
fluorine, chlorine, bromine, iodine, oxygen, sul 
phur, selenion, tellurium , carbon always enters 
into the composition of those negative groups of 
elements which combine with H or with H and 
other elements to form acids Only a few acids 
are binary compounds , the greater number are 
compounds of H with two or three other elements, 
among which are always found at least one of 
the eight negative elements enumerated above, 
or at least one of the negative carbon containing 
groups of elements By far the greater number 
of the more stable and definite acids are com 
posed of H combined with non metallic elements , 
but some acids have been isolated which are 
composed of H combined with metals and one 
or more of the eight strongly negative elements 
already enumerated, or one or more of the car 
bon containing negative groups of elements The 
following table gives the composition of most of 
those acids which contain metallic elements — 


H^AsO^ 

Metallic acids 
(?H 2 Ti 02 ) 

H2PtCy4Cl2 

H\sO, 

(?H 4 TiOJ 

H2PtBr4 

H4AS2O, 

HjSnO, 

H2Pt4S. 

H2Sn20, 

H40sCy4 

(?H 3 AsS 4 ) 

H.SnS, 

(?HPbO,) 

H4RuCy4 

HjSbO^ 

HjIrCy. 

HSbO, 

HPbl4 

H2N,^820, 

H4Sb20, 

H^CrO, 


H3SbO, 

(?H,Or(SCy)J 


HVO, 

H2M0O4 


(?H4V20^ 

H2WO4 


H4V2O, 

H2UO4 


H.TajO, 

(?HM0, , M 

-Mo, W, U) 

(?H,Nb« 0 „) 

(?H 2 M, 0 , 4 , M 

= Mo, W, U) 

(mMn04) 

HAuCy4 

(?H2Zn02) 

HjMnCl, 

HAuCl4 

HHgCl, 

H4MnCy. 

HAuBr^ 

HHgBr, 

H4FeCv, 

HjFeCy, 

H2PtOl4 

HHgl, 

H2PtCl. 

H2HgCl4 

HjFeCysNO 

H.PtI. 

HjjHgBri 

H4CoOy, 

H 2 Pt(N 02)4 

H,Hgl 4 

HjCoOy, 

H2Pt(N034Cl, 

(?HZnCl2) 

(?H,A 10 ,) 


(?HZn2Cg 

Tha iBolatKm of some of the acids m the fore* 
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going list is donbtfni, these aoids are placed in 
brackets The compounds H,A10, and H^ZnO, 
are also bracketed, because the reactions of these 
bodies show that they may be classed as feeble 
acids and at the same time as basic hydroxides 

An examination of the composition of the 
metallio acids shows that the reacting atomic 
aggregates of these compounds all contain a 
number of atoms of a negative element, or group 
of elements, which is large relatively to the num- 
ber of atoms of metal present The accumula- 
tion of negative atoms so modifies the functions 
of the H atoms that these are replaceable by 
metals, and this notwithstanding the presence 
of the positive metallic atoms The H of tho 
metallic hydrogen - containing compounds 
H 3 Cr 204 ( « CrjOji Hp) and H 2 CrOa( = CrO H^O) is 
not replaced by metals when these compounds 
react with metalhc hydroxides or carbonates, 
but when 4 atoms of the negative 0 are associ- 
ated with one atom of Gr and 2 atoms of H, the 
H of this compound (IlprO^) is distinctly acidic 
The negative character, or acid foiming charac- 
ter, of the groups ON and SON is rendered evident 
by the number of acids which are foimed by tho 
union of these groups with H and metals 

If attention is paid to the general chemical 
characters of the metals which form acids it is 
seen that most of these metals occur in groups 
(using this term a i it is used in the nomenclature 
of the periodic law) which also contain several 
distinctly non metallic elements thus Ti, Sn, 
and Pb belong to Group IV , which group contains 
C and Si , Cr, Mo, W, and tJ belong to Group VI , 
in which group also occur the negative elements 
0, S, Se, and Te , As, Sb, V, Nb, and Ta form 
part of Group V , which is distinctly negative in 
its general chemical character, and includes the 
markedly non metalhc elements N and P , Te, 
Co, Ni, Au, and the Pt metals occupy a peculiar 
position in Group VIII (c/ Classification, vol 
11 pp 203-210, also Ibon elements, this vol 
P 65) 

Several salts exist which, on account of their 
methods of formation aud general stability, aro 
probably best regarded as derivatives of metallic 
acids that have not yet been isolated , among 
such salts may be mentioned the stanno- and 
zircono fluorides M* 2 Sn(Zr)F, Some chemists 
would class most, if not all, the double metallic 
haloid corapoimds as salts of metallic acids , e g 
BiF^SEP as the E salt of the acid HpiF^, 
ZnC^BaClj as the Ba salt of the acid H^ZnCh, 
and Mgl 2 Kl as the E salt of the acid HMgl, (v. 
especially Eemsen, Am 11, No 6) 

The consideration of those metal-oontaining 
compounds which are acids brings out the in 
adequacy of that classification which would di 
vide the elements into two classes only, metals 
and non-metals , it also well illustrates the diifi- 
culties of chemical classification, as shown by the 
way in which the chemical properties of an ele- 
ment are modified according to both the natuie 
and the number of other elementary atoms with 
which that element is combined (cf the article 
Metals in this vol and Classification in vol ii ) 
M M P M 

MSTALLOIBS This name was at one tune 
applied, most mistakenly, to the non-metallio 
elements It is sometimes used to denote those 
ilements which on the whole are non-metallio, 


but yet dosely approach the metals in some of 
their properties , As, Sb, Ti, V, Nb, Ta, for in- 
stance, are sometimes called metalloids The 
term cannot be defined There are certain ele- 
ments which one chemist would class among 
metals, another would place with the non metals, 
and a third Would prefer to put mto neither 
class, but call them metalloids 

, M M P M 

METALLVEGICAL OHEMISTET The 
chemical reactions utilised in metallurgy are di- 
visible into two distmct classes, viz ^wet' those 
which take place in aqueous solutions, and 
those which take place in furnaces, or their 
equivalent, at a relatively high temperature 
The preseni tendency is more and more in the 
direction of combining these two methods, metals 
being now frequently extracted from their ores 
partly by wet processes and partly by dry pro- 
cesses 

The ore of any metal may be defined as a 
collection of mineral substances contaming that 
particular metal in suflBcient quantity to pay for 
its extraction on a commercial scale Although 
each metallic element exists m nature in a great 
number of combinations, yet very few of these 
compounds occur m sufiiciont quantity to be of 
direct importance to the metallurgist, except in 
so far as they may tend to introduce impurities 
into the metal to be extracted 

Chemically, ores may bo broadly divided into 
three classes, contaming respectively — I Native 
metals, %e metals uncombmed with any non 
metalhc element II Sulphides and Arsenides 
III OxiDEB, including carbonates and silicates 

Class I Native metals A native metal 
may be separated from its ores in one of four 
ways By Liquation In order that this 
may be done it is essential that the metal be 
fusible at a temperature msufiicient to cause the 
earthy portions of the ore to frit or agglomerate , 
eg Bi (6) By fusing the ore, when the 
metal will sink to the bottom by reason of its 
high SG , eg Bi, Cu (c) By dissolving 
the metal out by means of another 
metal, eg Au, Ag, Pt These metals may bo 
dissolved out of their ores by Pb, which is then 
removed by cupellation, or, in the case of Ag, 
the separation of the Ag from the Pb may be 
effected by Zn, which does not alloy with Pb, 
and being specifically lighter rises to the surface, 
carrying the Ag and some lead with it The Zn 
IS subsequently distilled off, and the residual Ag 
and Pb cupelled Similarly, Au and Ag may be 
dissolved out by Hg, which may then be distilled 
off (d) By dissolving the metal by means 
of an acid or a gas in solution, eg Au 
extracted by a solution of Cl, and Pt, Pd, Ir, Rh, 
and Ru by ogwa regia The Au and Pt may be 
refined by wet processes, taking advantage of the 
fact that Au and Pt are msoluble m sulphuric, 
hydrochloric, and nitnc acid, when these acids 
are used separately, but are soluble in aqua 
regva^ while the Cu, Pb, and Fe are freely 
soluble in one or other of the three acids named 
In * mr/ing * Au, sufficient Ag must be present 
to allow the acid free access to the impurities« 
which would otherwise be protected by the in- 
soluble gold Pt, when present m An only in 
small quantity, may be separated by ^vartvnQ* 
with A^g, as under these conditions we Pt is 
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toted on by ih« *partmg acid * If present in 
larger qnantity, it must be ppd from a solution. 
Ir may be separated from Au by difference of 
B G , and from Pt it may be removed to a certain 
extent by usmg aqua regia of medium concen- 
tration, in which it 18 not freely soluble Pt ib 
ppd from its solutions as a double salt of Pt and 
NH4 by adding NH^Cl Pd, if present, may 
be ppd before the Pt by neutralising with 
Na^COgAq and adding HgCy/ Ir, if it has gone 
into solution, will not be ppd with the Pt, but 
its double salt is difficult to wash out Pd, Rh, 
Bu, and Os will also’ be found with the Ir m 
solution after the Pt has been ppd Rh may 
be removed completely by fusing the platinum 
double chloride with KHSO4 and a small quan- 
tity of NH4HSO4 Ir may be ppd at the same 
time as platinum by KOI, and the pp fused with 
K.COj, which will oxidise the Ir and not the Pt 
Remove the potassium salt by boiling water, and 
then dissolve out the platinum with aqua regia^ 
in which the oxide of Ir is insoluble Ir may 
also be separated from the pp by KCy, the Ir 
salt being soluble while the Pt salt is insoluble 
Pt IS obtained in the metalho state by carefully 
heating the double chloride, which then breaks 
up Au is ppd from its solutions as metal by 
FeSO^Aq, SOjAq, or HjOP^Aq For dental pur- 
poses, Au IS frequently deposited by electrical 
moans Ag is first thrown down as chloride, 
which 18 afterwards reduced by Cu, Zn, or Fe 
Au, containing not more than 10 p 0 Ag, is also 
refined by Miller’s process, at the Australian 
Mint, m the dry way, by passing Cl mto the 
molten gold The impurities As, Sb, Bi, Pb, 
and Zn are converted into chlorides, which 
volatihse, and the Ag becomes AgCl, which forms 
ft fused layer on the surface of the gold 

Class II Sulphides and Arsenides Dry 
methods Sulphides and arsenides are either 
(a) infusible, at such temperatures as can be ob- 
tained m furnaces on the large scale , (b) fusible, 
or (c) lolatile mthout fusion 

(a) Infusible sulphides In these cases 
the S must be replaced by 0, as an infusible 
sulphide cannot be properly reduced to the 
metalho state This is done by calcining or 
roastmg the ore, so that air has free access to it. 
The sulphide is oxidised to a sulphate at low 
temperatures, and at higher temperatures the 
sulphate breaks up into SO, and an oxide of the 
metal Practically there is only one sulphide 
under this head, viz ZnS, einc blende For the 
subsequent treatment of the oxide v * oxide 
class ’ 

(5) Fusible sulphides Sulphides and ar- 
■emdes of this class may be subdivided as fol 
lows — (i) those which are fusible at a very low 
temperature, insufficient to produce fritting, % e 
incipientfusum causing agglomeration of the con- 
stituents of the ore , (11) those requiring a higher 
temperature, at which fnttvng would take place 
A sulphide m division (1) may be hquated out, e g 
Sb,S,. The sulphides and a^emdes belonging 
to (ii) mav be separated by fusmg the ore, when 
the sulphide or arsemde would oolleot together 
beneath the slag , e g sulphide of copper (copper 
pyrites) , arsemdes of ni^el andoobut (if suffi- 
eient arsenic is not present m the ore more is 
added), the arsenide separates m a distinct layer 
fiom the sulphides of other metals during the 


fusion, sulphide of nickel obtained by fusing 
mckel ores, or products, free from arsenic, with 
iron pyrites The sulphides and arsenides thus 
separated from the gangue would next be treated 
m one of the following ways — 1 Converted 
into oxide by roasting , e g Sb^S,, copper matte, 
arsenides of nickel and cobalt (the arsenious acid 
being condensed in coke towers), sulphides of 
nickel aud cobalt free from arsenic , the oxides 
of mckcl and cobalt are subsequently treated in 
the wet u ay 2 Partially roasted to forma certain 
amount of oxide and sulphate, arid then fused , 
the oxygen of the oxides combmes with the 
sulphur of the sulphides and arsemdes, forming 
SO^ and hberating the metal, eg Sb,S, and 
PbS In the case of the double sulphide of Cu 
and Fo, the Fe is first removed by a senes of 
calcinations and fusions, S passing to the Cu 
and O to the I e, the oxide of iron thus formed 
uniting at the same tune with silica to form slag 
This process goes on so long as any iron 
remains As soon as the iron is all removed, 
the reaction between Cn^S, CuO, and GUjO 
takes place, liberatmg metallic copper The 
principal impurities in copper ores likely to pass 
mto the Cu are As, bb, Zn, Pb, Bi, Sn, Ni, Co, 
Au, and Ag The greater proportion of these 
present either volatilises or becomes oxidised and 
removed in the slags Au and Ag, being neither 
appreciably volatile undei the conditions nor 
oxidisable, become concentiated in the copper 
It is particularly difficult to get nd of the last 
traces of As and Bi The use of a basic lining 
to the furnace— say, dolomite— greatly facilitates 
the removal of As m the slag The elimination 
of As 13 also assisted by the use of * soda nitre ’ 
m refining Bi can most readily be removed by 
what 18 known as the best selecting process, in 
which advantage is taken of the circumstance 
that copper has a greater affimty than bismuth 
for sulphur This process comes in just before 
the copper is first reduced from the sulphide A 
httle copper is made to separate by the reaction 
between sulphide and oxide , this throws out and 
collects as * bottoms ’ the bismuth, tin, lead, and 
antimony — 8 Fused in the presence of another 
metal which combines with, and so removes, the 
sulphur , e g sulphides of Bi, Pb, and Sb treated 
with Fe , Ag separated by metallic Pb from sul- 
phide of Pb oontainuig sulphide of Ag Copper 
can only be partially separated from sulphur m 
this way, a double sulphide forming which cannot 
be reduced by iron 

The operations dosoribed under (1) aud (11) are 
m some cases applied directly to the ore without 
first separating the sulphide by liquation or 
fusion 

(c) Sulphides volatile without fusion 
Amongst the metallic sulphides there is only one 
which sublimes without fusion, viz HgS When 
heated in presence of air HgS yields SO, and 
Hg As the Hg has no tendency to combme 
with oxygen under these conditions, and is 
vrlatile at a very low temperature, it distils 
over, antf may readily be condensed For these 
reasons advantage is not taken of the fact that 
the sulphide is itself volatile, it being simpler to 
distil the metaUic mercury direct from the 
ore The sulphur is sometimes removed by 
roasting the meroozy ore with lime or oxide <a 
I iron. 
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Treatment of Sulphides by Dry Methods 
Infusible. 

Oalomel = oxide 
IL 

Fusible. 


(ft) Low temperature (b) High temperature 


Liquated 


Fused and separated 
as sulphide 


Boasted Partially roasted Sulphur re- 
al oxide and fused moved by 

B metal means of 

another metal 
a metal 

in. 

Sublimed without fusion 

1 Sulphur separated by calcination alone 
B metal 

2 Sulphur separated by lime, oxide of iron, 
er iron = metal 


Wet processes for sulphides and arsenides 
The sulphide and arsenide ores of Ni, Cu, and Co 
are partially, and those of Cu and Ag partially or 
wholly, treated by wet methods In tliese pro- 
cesses the metal is first made to form a soluble 
compound This may be done by roasting the 
ore with, or in some oases only mixing it with, 
some compound, which by double decomposition 
will convert the metal to be extracted into a 
soluble compound In other oases it is done by 
roasting the ore alone at a low temperature, or 
even by simply exposing it to the action of the 
atmosphere without using artificially produced 
heat, in either case the sulphide be con 
verted into a sulphate , e g copper pyrites and 
silver ores 

Thus, soluble sulphate of copper may be formed 
by roasting copper pyrites or more slowly at the 
ordinary temperature of the atmosphere About 
one third of the copper extracted m this country 
is obtained from Spanish pyrites, averaging only 
3-4 p 0 of copper, by roastmg the burnt ore- 
received from the sulphuric acid works — with 
common salt, which reacts with the CUSO 4 pro- 
duced durmg the burning, to form CuClj, which 
IS then dissolved out, together with the chlorides 
of Ag, Pb, and Au, these metals bemg present to 
a small extent The Ag is thrown down, along 
with Au and Pb, by a soluble iodide, El or Znl, 
The iodine is removed from the Agl by Zn 
Finally the Cu is ppd by addition of iron 

The reactions which take place in the wet 
treatment of silver ores are of special interest 
and importance They are divisible into three 
classes 

I Themsoluble silver compound is decom- 
posed and the Ag amalgamated while sindl in the 
ere (* free milling ore ’), without the aid of any 
furnace-operalum whatever If there is much S 
or As present the ore, where practicable, is first 
roasted with salt Under this head are included 
all the amalgftmation-jprocesses 

IL The insoluble sum eompound %$ eonverted 


into sulphate by roasting alone and washed out 
with water , or the Ag is converted into chloride 
by roastmg with common salU and washed out 
by a solved for chloride of silver Under this 
head are mcluded the Augustm, Ziervogel, Yon 
Patera, and Bussell processes 

III The insoluble silver compound is con- 
verted into a soluble compound by the action of 
certain salts vn solution without roastmg the ore 
or employing any fumace-operation whatever 
This class includes the Von Patera process when 
apphed to * amalgamation tailings,* and the 
Bussell process applied tb both ores and tailings 

The amalgamation methods without roasting 
have been of great service where fuel is scarce, 
as in Mexico These methods depend on the 
power of certain salts, such as the chlorides of 
Cu, to decompose Ag^S If mercury is present 
at the same time, the AgCl will be reduced and 
the Ag taken up by the excess of Hg, from which 
it can be sepaiated by squeezing and distillation 
Iron or Cu may be employed to decompose the 
AgCl, Hg bemg used only to collect the Ag This 
reduces the loss of Hg, but to bring about sufii 
cient contact, more power, and consequently more 
fuel, IS required Where fuel is available there 
IS often great advantage in roasting the ore with 
salt before amalgamation 

Where possible the amalgamation methods 
have been superseded by the other wet processes 
included under heads II and III , viz the Au- 
gustin, Ziervogel, Von Patera, and Russell 
methods 

The Augustin process Ore or regulus is first 
partially roasted, and then undergoes further 
roasting with common salt, the AgCl thus 
formed being washed out with NaClAq and ppd 
by Cu The Ag is usually first concentrated m 
copper mattes 

The Ziervogel process This method depends 
on the difference between the temperatures re 
quired to break up the sulphates of different 
metals Thus by suitably regulating the tempe 
rature, the sulphates of Fe, Cu, c&o , formed by 
roasting mattes at a low temperature, may be de 
composed into oxides and SO 2 , while the sulphate 
of Ag will be unaltered, and can therefore be ex 
tracted by warm water,, and then ppd as in the 
previous method The regulation of the tempe 
rature throughout a large furnace is obviouslv a 
pomt requirmg considerable skill For this 
reason, in practice, mattes are usually first worked 
by the Ziervogel process, and the residue ex 
tracted by the Augustin method 

Von Patera process The soluble salts pro 
duced by roasting the matte are first dissolved 
out with water, after which the matte is further 
roasted with NaCl, and the AgCl washed out 
with Na^SgOjAq or CaSgOjAq, from which solu 
tion the Ag is ppd by a soluble sulphide or 
SH 2 The silver is reduced from the AgoS, either 
by roastmg or by boihng with freshly slaked hme, 
forming c^cium polysulphide When there is 
much of the base metals present, more particu- 
larly lead, the Vda Patera process is not so suit- 
able The lead is mostly present as sulphate 
after roasting, and this is soluble m NagSsOgAq 
Some of the most important objections to the 
Von Patera process, as applied to poor ores con* 
tammg base metal, arc WTiftted in thft process 
next desenbed. 
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Thd Bussell process In this procesB what is 
known as the * extra solution ’ is used, in addition 
to or in substitution for that ordinarily employed 
in the Von Patera process The ‘ extra solution * 
18 prepared by making solutions of Na^SjO, and 
CUSO4, containing respectively 18 parts of the 
former and 10 parts of the latter salt, and mix- 
ing them together The pp after washing is 
dissolved in a solution oontainmg 1-2^ p.o 
Na^SjO, Although this ‘ extra solution ’ is not 
so good a solvent for AgCl as Na^S^O^q, yet it 
acts energetically on native silver and the com- 
pounds of silver with S, As, and Sb Owing to 
the want of permanence special precautions have 
to be taken in using this solution To get the 
best effect the solutions should be used warm In 
order to obtain finer bullion by th’^ process, ad 
vantage is taken of the fact that PbCO, is not 
soluble in the solution, although other salts of 
lead are soluble Na^COj, free from NaOH and 
Na2S, 18 added to the solution containing the 
silver and lead which have been washed out 
It IS stated that the whole of the Pb may thus be 
removed Carbonate and sulphate of Cu are the 
only compounds of Ou likely to occur which are 
soluble in the ‘ extra solution ’ 

It 18 probable that this process in the near 
future will supersede very largely the fusion and 
amalgamation processes, besides which it is ap 
plicable to ores which cannot profitably be treated 
by either of the other methods The cost of the 
necessary chemicals is much less than that due 
to loss of mercury , in addition to which, lead and 
copper are lost in the older processes and saved 
in the Bussell process 

In some oases the ores may be treated direct 
by the Russell process without previous roasting, 
and both the Von Patera and Bussell methods 
are largely used in the treatment of *tailmg8* 
from amalgamation 

Nickel and cohalt It has been seen that 
these metals may be separated from others as 
arsenide In practice, however, the separation 
IS not so complete, some of the mckel and cobalt 
passing into the regulus, and some of the other 
metals into the speise The following are the 
reactions usually employed to separate the va 
nous metals from one another The calcined 
speise 18 treated with HOlAq The resulting so 
lution, which will contain Ni, Co, Pe, Cu, Pb, 
Bi, and As, 13 diluted, and oxidised by bleaching- 
powder, the proportion added being adjusted by 
a rough analysis Milk of lime is added to the 
requisite extent to throw the iron down as ses 
quioxide, any arsenic present at the same time 
ppg as basic arsenate of iron The solution is 
next treated with SH , to ppt Cu, Pb, and Bi, 
after whioh the Co can be thrown down as ses 
quioxide by a further addition of bleaching- 
powder, and subsequently the Ni ppd as hy- 
drated oxide by the addition of milk of lime 

Class III Oxides , inoludino oabbonates and 
snjoATES Ores of this class are reduced to the 
metallic state by means of carbonaceous matter 
such as charcoal^ coalf or co'^^ or by means of 
the gaseous product of the incomplete oxidation 
of carbonaceous matter^ vis carbon monoxide 

The only exceptions among the oxides of the 
commoner metals are Al^O, and MgO These 
oxides cannot be reduced to the metallio state 
in this way; they have to be converted into 


double chlorides, from which, while m a state 
of fusion, the metals are liberated by metallic 
sodium, or by electrolysis The metals, the 
oxides of which are in practice reduced by car 
bon or CO, are Sn, Pe, Ni, Co, Mn, Cr, W, and 
Zn Of these Sn and Zn present the simplest 
reactions The reactions in the other oases are 
complicated by the fact that all these metals 
combine more or less freely with carbon When 
it IS desired to obtain the metals in the most 
malleable condition, te free from carbon, the 
fact that the oxides and the carburised metals 
»*eact with one another eliminating both the 
carbon and the oxygen, as CO and CO2, is 
utilised Every iron- and steel making process 
18 dependent on this reaction According as the 
conditions are made more or less favourable to 
carburisation, or decarburisation, so will the 
resultant metal be either cast iron, hard steel, 
mild steel, or malleable iron It is possible to 
reduce the oxides under consideration to the 
metallic state, and also to carburise the metals, 
by the action of CO, without the metals becom 
ing fused The oxides are first reduced, and then 
carburised by the dissociation of some of the CO 
The liberated oxygen combines with CO and is 
thus removed Nickel is thus reduced to the 
metaUic state, more or less combined with car 
bon , and bars of metallio iron are carburised to 
produce * cementation ’ steel In a similar way a 
carburised metal may be decarburised by O or 
CO2 , m this way ‘ malleable cast iron * is made 
Whether the action consists of carburising or 
decarbunsing is entirely dependent on which 
agent preponderates at the time m the atmo- 
sphere surrounding the body 

Reactions for removal of * impurities * from 
metals of oxide class The refining of Ni and 
Co, as we have seen, precedes the reduction to 
the metalho state The refining of Sn is effected 
after reduction, partly by liquation and partly 
by oxidation, by which means the principal im 
purities, Pe, As, and W, are removed Mn and 
Cr are reduced directly from their ores, in the 
form of alloys with iron, only pure ores being 
used Tungsten is either reduced directly from 
the ore, alloyed with iron, or undergoes a pre 
lizmnary purification and ppn as oxide m the 
wet way The impurities which it is important 
to remove from iron are S and P The latter 
can only be passed into the slag when the slag 
18 basic, and the conditions tend to oxidation 
Thus, P 18 removed in the pnmiti\e iron makmg 
processes , also when iron is made by the * finery * 
and the * puddling ’ processes , also m makmg 
‘ ingot-iron ’ by the Siemens and Bessemer pro- 
cesses, when a basic Immg to the furnace or 
converter is used P is not removed in processes 
in which pig iron or high carbon steel is made, 
nor in the Siemens or the Bessemer processes 
when the furnace or converter is Imed with 
siliceous material, and malleable metal is being 
produced In the Bessemer process, with an 
* acid hning^ the necessary heat for the process 
is obtair\ed mamly by the oxidation of siboon m 
thepig-iron , when a phosphoriferous pig iron is 
used, and a * basic lining f most of the heat is ob- 
tained by the oxidation of the phosphorus and leaf 
Bihoon IS required in the pig-iron In both pro 
cesses a portion of the heat is obtamed from the 
wddation of Q 3alphur oan bo removod econo- 
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mically only in the blast furnace, because when | 
treating pig>iron for the production of malleablQ 
iron the sulphur is one of the last substances to 
oxidise out, and its removal would result m a 
great waste of iron To remove S m the blasts 
furnace the temperature must be high, and the 
conditions must be strongly reducing and car- 
bunsmg i %e the charge must contain plenty of 
charcoal, coal, or coke, and lime must be add^ 
to the charge in considerable quantity Under 
these conditions the S oombmes with the Ca, 
and passes into the slag as sulphide 

Slao reactions Slags consist of the nor- 
metalho constituents of an ore or furnace pro 
duct, and of the useless or objectionable metallic 
elements They are produced by simply fusmg 
the ore alone, if it is in itself sufficiently fusible, 
or by fusing it with such materials — fluxes — as 
will brmg about the requisite fusibihty Except 
in a few special cases, e g the reduction of alu- 
minium or magnesium, slags consist of more or 
less complex sflicates In processes for making 
more or less malleable iron, the slags are com 
posed mainly of sihcates of Fe, Ga, Al, and Mg, 
with smaller proportions of silicates of Mn, 
alkahs, and alkalme earths In pig iron slags, 
the iron is comparatively small in quantity, or 
13 even entirely absent when much lime is used 
In other slags, excepting those produced in treat- 
ing the * noble metals,* iron will generally be 
present in large proportion 

Electro metallurgy Electro metallurgical 
processes are divisible mto two distinct classes 
one class includes processes for the extraction 
of metals from their ores , the other includes 
processes for reflning metals already extracted 
Although a great many processes have been 
devised for the electrical extraction of metals, 
except for the extraction of aluminium and 
magnesium— m which cases the metals are flrst 
got mto the condition of double chlorides, or, in 
the case of aluminium, sometimes of fluoride 
—there is not much prospect of such processes 
bemg successfully and economically worked, 
even when power can be obtained from water- 
falls By the Cowles process, according to 
Sterry Hunt, nearly pure Al is produced m small 
buttons, but up to the present it has been neces- 
sary to reduce some other metal with the Al to 
eoUect it together In this process the AL^Og and 
the oxide of the metal to be alloyed with the Al 
are mixed with carbon, and the mixture is placed 
round two carbon poles between which an electric 
discharge is made to pass 

The second class of processes has been ad- 
vantageously applied to the reflning of Ou, more 
particularly Ou containmg small quantities of 
Au and Ag In reflning Cu electrically, the elec- 
trolyte IS usually CuS 04 Aq, kept at as uniform a 
temprature and concentration as possible, the 
anode bemg formed of the copper to be re^ed, 
pure copperdepositmg on the cathode The silver 
and gold collect at the bottom of the tank as a 
muddy deposit. A E H 

METALS. An element is a definite and 
distmot kind of matter which has resisted all 
attempts to separate it mto unlike portions 
The olassifioationof the elements, m accordance 
with their chemical properties, necessarily carries 
with it the olassiflcation of many compounds, 
tnasmttoh as the chemical properties of an ele- 


ment cannot even be stated without considering 
the composition, general chemical behaviour, 
and conditions of formation, of compounds of 
that element. For mstance, certain elements 
are placed m the same class because they all 
form hydroxides which are alkalis this state 
ment implies an acquaintance with the com 
position, methods of production, and chemi 
cal properties, of the alkalis , but one of the 
chemical properties of an alkali is that it 
neutrahses acids, and in so domg forms salts , 
hence it is necessary to know something about 
acids and salts, m order to understand what 
IS meant by an alkali, or by an alkali forming 
element 

The elements may be classified m accord- 
ance with thair physical propeities If a binary 
compound is electrolysed, one of its elements 
separates at the positive electrode, and the other 
at the negative electrode (secondary reactions 
which may occur are supposed to be overlooked) 
That element which separates at the positive 
electrode is said to be electro negative to the 
other element By studying the electrolysis of 
binary compounds, the elements may be arranged 
in an electrical series This senes may be 
divided into two parts all the elements on one 
side of any chosen element are electro positive 
to all the elements on the other side of the 
chosen element Taking hydrogen as the cen- 
tral element we are able to subdivide the ele- 
ments mto two classes , all the elements on one 
side of H are electro positive to the elements on 
the other side of H Thus we arnve at a classi 
fication of the elements founded on one chemico- 
physical property Now we find that the electro- 
positive elements, on the whole, more resemble 
one another m certain physical properties, and 
also in their general chemical character, than 
they resemble the electro negative elements 
Those elements which are electro positive to H 
as a class are greyish white m colour, lustrous, 
fairly malleable and ductile, comparatively good 
conductors of heat and electricity, those ele 
ments which are electro negative to H vary much 
in colour and appearance, they are not usually 
lustrous, they are generally brittle, and they do 
not conduct heat or electricity well Turning 
to the chemical characters of the two classes of 
elements, we find that those placed in the elec 
tro-positive class generally combine with 0 to 
form basic oxides their compounds with 0 and 
H are also usually basic , they do not, as a rule, 
enter into the composition of acids , very few of 
them form hydrides, their haloid compounds, 
as a whole, are tolerably stable as regards the 
action of heat, and they are not readily decom 
posed by water, if they are thus decomposed 
they generally produce oxyhaloid compounds , 
speaking broadly, these elements do not exist in 
allotropic forms On the other hand, we find 
that most of the elements which are placed in 
the electro negative class combine with 0 to 
form acidic oxides, their compounds with H 
and 0 are usually acids All acids contain one 
or more of these elements , they generally form 
hydrides , many of their haloid compounds are 
decomposed bv heat, and many of them are also 
decomposed by reacting with water, thereby 
producing haloid acids and either oxides or 
oxyacidsof the electro negativaelemi&ts; speak- 
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hig broadly, these elements exhibit the pheno- 
mena of aUotropy 

Hence, it would appear that the division 
of elements into two classes, those which are 
electro positive to H, and those which are elec 
tro negative to H, is a good classification, be- 
cause with this one class mark many other 
properties, both physical and chemical, are 
associated 

The electro positive elements are called 
metals , the electro negative elements are called 
non metals 

A further examination of metals and non- 
metals shows that the classification implied m 
these terms is very far from being sufficient for 
chemical purposes We cannot define the term 
metal , just as we cannot define any of the 
chemical names which are given to classes of 
bodies We can sketch the ideal metal Con- 
sidered physically, the ideal metal is a hard, 
fairly heavy, greyish- white, lustrous, malleable, 
ductile, and tenacious solid, which melts only at 
a high temperature , it is a good conductor of 
heat and electricity , it orystalhses in forms be 
longing to the regular system, its emission 
spectrum consists of hnes, and is comparatively 
simple m character Considered chemically, 
the ideal metal is hardly, if at all, changed in 
the air, it combines with 0 at fairly high tern 
peratures, and forms one or more oxides which 
are basic, %e which react with acids to form 
salts , it reacts with water or steam to produce 
an oxide or hydroxide and evolve H , no hydride 
of the ideal metal is known , it does not enter 
into the composition of acids, but it reacts with 
acids to form salts, its sulphides react with 
acids to produce salts and evolve HjS, they com- 
bine with the sulphides of decidedly electro- 
negative elements , the salts of the ideal metal 
are numerous and stable , it forms but few acid 
salts, but the number of double salts into which 
it enters is large , it combines directly with the 
halogens, producing compounds which are vola 
tilised without decomposition at rather high 
temperatures, and which dissolve in water 
without change, the ideal metal forms alloys 
with elements of its own class, which alloys be 
long rather to the group of physical, than to that 
of chemical, compound , lastly, the ideal metal 
exists m only one modification, « a it does not 
show allotropy The ideal non-metal is the 
opposite, chemically and physically, of the 
metal 

No element exhibits all the properties which 
we have placed m the category * metal ’ , nor is 
there any element which possesses even some of 
these properties without at the same time also 
possessing some of the properties which belong 
to the typical non metal 

The elements sodium and potassium possess 
most of the chemical properties enumerated as 
oharaotenstio of metals , but these elements are 
instantly oxidised by exposure to air , they pro- 
bably form unstable hydrides, they are very 
soft, lighter than water, and melt at moderately 
low temperatures. 

The element gold possesses most of the physi 
eal properties waracteristic of metals , but its 
^droxide reacts with alkahs to form salts, e g 
Edu^; An also forms the aoids HAuBr. and 
HAuCili; AujS combines with the eulphiaci 
VoL. m. 


the very metallic elements E and Na to form 
salts The element chromium exhibits many 
of the oharaotenstio physical properties of 
metals , it also decomposes steam with evolution 
of H , it oombmes with the halogens to form 
stable compounds, some of which have been 
gasified at high temperatures , chromium does 
not form a hydride , the oxides OrO and Gr^O, 
are basic , the element reacts with many acids 
to form salts, which are well marked, stable 
compounds, it does not exist mallotropic forma. 
On the other hand, OrO, is a distinctly acidic 
(yade, reactmg with water to form the acid 
H^CrO,, from which is obtained a large number 
of salts In other words, chromium belongs to 
the class metals, and also to the class non- 
metals In an even more marked way than Cr, 
manganese combines in itself both metallic and 
non metallic properties 

The chemical properties of an element depend 
on the properties of the other elements with 
which it combines, and on the relative quantities 
of these other elements entering into combina- 
tion It IS this fact which makes it impossible 
to apply the definition of metal or non metal, m 
its entirety, to any element The classification 
of elements into metals and non metals is never- 
theless a useful one, provided it is emploved 
with judgment and knowledge If we find tnat 
a certain element is hard, lustrous, unchanged 
or only slowly changed m the air, and is a good 
conductor of electricity, or if we find that the 
oxide of a certain element is basic, and that the 
chloride is not decomposed by water, or if de- 
composed produces an oxychloride, we have at 
once a guide to lead us m our further examina- 
tion of the element We shall probably find 
that the element in question possesses several of 
the other physical characteristics of metals , 
and we shall also probably find that it reacts 
with acids to form salts, decomposes steam with 
evolution of H, produces at least one sulphide 
which combines with sulphides of some of the 
negative or non metallic elements, and so on 
The foUowmg division of the elements usually 
placed in the class metals is that ansmg from 
the application of the periodic law 


Class I 
Glass II 
Glass III 
Class IY 
Glass V 
Glass YI 
Glass YU 
Class YIU 


d%msi07i 1 , 

» 2 , 

division 1 , 

» 2 , 

division 1 , 

.. 2 , 

division 1 , 

.. 2 . 

division 1 , 

« 2 , 

division 1 , 

» 2 . 

division 1 , 

» 2 , 

dwisum 1 , 

2 , 

fi 8 • 


Li Na K Bb Os 
Co Ag Au 
Be Ga Sr Ba 
Mg Zn Cd Hg 
Sc Yt La Yb 
A1 Gain TL 
Ti Zr Co Th 
Ge Sn Pb 
Y Nb Di Ta 
As Sb Er BL 
Cr Mo W U 
none isolated. 
Mn 

none isolated. 
Fe Ni Co (Gn) 
BhBuPd Ag) 
Os Ir Pt (Au) 


The metals m division 1 of Glass L are gene- 
rally known as the alkali metals They possess 
m the most marked way the chemical oharaoten 
of the idesd metal; none of theuc oomjponndi 
exhibits any acidio functions , they are eleotro* 
positive ^0 (^1 the other elemoati* The metals 
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in division 3 of Class I are very distinctly 
metallic m their physical properties , chemically 
considered they show considerable differences 
among themselves , several compounds of gold 
are almost non metalho in their reactions, the 
ohemioal and physical analogies of this element 
are best represented by placmg it both with Cu 
and Ag, and also with Os, Ir, and Pt, in division 
8 of Class YIII 

The alkaline earth metals which form dm 
Sion 1 of Class II are more metallic in their 
physical properties than the metals placed in 
division 1 of Class I , chemically they are also 
distinctly metallic Coming to Mg, Zn, Cd, and 
Hg, which form division 2 of Class II , we have 
four elements whose properties closely approach 
those of the ideal metal , Cd may be taken as 
on the whole the best actual representative of 
the class metal As we pass to the higher classes 
we find many metals exhibiting properties 
oharactenstio of non metals, until in Class YII 
we arrive at Mn, an element which is at once 
distinctly metallic and decidedly non-metallic m 
its chemical properties 

In connexion with the subject of this article, 
reference should be made to the following articles 
wherein the different classes of metals are de- 
scribed — Alkaline earths, hbtals ov the, 
vol 1 p 112 , Alkalis, metals op the, vol i p 
114, Chromium group op elements, vol ii p 
168, Copper group, vol ii p 250, Larihs, 
METALS OP THE, VOl 11 p 424 , IRON GROUP, VOl 

111 p 65 , Magnesium group, vol m p 163 , 
Nitrogen group (for Class Y , Y to Bi), vol iii 
vnfra , Noble metals, vol iii infra , Titanium 
GROUP, m vol IV , Tin group, in vol iv 

M M P M 

METALS, BABE Under this name are m 
eluded a number of presumed elementary bodies 
concerning which our knowledge is at present 
very imperfect We see that in their general 
properties they approximate more or less closely 
to cenum, yttnum, and lanthanum, but we are not 
sure how far we have yet obtained them in a 
state of purity Consequently we are in doubt 
not merely as to their at w and S G , but even 
as to their number and their rank as elements, 
compounds, or mere mixtures Our ignorance 
IS due to the great rarity of these bodies, to the 
high complexity of the minerals in which they 
are found, but most of all to the fact that they 
differ among themselves merely by very minute 
shades 

The prmcipal sources of the rare metals are 
gadohmte^ keilhamtCy fergusomte^ euxenite^ 
eertfe, and thorite^ which are Norwegian mme- 
rals, and further, aama/rskitei which was first ob- 
tamed from the Urals, but has since been found 
in relatively large quantities in North Carohna 
It IS to be noticed that specimens of any one of 
these minerals, if from different localities, are 
not identical in the earths they contam Hence 
if it 18 desired to isolate any particular earth it 
IS best to select as the first material that mineral 
in which nature has, so to speak, commenced 
the task of separation (This method was pro- 
posed by the writer m his address to the chemi- 
cal section of the British Association, Birming- 
ham Meeting (C N 64, 128 , %lnd 64, 167 , Pr 
40, 606 ) Nilson a Krfiss have smce adopted 
•nd reco^end^I tba fame method (B 20, 


2134, 0 N 66, 74, 86, 135, 146, 164, 165, 
172) 

The recognition of the various rare earths is 
a matter of no little delicacy Here spectroscopy 
in its several modifications renders the greatest 
service In endeavouring to asceitain by this 
means what substances are present in a mineral 
containing rare earths, chemists may employ 
either the spark spectrum, the absorption spec 
trum, or the incandescence or the phosphores 
cence spectrum They may further apply any of 
these tests either at once to the original matter, or 
to some of its portions aftei a partial separation 
has been effected by chemical treatment The 
question of course arises, how are we to know 
when we have obtained any one earth separated 
from all othe* bodies, and absolutely pure ? In 
the case of those earths and their solutions which 
present an absorption spectrum, e g didymia, 
samaria, holmia, erbia, &o , the writer has shown 
that as an element approaches simphcity the 
absorption spectrum of its solutions will become 
less and less comphcated , hence it would appear 
that when absolutely free from its associates, 
each element would have an absorption spectrum 
of great simplicity, in many oases consisting of 
one band only (the ‘ one band, one element ’ 
hypothesis) But as certain earths, e g lanthan^ 
mosandra, phihppia, scandia, terbia,&o ,give no 
absorption spectra, this test is not apphoable in 
all cases 

Great caution is required in drawing con- 
clusions from the examination of spectra. Con- 
cerning the influence of one body upon another 
little IS yet known, but that little is of sufficient 
importance to make us very careful how we in 
terpret absorption-spectra when not corroborated 
by chemical results Lecoq de Boisbaudran a 
J Lawrence Smith have pointed out some im 
portant modifications produced in absorption 
spectra by the presence of an excess of acid in 
the solution (0 B 88, 1167) Soret subsequently 
verified these observations Brauner and otheis 
have put on record experiments on mixing solu 
tions of didymium and samarium They find 
in the case of a didymium solution showmg the 
group of three bands, 476, 469, 428 [l/\* 430 4, 
441 3, 454 6], that, by adding a dilute solution 
of samarium, these three bands vanish, without 
the appearance of any of the samarium bands, 
until a certain proportion is reached, when the 
samarium bands gradually come into their places 
(Brauner, G J 48, 286) 

Many of the earths tnat do not yield solutions 
giving absorption spectra can be made to give 
characteristic spectra by phosphorescence This 
IS known as the * radiant matter ’ test When the 
spark from a good induction coil traverses a tube 
having a flat aluimnium pole at each end, the 
appearance of the spark changes according to 
the degree of exhaustion If atmospheric air is 
the gas under exhaustion, at a pressure of about 
7 mm a narrow black space is seen to separate 
the lummous glow and the aluminium plate 
connected with the negative pole of the m- 
duction coil As the e^austion proceeds this 
dark space increases, until at a pressure of about 
0 02 mm the dark space nearly fills the tube ; 
the lummous cloud showmg the presence of 
residual gas has almost disappearM, and the 
molecular dischvge fj-om the negative pole 
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begin! to excite phosphorescence on the glass but concentrates itself in strengthening the jitria 
where it strikes the side There is a very wide bands These bands become broader, but at the 
difference in the degree of exhaustion at which same time less sharply defined, m proportion as 
vanouB Bubstances begin to phosphoresce the lime is increased m quantity Lime also 
Under the infiuence of this discharge of * radiant brmgs out the phosphorescent bands of samana 
matter,* a great many substances emit, more or It also suppresses the sharp hne 89, the most 
less intensely, a phosphores^'ent hght On stnkmg feature m the phosphorescent spectrum 
examinmg this hght m the spectroscope, most of shown by pure samarium sulphate On the other 
these bodies give a famt, continuous, spectrum hand an addition of < old * yttna deadens the other 
with a more or less decided concentration m hnes of samana, but brmgs out the hne 89 more 
some one part, the superficial colour of the strongly Lanthanum sulphate in the * radiant 
phosphorescing subptance depending on this matter* tube phosphoresces with a reddish colour 
preponderating emission in one or other part of if lime is added to lanthanum sulphate the phos- 
the spectrum Sometimes, but less commonly, phoresoenoe changes its colour from red to y^ow 
the spectrum of the phosphorescent light is dis- Lime also brings out the bands of yttnum and 
contmuous samanum if these are present as impunties 8o 

If we examine the rare earths by this sensitive is this test that it will show the pre- 
* radiant matter ’ test we find they present sence of one part of yttna or samana in more 
phenomena of a striking character ^me of than a milhon parts of lime When G9, Qw, 
them remain unaffected, and are thus at once and G3 are present m small proportions with 
referred to a distinct group Others, such as lime the bands of G9 and Ga become mtensified, 
thoria, do not phosphoresce and offer great ob but a dark space appears instead of the green 
struction to the passage of the spark Other band of G)9 Hence if only a small trace of Q0 
earths become very phosphorescent and vary is present in lime the green band is not only 
greatly in their power of retaimng a residual obliterated, but the quenchmg action suppresses 
phosphorescence On exanunmg phosphor that part of the continuous lime spectrum which 
escent earths glowmg m a vacuum tube, the has the same refrangibihty as the Qfi Ime, and 
writer found remarkable differences m the dura thus gives a black space m the spectrum 
tion of this residual glow Some of the earths There are many instances of the modifioa 
remain luminous for many minutes after the tions mduced m the normal spectrum of one 
cessation of the current, while others cease to earth by the admixture of others when treated as 
phosphoresce immediately on the stoppage of anhydrous sulphates One of the most striking 
the current Take the case of yttna This instances is that of a mixture of samana with 
earth, the wnter finds, can be resolved by yttna, since the presence of even 40 p o of 
chemical treatment into a senes of simpler yttna practically obhterates the spectrum of 
bodies of unequal basicity, to which he has given samana The most minute proportion of lime 
the provisional designations of Ga, G/3, G9, GC» added to samana causes the sharp line at 
Gt^, and Sy The after glow of these bodies 1/A.> 269 to vanish, while at the same time it 
differs somewhat m colour from that which the much intensifies the other bands (Tr , pt ii 
earth exhibits while the current is still passing 1885 ,0 2?, June 15, 1885) The action of 
The spectrum of the after glow also shows that lime upon yttna is of great use m detecting very 
some of the hues are missmg In the electncal minute traces of this earth when m admixture 
phosphoroscope— an mstrument similar to Bee j with elements which would otherwise prevent its 
querel’s phosphoroscope, but having the substance phosphorescence 

acted on electrically mstead of by direct hght — Alumina is also active in inducing new 
the different bands of the new constituents of spectra when mixed with the rare earths A 
yttna {v infra) do not all appear at the same moderate amount of fractionation has enabled 
speed of rotation At the lowest speed the double the wnter to penetrate beneath the veil of red 
greenish blue band of GiS is first seen, followed phosphorescence observed in crude alumina and 
next by the dark-blue band of Ga As the velocity to see a compheated sharp hne spectrum {O N , 
increases there follows the bright citron yellow 56,62,72) l^e new body of which glimpses have 
band of G9, and as the utmost speed approaches been obtamed is probably one of the unknown 
the red band of GC is seen, but not without diffl* earths in deoipia, since the new spectrum may 
oulty As another instance, if lanthanum sul- be fairly reproduced by adding one of the frao 
phate, with traces of Sm as impurity, along with tionations of decipia to alumina Hence, it will 
a little hme is examined m the phosphoroscope, be seen that the performance of a long senes of 
the band of Gc is visible at the lowest speed, Gh9 check and connter*check experiments often be* 
follows at an mterval of 0035 second, and the Gw comes necessary before the presence or the ab* 
band immediately afterwards All the earths of sense of any pahicular earth can be mferred 
the yttnum and samanum groups yicdd disoon- The quantitative separation of the rare metals 

tinuouB spectra when submitted to the mduotion is much more difficult than their mere recogm- 
discharge in vacuo tion These substances are not linked to one 

A modification of phosphorescence spectro- another, or to other elements with which they are 
scopy 18 produced by the previous addition of associate, by an^ strong affimties, but they are 
othtt earths to the speciallv phosphorescent nearly identical m their behaviour and proper- 
earths Lime exerts a remarlable action By ties Hence we have so far been unable to find 
itself, it phosphoresces with a contmuous spec- any reagent or any mode of treatment which at 
trum, while yttna phosphoresces with a discon- once quantitatively separates one of these sub- 
tmuous spectrum But if these two bodies are stances from all &e others We are therefore 
mixed together, the phosphorescing energy of the obliged to have recourse to tefiiquf processes of 
lime does not extend over the v^ole speclnuiit fmwPnatloiL 
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In attempting to enumerate or describe the 
rare metals, we meet with the additional diffi- 
culty that the unitary character of many of 
them 18 still a matter of extreme doubt 

Several of the rare metals will be found de- 
Bcnbed m their proper alphabetical order m this 
Dictionary, eg herylhum» cerLum^ didymium 
Many of these, as will be seen below, are pro- 
bably capable of being further spht up, but as 
they are frequently mentioned m chemical 
treatises and memoirs their description as at pre- 
sent, or lately, known has been found necessary 
There are certain other metals which ard 
still under discussion, e g decipium, philippium, 
holmium (Soret’s X), and dysprosium Boscoe 
has indeed proved that phihppium is a mixture 
of terbium and yttrium, and the experiments of 
the wnter have oonhimed his results , but until 
we know more about the constitution of terbium 
and of yttrium, both of which are undoubtedly 
compound bodies, these experiments do not carry 
us much further Samarium is also identical 


separate a mixture of two bodies into two parts, 
just as the addition of a reagent only divides a 
mixture mto two portions, a precipitate and a 
solution These divisions wiU be effected on 
different hnes according to the reagent employed 
Thus, if we add ammonia to a mixture we may 
get a separation into two parts, but if we add 
oxalic acid to the same onginal solution we split 
up the mixture differently and obtain two other 
parts Thus, if we»erystallise a solution of old 
didymium, as was done by Auer von Welsbaoh, 
we divide its components jpto neodymium and 
praseodymium But by fusing didymium nitrate 
we divide its components in a different way and 
obtain different products Now, it is clear that 
so long as by different modes of attack we ob 
tain different products, we have not yet reduced 
the original substance to its ultimate elements, 
we have not yet reached bed rock 

We iind that a compound molecule may 
behave as an element, as has been shown m the 
case of old didymium Chemists have a certain 


Fie 1 ---Abflorption-spectrttmof Didymiuin. 



With a body which other chemists have named 
‘ yttrium /3 ’ 

It has been mentioned elsewhere that the old 
didymium, after the elimmation of Delafon- 
taine’s decipium, was found by Lecoq de Bois- 
baudran to contain another body, which he 
named samanum, characterised by the bands 
of Delafontaine’s decipium, together with two 
additional bands (c/ figs 1 and 2) After the 
removal of these bodies the residual didymium 
was split up by Auer von Welsbach into the two 
bodies, neodymium and praseodymium, the ab- 
sorption spectra of which are shown respectively 
in figs 3 and 4 It will be observed, however, 
that two of the bands of old didymium are not 
to be found m the neodymium and praseodymium 
spectra taken conjomtly Hence it becomes ex- 
tremely probable that there exists a third body 
distmct from neodymium and praseodymium to 
which one of these extra bands, or possibly both, 
IS due This probable metal the wnter has pro- 
visionally named Do But we still encounter the 
question whether neodymium, praseodymium, 
and Do are ultimate elements, or are capable of 
still further scission The researcl^es of several 
investigators pomt very decidedly in the latter 
direction Thus Nilson a Eniss m 1887 appear 
to have obtained from didymium no fewer than 
nine bodies, each of which may possibly prove 
to be an element These bodies have been pro- 
visionally named by the discoverers Dio, Dii3,Di7, 
Di8, Die, Din, Di 9, Dll, and Due « 

It seems to the writer that neodymium and 
praseodymium are simply the products into 
which the onginal didymium is spht up by one 
particular mode of attack Any single chemical 
operation, whether it be crystallisation, pre- 
oTjpitationitttUQOt parual solution, <ko , can only 


number of reagents, operations, or processes in 
regular use, and if a substance resists all ^cso 
and otherwise behaves as a simple body, they 
call it an element But for all this it may prove 
to be a compound Hence, we may legitimately 
pause before conceding to neodymium and praseo 
dymium the rank of elements We need some 
criterion for an element which shall appeal to 
our reason more clearly than the old untrust 
worthy charactenstio of having not as yet been 
decomposed , and to this point chemists would 
do well to turn their most serious attention 


FlO 3 — ^Absorption spectnim of Samariom and 
Peoipium (De Boisbaudran). 
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In samanum the wnter, by means of the 
* radiant matter’ test, has recognised four bodies, 
named provisionally S5, G«, Gly, and Very 
similar observations seem to prove that, like 
didymium and samanum, erbium, holmium, 
thulium, dysprosium, &c , are compounds or 
mixtures of a number of closely allied bodies 
In order to ascertam the existence of sup- 
posed new elements , chemists have proposed as 
a test that oertam absorption-bands seen in 
different solutions follow the same variations of 
intensity If this is the case we may infer that 
they are all charactenstio of one and the same 
substance But if one of the bands dies out 
while others remam unaltered we may judge that 
two or more distmot bodies are present 
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In erbiam tlie writer has detected two bodies, 
which he has characterised by their absorption 
bands A550 and X493 Eriiss a Nilson apply 
apparently to the same bodies the names 
Kra and ErjB To obviate all confusion it must 
be remembered that the name ‘ erbia ’ has been 
given to two bodies which are not identical 
The substance which ten years ago was called 
erbia, and which was then supposed to be the 
oxide of a simple metal, h&s been resolved by 
the investigations of Delafontaine, Marignac, 
Soret, Nilson, Cl^ve, Brauner, and others into 
at least six distinct earths Three of these — 
scandia, ytterbia, and terbia— give no absorption 
spectra, while three others —erbia (new), holmia, 
and thulia — give absorption spectra The first 
to question the elementary chaiacter of old 
erbium was Delafontaine (C JR 87, 659 , C N 
38, 202) He obtained from it and described 
philippia, a yellow oxide having a strong band 
m the violet (a 400 to 405), a broad black absorp 
tion band in the mdigo blue (about x460), two 
rather fine bands in the green, and one in the red 

The history of philippium is very instructive 
Boon after Delafontaine’ sdiscovery, Soret (C R 
80, 521 , C N 40, 221) stated that he was un- 
able to identify ‘ Sor( t s X ’ with Delafontaine’s 
jihilippia, the latter being characterised by an 
absorption band in the blue occupying the same 
place as one of the erbia bands In 1880 De- 
lafontamo (0 R 90, 221 , C N’ 41, 72) de- 
scribed ten new earths as present in gadolimte 
and samarskite, viz , mosandra, philippia, ytter- 
bia, decipia, scandia, holmia, thulia, samaria, 
and two others to wluch he did not assign names 
He concluded that the properties of philippia 
were identical with those of Soret’s X and of 
Clove’s holmia, and proposed that the name hoi 
mia should be set aside in favour of philippia 
InC R 91, 328 (also G N 42, 185), Cl^ve re 
peated his earliei assertion that philippia was 
not identical with Soret’s X or holmia Dela- 
fontaine then withdrew all he had said about 
the absorption spectrum of philippium and de- 
cided that it had no absorption spectrum at all 
{Archives de Gendve [3] 999, 15) Lastly Boscoe 
{C J 41, 277) gave an elaborate account of 
the earth metals in samarskite, proving philip 
pia to be a mixture of yttria and terbia The 
present wnter, after prolonged chemical exami 
nation of these earths, has come to a similar 
conclusion , but a spectroscopic examination of 
the earth left on igniting some very carefully 
purified crystals of philippium formate, tested 
in the radiant matter tube, has shown that in 
the separation of Delafontaine’s ‘philippium* 
the yttria undergoes a partial fractionation 
Shortly after the announcement of philip- 
pium, Soret (C R 86, 1062) described an earth 
which he provisionally named X It was sub- 
sequently found to be identical with Clove’s 
holmia (C B 89, 479 , C 27 40, 126) The ab- 
sorption spectrum of this earth is marked by a 
very strong band m the ^treme red (x 804), 
two characteristic bands in the orange and green 
(X 640 and 536), with famter hnes m the more 
refrangible part of the spectrum, and a number 
of bands in the ultra violet (see fig 7) The claim 
of holmium to rank as an element has been dis- 
puted by liiilson and Eruss, who assert that it 
eonsists of, or at least contains) four distinct 


bodies, provisionally named Xo, X/9, Xy, By 
submitting Soret’s X to fractional preoipitation» 
and exammmg the fractions spectroscopically* 
Lecoq de Boisbaudran found that this X, other- 
wise holmium, consisted of at least two elements 
one of these he has named dysprosium, reservmg 
the name holmium for the residue left after the 
elimination of the dysprosium The absorption 
spectrum of dysprosium shows four bands* 
X 451 6, 475, 756 5, and 427 5 The absorption 
spectrum of what may be called new holmium 
is shown in fig 8 What relation this new hol- 
mium bears to any of the components observed 
in the original spectrum of holmium by Erfisa 
and Nilson is not as yet determined 

The writer (Pr 40, 502) obtained an earth by 
repeated fractionation, in which one of the bands 
ascribed to dysprosium, that namely at X 451 5, 
was very strong, though the others were absent 
As de Boisbaudran regards the bands X 475 and 
451 5 as both belonging to dysprosium, and as the 
earth obtained gives X 451 5 strong but with 
scarcely a trace of x 475, dysprosium consists of at 
least two simpler bodies Eruss and N ilson m fact 
resolve it into three bodies to which they have 
given the provisional names XC, Xe, Xf}, and de 
Boisbaudran gives the absorption spectrum of 
dysprosium as shown m fig 9 

Simultaneously with the discovery of holmia, 
Cl^ve announced the separation of a second earth 
from erbia, which he called thulia Its absorp- 
tion spectrum consists of a very strong band in 
the red X 680 to 707, and one in the blue x 464 6 
(fig 10) The ultimate character of thulium is 
by no means established Eruss and Nilson re- 
solve it into two bodies, Tma and Tmj3 Never- 
theless the atomic weight of thulium has been 
determmed as 170 7, and the composition Tm^O, 
has been assigned to its oxide, determmations 
which for the present must be regarded as pr« 
mature 

Further, it must be mentioned that the spec 
trum of old erbium has two faint bands, one at 
X 550 and a second broader one at x 493 (fig 11) 
These bands are not to be found in the spectrum 
of holmium, thulium, dysprosium, or the new 
erbium (fig 12) In a long continued fractiona- 
tion of the erbia group of earths, conducted 
with an ample supply of the old erbia, the wnter 
finds an earth giving these two bands concen- 
trated at one end, the bands becoming stronger, 
while at the same time two other bands make 
their appearance This phenomenon indicates 
the existence of another earth as yet unknown* 
belonging to the erbium group 

We next come to the yttrium group, com- 
prising the metals yttrium, terbium, gadolmium* 
ytterbium, scandium, mosandnum, columbium, 
and rogerium Of these yttnum, terbium, ytter- 
bium, and scandium form the subject of distinct 
articles m this Dictionary 

Columbium and rogenum were discovered in 
the samarskite of North Carolina by J Law- 
rence Smith m 1879, but nothing further has 
been ]^blished conoemmg them This colum- 
bium is perfectlv distinct from an element some- 
times called columbium, but better known as 
tantalum 

Mosandrum was also discovered by J L. 
Smith, and has been the subject of a httle con- 
troversy. Delafontaine pronounced it a mixture 
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of terbimu, yilriiim» erbium, didymimn, and 
philippinm In November 1878 and in Sep- 
tember 1879 Smith reasserted the elementary 
oharaoter of mosandrum He states that its 
oompoxmds are of a deep orange colour, that its 
double potassium sulphate is not easily soluble, 
and that its equivalent weight is 51 2 No re- 
cent and conclusive investigations on this alleged 
metal have appeared, and its existence must in 
the meantime be regarded as exceedingly doubt 
ful 

Deoipium has been considered as holding an 
intermediate position between the didymium 
and the yttnum groups of rare metals, but its 
elementary character is very questionable It 
has not formed the subject of any recent re- 
searches It IS said to show a characteristic 
absorption band about A 416 

Gadolinium, otherwise known as the Ya of 
Mangnac, gives no absorption-spectrum In the 
wnter’s investigations its phosphorescence spec 
trum was found to consist of those of two of the 
constituents of yttrium, which will be mentioned 
below 

Yttrium proves to be an exceedingly complex 
substance The body to which all chemists would 
have applied the name yttria as recently as four 
years ago may be split up into possibly six, but 
certainly five, bodies, Ga, G/3, G5, GC, and Gtj, 
two of which, GjS and GC, are also met with as 
the components of gadolinium Hence it is con 
vement to speak of the original substance as 
•old yttna* and to remember that such is the 
substance to which everything wntten concern- 
ing yttna prior to 1886 will be found to refer 
Fig 13 shows the simple phosphorescence spec- 
tra of the several components into which yttna 
may be spht up by fractionation If these com 
ponents are taken in the order of their apparent 
basicity — the chemical analogue of refrangibi- 
lity — the lowest of these constituents gives the 
deep-blue band Ga then follows a strong citron 
band, GS, which increases in sharpness as it 
becomes more separated from its associates un 
til it may be called a line , then a red band, GC, 
then a cnmson band, G17 , and, lastly, very close 
together a pair of greenish-blue bands, Gj8 

The diagram, fig 14, shows a senes of nine 
teen phosphorescence spectra obtained from a 
prolonged examination of * old yttria ’ The 
central spectrum, j, is approximately that given 
by crude* old yttna,* though this differs slightly 
according to the mineral from which the old 
yttria is extracted After a time fractionation 
splits up the earth j into two earths here marked 
X and K, giving shghtly different spectra Frac 
tionatmg i gives h and j, while x on fractionation 
^elds J and l. It must not be thought that there 
IS so great a difference between any two adjacent 
spectra as is here shown To make the diagram 
accurately represent what is actuallv seen m the 
laboratory it would be necessary to place between 
each of these nineteen spectra about 1,000 mter- 
mediate spectra. Beginning at the extreme red 
it will be seen that a strong band at A64T p/ A* 
289] IB at its maximum intensity from o to k, 
when it rapidly disappears and is not seen be- 
yond 0 and H. The component givmg this band 
the writer names provisionally Gi} The next 
band in the red a689 [II 245] reaches its 
maximum at ▲ or even higher, and fades ont be- 


tween K and L The band at A619 [1/ A* 261] 
has its maximum between i and 0, dying out 
rapidly below but being more persistent above 
It IS called GC Then comes an extremely sharp 
band a609 [1/ A^ 269] which appears to belong 
to an earth absent in gadolmite but present in 
samarskite and a few other minerals Its 
greatest brilliancy is between b and k, and on 
either side it dies rapidly away For this the 
writer proposes the name S5 Then follows a 
double orange band, and its two components, 
though very closely united, are probably capable 
of separation The maximum brightness of the 
first component A603 [1/ A* 276] extends from o 
to the top of the figure The second component 
A597 [1/ A* 280] begins to fade about q, and is at 
its greatest brilliancy at the highest spectrum 
shown on the figure This band occurs almost 
isolated in a specimen of crude lanthana, and 
may be provisionally called Ge Next follows the 
citron, or G8 band, A674 [1/ A* 305 5] which is 
the most prominent feature in the spectrum of 
old yttrium This band extends with scarcely 
diminished sharpness from a to s , above a it 
fades rapidly and disappears above n Then 
follows a double green band separable into two 
components The first of these, A668 [1/ A-=dl0] 
18 nearly absent in a, reaches a maximum at d, 
and disappears at k The second member of 
this green pair, A563 [1/ A* 316] has its maximum 
at A and extends only to h The substance pro 
ducing this pair of bands may be called for the 
present G7 Then follows a pair of bright green 
bands which so far show no signs of dividing 
They begin at b, reach a maximum at e, and 
continue with scarcely diminished brightness to 
Q The body giving this double green band is 
remarkably persistent and may provisionally be 
called Gj8 Next comes a dark interval followed 
by a broad, ha/v, double blue band, with its 
centre at A482 [1/ A* 430 5] , this band appears 
at p and grows brighter to the last fraction at s 
The substance to which it is due is called Ga 
Lastly, at A466 [1/ A’* 481] appears a deep violet 
band beginning at about q and brightening as 
we proceed lower down In some samples of 
ytterbia, supposed to be pure, this band is in 
tensely brilliant, but it is absent in a specimen 
received from Nilson and considered by him to 
be perfectly pure Hence it is probably due to 
another new body which may be provisionally 
named S7 

It must be remarked that the wi iter’s frac 
tionations have been carried far beyond the 
limits shown in the diagram Fractions above 
A and below s afford evidence that the process of 
differentiation has not yet reached its utmost 
limit 

On the left side of the diagram will be seen 
chemical symbols attached to some of the spectra 
Thus the top spectrum, a, is the one shown by 
samannm At d is the spectrum of Marignac’s 
Ya, or gadolinium h shows the spectrum of 
mosandram, and l that which is generally pro- 
nounced to be pure yttnum A careful study of 
this diagram v^l lead the observer to conclude 
that samanum, gadolmium, mosandrum, and 
yttnum are not true chemical elements but com- 
pounds, or perhaps very intimate mixtures, of 
certain simpler bodies For these bodies tho 
name •meta-elements* is proposed (W.OrookeSr 
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B A Binningham Meeting, C. N 64, 166 , be a complex body, and recognises in it threa 
Kriiss a Nilson,B 20, 2134 and 0 N 64,71, 86, distinct substances which he names Za, ZjS, ana 
136, 142, 164, 166, 172, Mangnao, Archwes des ‘new yttna* (O R 103, 627) It is possible 


Fio 14.— Phosphoreacenca-gpeotra of componentg of ' Old Yttria.* 
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Sciences Phyatqttsi, 16, No 6 and C ^ 67 , W. tliat 2a is d), and that 0$ and Zj9 are identical, 
Crookes, Pr Feb 10, 1887) though de Boisbaudran now regards the latter 

De Boisbaudran likewise finds yttrium to body as terbia {C R 102, 396, 902) 
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The right of the * new yttna * to bear this ' 
name is m the highest degree questionable De 
Boisbandran assigns to it an atomic weight close 
upon 89, and states that it has a charactenstic 
epark-Bpeotrom but gives no phosphorescence 
spectrum either in the radiant matter tube or by 
lus reversion-process It evidently cannot be 
regarded as the old yttrium jfreed from impuri- 
ties, since the purest specimens of such yttrium 
give a phosphorescence spectrum tn vactto of 
such remarkable intensity that it cannot be due 
to mere traces of impurities Qa, G)3, &g , can 
no more be spoken of as impunties m old yttrium 
than can neodymium and praseodymium ^as 
Burning them to be elementary) be viewed as im 
purities in old didymium 

Mangnao*s Ya is probably a compound The 
writer recogmses in it two at least of the con- 
stituents of yttnum, G/3 and GC 

A E Nordenskjdld gives the name oxide of 
gadohnium (a totally different body from Marig- 
nac’s Ya or gadolinium) to the mixture of earths 
in gadolmite which are precipitated by ammonia 
and oxalic acid, but not by sulphate of potash 
Thismixture consists of yttna, erbia, and ytterbia 
A very interesting point is that however different 
the minerals from which it has been obtained, 
and however the percentage of the rare earths 
varies, the equivalent weight of the mixture is 
always approximately the same, viz 261 9 This 
value IS determined by transforming a weighed 
quantity of the oxide into sulphate by digestion 
with dilute sulphuric acid, and drivmg off excess 
of water and acid by heating to incipient red- 
ness (Nordensk]dld, 0 B 102, 795 , W Crookes, 
C N 64,239) 

On the other hand, commenting on this, De 
Marignao shows that there is sometimes a varia 
tion of 16 p 0 in the equivalent weights of these 
natural mixtures of rare earths (De Marignac, 
Arch des Set Phys 17, No 6) 

We have therefore some thirty bodies of 
which the so called rare metals are composed, 
ar, at least, which they contain , and a variety 
of facts pomts to the conclusion that we have by 
no means come to the end Several even of the 
new bodies give signs of a capability of further 
sphtting up, if they are examined with sufficient 
nicety and persistence It is far from unlikely that 
when the various methods of research known as 
fractionation have been more generally applied 
we may have to deal, not with thirty, but with 
nearer sixty, unknown bodies 

But whatever may be the number of these 
bodies the question must be raised. What are 
they ? Are they each and all independent ele- 
ments ? We have certainly no good a prion 
groimds for asserting that the number of ele 
ments now recognised is not capable of consider 
able extension But before any body can be 
accepted as simple it should certainly undergo 
a very severe scrutiny, more severe than any of 
these newly-discover^ bodies has yet undergone 
The case of didymium is here a warning It 
had been closely examined by some of the ablest 
chemists m Europe, it had been freed from 
several foreign bodies, its atomic weight had 
been eatabhshed, when a novel mode of examina- 
tion proved its compound nature 

Bendmg therefore the completion of a senes 
Ot investigations, chem cal and opt cal, which 
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will probably occupy several generations ol 
chemists, it may be safest to call these recently 
observed bodies not, as yet, elements, but quasi 
or meta elements Our notions of a chemical 
element have been enlarged, hitherto the ele 
mental molecule has been regarded as an aggre 
gate of two or more atoms, and no account has 
been taken of the manner m which these atoms 
have been agglomerated The structure of a 
chemical element s certainly more complicated 
than has hitherto been supposed We may 
reasonably suspect that between the molecules 
which we are accustomed to deal with in chemi- 
cal reactions, and the component or ultimate 
atoms, there may intervene sub molecules, sub 
aggregates of atoms, or meta elements, differing 
from each other according to the positions which 
they occupy in the very complex structures 
commonly known as didymium, yttrium, and the 
like W 0 

METAMERISM This term is generally ap- 
plied to those cases of tsomertsm wherein com- 
pounds show identity of elementary composition, 
but belong to different types or classes {v Iso- 
merism, pp 79, 80, 81, 88) 

METEORITES As regards composition, 
meteorites have been divided into two classes , 
those which consist for the most part of metals 
only, and those which are chiefly composed of 
silicates, sometimes accompanied by unoxidised 
iron and nickel Iron and nickel are the prin- 
cipal constituents of those meteorites which are 
mainly metalho Tho quantity of Fe varies 
from 80 to 96 pc, and of Ni from 6 to 10 p c 
Co occurs m many meteorites, varying from a 
mere trace to 2 or 3 p c , the other metals found 
in small quantities are Sn, Mn, Cr, and Cu , 
small quantities of Fe Ni phosphide, and also 
carbide, phosphide, sihcide, and sulphide of Fa 
are also frequently found in metallic meteorites 
The silicates which form the chief constituents 
of meteorites of the second class are silicate of 
Al, Ca, and Na {labrador ite)^ silicate of Ca and 
Mg {augtte), and silicate of Fe and Mg {ohvine) 
These silicates are often accompanied by nickel 
and iron, also by iron pyrites, and sometimes by 
chrome iron, and magnetic oxide of iron 

M M P M. 

METHACRYLIC ACID 

OHj CMe OOgH a Methyl acrylic acid [16®]. 
(160 5® iV) SG 10168 (Bruhl, B 14, 
2800) 14314 Boo =36 07 

Occurrence - In small quantity in Roman oil 
of chamomile (Kopp, A 196, 82) 

Formation — 1 Obtained as ethyl ether by 
the action of PCI3 on oxy isobutyric (‘ di- 
methoxalio ’) ether CMe2(OH) COjEt (Frankland 
a Duppa,C J 18,133, A 136,12, Paul, A 188, 
62) — 2 By the action of fuming HBr on oitra- 
conio acid, mesaconic acid, or citraconio anhy 
dride, the resulting bromo pyrotartaric acid 
being boiled with cone NaOHAq (Fittig, A 188, 
95 , B 10, 617) ~3 By boiling citra and mesa 
chloro pyrotartaric acid with alkalis (Prehn, A 
188, 42) — 4 Together with oxy-isobutyno acid, 
by boiling a bromo isobutyno acid (1 pt ) with 
water (26 pts ) (Thomson, A 200, 86) 

Preparation —OiixaQonic anhydride is mixed 
with a saturated solution ol HBr (2 vols ) at 0®, 
In a few days a mass of crystals of oitra-bromo- 
pyrotartano acid is got These are obUeoted, 
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boiled with Na^OOa, acidified with HOI, and di8< 
tilled The distillate is neutralised by CaGO„ 
filtered, evaporated to dryness, and mixed with 
HCl Methacrylic acid separates as a light oil 
(Fittig a 0 Kolbe, J pr [2] 26, 372) 

Properties —Long prisms (from water), with 
strong but not unpleasant odouj V sol water, 
Y e. sol alcohol and ether 

Reactions — 1 Bromine forms di-bromo iso- 
butyric acid — 2 Potash fu^sxm gives hydrogen, 
formic acid, and propionic acid (F a D ) — 
8 Sodium-amalgam reduces it to isobutyrio 
acid — 4 Cone HIAq forms, m the cold, lodo- 
isobutyric acid crystallising in tufts of pnsms — 
6 Methacryhc acid dissolves easily in fuming 
HBr even at 0°, the solution, after some time, 
depositing a crystallme addition ^oduct and a 
thick oil (Paul, B 9, 122) — 6 Bromine forms 
CH^Br CBrMe CO^H — 7 On contact with cold 
cone HClAq or by heating at 130°, it is con 
\erted into an amorphous (? polymeric) modifi 
cation The ammoniaoal solution of this sub 
stance gives white pps with Ba and Ca salts It 
IS not alteiod by cone HjSO, and HNOj (Fittig 
a Engelhorn, A 200, 70) — 8 Hypochlorous 
acid forms chloro oxy isobutyric acid [107°] (c 
2i5°) (Mehkoff, Bl [2] 41, 311) 

Salts — CaA'2 tufts of long needles, v sol 
water Appears to change on keeping to a salt 
of the polymeric acid (v Reaction 7) — AgA' 
needles (from boiling water) , scarcely affected 
by light Suddenly decomposes at 100° 

Constitution — Inasmuch as the di bromo 
iso butyric acid, formed by the addition of 
bromine, is converted by boiling water into a 
bromo oxy butjric aoid that can be reduced to 
a oxy isobutyric acid, (011^2^(011) COjH, it is 
deal that methaciylicacid isnotCH CHMe CO^H 
but CH2 CMe CO H 

III ferencct, - Bromo and Ohloro meth 

ACU\ric AGIOS 

METHAGYL BROMIDE v Bromo aci tone 
METH^MOGLOBIN V Hemoglobin 
METH AMID 0 v Metiiil amido 
METHANE CH^ Maishgas Methyl hydf'tde 
I/ight car bur etted hydrogen Mol w lb ( — 155° 
to - 160 ) ( — 131°) at 6 7 atmospheres , — 73 5° 
at 66 8 atmospheres (Wroblewsky, G R 99, 136) 
S G (air == 1) 563 (Regnault, G R 36, 676) S G 
(liquid) 415 at -164° (Olszewski, P [2] 31, 68) 
S H 693 (R ) Me - 1 000412 (Crouillebois, C R 
67, 692) H F p 21,760 H F v 21,170 (Thom 
sen, Th) H C p 213,500 (Berthelot, A Ch [6] 
23, 179) S 06449 at 0° (Bunsen, A 93, 18) 
S (alcohol) 623 at 0° Gr'itical temperature 
— 73 5° (Wroblewsky), -99 6° (Dewar, P M 
[3] 18) Cntical pressure 66 8 atmospheres 
(Wroblewsky) 

Occurrence — The bubbles of gas given off by 
iecaying vegetable matter in stagnant pools con 
Bist of marsh gas, CO,, and mtrogen It often 
escapes into coal mines, where it is known as 
fire damp, since it forms an explosive mixture 
with air It escapes from^the earth in various 
places, as in Italy, North America, and especially 
at Baku on the Caspian It occurs among the 
roducts of distillation of wood, peat, coal, and 
ituminous shale, constituting 86 to 40 pc of 
eoal gas Methane occurs also in the intestinal 
gases It occurs also among the produots of the 
passage of ethylene (Norton a Noyes, Am 8, 


862) and other gases through a red hot tube* 
The gaseous product obtained by heatmg ethyl- 
ene at 400° contains 36 p c methane and 40 p o* 
ethane (Day, Am 8, 163) 

Formation — 1 By the action of potassium- 
amalgam on OOI4 in presence of water (Regnault) 

2 By passing a mixture of CHOI, or CCl, and 
hydrogen through a red-hot tube (Berthelot) — 

8 By the action of powdered zinc on chloroform 
dissolved m aqueous alcohol (Sabanejeff, B 9, 
1810) -4 By exposing a mixture of CO and 
hydrogen to the action of electricity m an in- 
Auction tube (Brodie, Pr 21, 246) — 6 By the 
action of water on zinc methide (Frankland) — 

6 By the action of sodium on Mel in presence 
of ether (Wanklyn a. Buckeisen) — 7 In small 
quantity by passing a mixture of CS, and H^S 
over red hot copper (Berthelot, A Ch [3] 63, 69) 

8 By heatmg CS, with PH J at 130° (Jahn, B 
13, 127) — 9 Among the products of the dry dis- 
tillation of barium formate (Berthelot, J 1857, 
426) — 10 By distilling crystallised sodium 
acetate (2 pts ) with EOH (2 pts ) and quicklime 
f3 pts ) (Dumas, A Ch [2] 73, 92) Von Schlegel 
(A 226, 140) recommends 1 pt of sodium acetate 
and 2 pts of soda lime {cf Schorlemmer, C N 
29, 7) — 11 When river mud is added to a solu 
tion of calcium acetate a slow evolution of a 
mixture of methane (2 vols ) and CO, (1 vol ) 
occurs, calcium carbonate being left Calcium 
lactate undergoes a similar fermentation, the 
gases being evolved in the same proportion 
(Hoppe Seyler, H 11, 661) 

Preparation —By the action of the copper- 
zinc couple on an alcohohe solution of Mel, the 
escaping gas being well washed by a scrubber 
containing a further quantity of copper zmo 
(Gladstone a Tribe, C J 45, 154) 

Properties — Colourless gas V si sol. 
water Much less soluble in alcohol than 
ethane Its illuminating power is shght {cf 
L T Wright, C J 47, 200) May be liquefied 
by combined cold and pressure (Cailletet, J 
1877, 221) Methane is not absorbed by aqueous 
KOH or by ammoniacal cuprous chloride When 
compressed with water below 0° under a pres- 
sure of 30 atmospheres it forms a orystalhne 
hydrate, the critical temperature of which la 
21 6° (ViUard, C R 106, 1602 , 107, 395) 
Reactions — 1 When passed through a red^ 
hot tube it IS for the most part unaffected, but 
a little naphthalene is formed Electric sparks 
partially convert it into carbon, hydrogen, andi 
acetylene (Berthelot, C R 67, 1188) When 
passed over a red hot palladium s^al it is 
decomposed, if dry, into carbon and hydrogen, 
and, if moist, into CO and hydrogen (C^uiUon, 
G R 86, 1197) —2 It is not attacked by suU 
phuric acidt by nitric acid^ by a mixture of hot 
cone H^SO^ and HNO,, by POI5 or by chlorine 
in the dark — 3 A mixture of chlorme (2 vols ) 
with methane (1 vol ) when exposed to sunlight 
presently explodes The explosion may also be 
brought about by an electric spark If the mix- 
ture bS first diluted with CO, and then exposed 
to sunlight, quiet chlorination takes place, and 
if excess of chlonne is present chloroform and 
CCI4 are formed A mixture of methane (1 vol ) 
and chlorme (1 vol ) exposed to diffused day- 
light gives methyl chloride In presence of 
moisture, chlorine forms HCl, CO*, and CO.— 
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4 A mixtuN of atr and methane passed over a 
red-hot platmum spiral yields formic acid (Co- 
qniUon, 0 B 77, 444) —6 When mixed with 
nitric oxide and fired by an electric spark CO, 
and oxygen are among the products (Cooke, 
C N 68, 130) 

Constitution —That the four atoms of hy 
drogen in methane are of equal value may bo 
inferred from the existence of only one set of 
methyl compounds The same thing may be 
shown thus — 

Prom CHHHI we may obtain, by treatment 
with KCy, an acetonitrile CHHHCy which we 
may call * a * Prom this we can obtain 
CHHH CO,H, CHHCl CO,H, CHHCy CO^H, 
and ‘/3’ acetonitrile CHHCyH successively 
But from CHHCy CO H we can obtain malonio 
ether CHH(COjjEt)(CO^t), and thence we can 
get 0HCl(C0jjEt)(C02Et), CROj{CO^B.){CO^B.), 
and * 7 ^ acetonitrile CHCyHH auccessively The 
three acetonitriles ‘ ‘ /3,’ and ‘ y ’ are then 
found to be identical, hence three at least of the 
atoms of hydrogen m methane are of equal value 
The fourth acetonitrile might probably be ob 
tamed from CH(CO^Et), via CC^CO^Et),, and 
CCy(CO,H), (Henry, O R 104, 1106) Since 

the product of the action of 
Cl 

COc^Qj,^ on isobutyl alcohol, is the same as 

®®<OC H ■ ®®<OC H 

ethyl alcohol, the carbonyl group is united to 
two atoms of hydrogen of equal value Now 

from aldehyde we may obtain 

Cl's. H ^ 

whence silver propionate forms 

^^^AcO^^^CH aldehyde we 

* Cl H 

may also obtain ^ jj q ^ ^^CH whence 

silver acetate yields OaHjO^O^ ^ "NcH, 

These two acetyl propionyl derivatives of ortho 
aldehyde are found to be identical, hence the 
two atoms of hydrogen in methane which are 
displaced by oxygen in forming carbonyl are of 
equal value It follows that there are two pairs 
of equivalent atoms of hydrogen m methane 
(Geuther, A 205, 203 , 225, 290) And since 
Henry has shown that three of the atoms of hy- 
drogen m methane are equivalent, it follows that 
the fourth is so also 

References — Tbtba bromo , Bromo iodo, 
Bromo-nitro , Chloro iodo , Ohloro-mitro , and 
Tbtra iodo-, Methake, Bbomofobk, Chloro 
FORM, Iodoform, and Methyl, Methylene, and 
Methbnyl compounds In fact, all organic 
compounds may be regarded as denvatives of 
Methane (Eekul4) 

METHANE CABBOXTLIC ACID is Acetic 
Aom 

Methane dicarboxylio acid is Malonio acid 

Methane tricarboxylic acid C 4 H 40 , % e 
CH(COjP), Formyl tmcarboxyhc actd 
Methewyl t/ncarhoxyhc acid 

Ethyl ether OH(COJESt), [29°] (268°) 

at 760 mm (196°-206^) at 140 mm S G 
1*100 Prom sodium malomc ether, benzene 
and 01C0,Et (Conrad a Guthzeit, A 214,81; B, 


12, 1286, of 01aisen,B 21,8897, 8567) Colour 
less oil V sol alcohol or ether In a freezing 
mixture, it solidifies to long needles or prisms 
According to Michael {J pr [2] 87, 473) it 
dissolves readily in dilute NaOH forming 
ONa(CO^Et)3, which may bo crystallised 

Reactions — 1 With aqueous KOH at 100® 
it forms HOEt, KjCO, and potassic malonate — 
2 Dilute HjSO, and alcoholic NaOH at 0° also 
form malonio aoidf so that a salt of the acid 
CH(C02H)5 has not been obtained —3 Chlorine 
forms CCl(C02Et)3 (Conrad B 14, 618) 

Anilide of the di-ethyl ether 
CH(C02Et)2(C0NHPh) [124°] Prom sodium- 
malonic ether and an alcoholic solution of 
phenyl cyanpte (Michael, J pr [2] 35,4621 
Nitrile of the di-ethyl ether v Cyano 

MALONIO ether 

METHANE PH08PH0NIC ACID v Methyl 

PHOSPHINE 

METHANE - TEI - QDINOLYL - HYDRO - 
IODIDE V Quinoline iodoform 

METHANE SELINIC ACID v Selenium 

ORGANIC COMPOUNDS 

METHANE SULPHINIC ACID CH.SO^ le 
CHg SO2H Prom ZnMe^ and SO3 (Hobson, A 
106, 287) The aqueous solution of the acid 
soon decomposes with deposition of sulphur — 
CaA'2 (dried at 100°) amorphous — BaA'^ (dried 
at 100°) cubes, v sol water, insol alcohol — 
MgA'jaq (dried at 100°) — ZnA'^ amorphous 
Derivative — Tri chloro mfthane sulphinic 

IlCID 

Methane di-sulphinio ether t? Methvtenf 

DIFTHYL DISULPHONE 

METHANE SDLPHONIC ACID CH.SO, ue 
CH3 SO,H 

Formation — 1 By the oxidation of di methyl 
trisulphide (Cahours, A Ch [3] 18, 258), or of di- 
methyl disulphide (Muspratt, A 66, 251) — 2 By 
oxidising methyl sulphocyanide with nitno acid 
(S G 1 25) —3 By treatmg tn chloro methane 
sulphomc acid with sodium amalgam (Kolbe, A 
64, 174) — 4 By heating Mel with aqueous 
K2SO3 at 120° (Colman, A 148, 101) 

Prc^erties — Syrup which decomposes above 
130° Potash fusion forms K^CO,, hydrogen, 
and KjSO, (Berthelot, J 1869, 836) 

Salts — NH4A' thin trimetno plates (from 
absolute alcohol) — LiA'aq — (NaA')4NaI (Col- 
man) — KA' (dried at 100°) — KHA', (dried at 
100°) -CaA'j S 71 at 20° (Nithack, A 218, 
284) -SrA'^aq S 83 at 22° — BaA'jaq v e 
sol water, insol alcohol — MgA'jlOaq — PbA'jaq 
— CuA'25aq — AgA' 

Chloride (160°) (N ) SG 

1 51 Prom the acid and PCI. (Carius, A 114, 
142) Not attacked by HjS, by chlorine, or by 
KCy (McGowan, J pr [2] 80, 280) Decomposes 
aqueous ammonia with evolution of nitrogen 
Amide OH3SO2NH2 Pormed by passing 
NH, mto a solution of the ohlonde m ether. 
Prisms (from benzene contaming alcohol) 
Anilide OHiSfl.NHPh Large plates 
(from alcohol) (McGowan) 

Derivatwes v Ohlobo-, and Ohloro-bboko- 

MXTHAKB SULPHONIO AOID 

Methane dUnlphonio acid OH4S2O. 
CH2(S0.H^2 MethyUne dieulpkorne aiid. Me 
thiome acid 

Formation,^!, A prodnot of the action of 
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SO9 on ether (Liebig, A 13, 85 , WetheriU, A 
66, 122, Streoker, A 100, 199)— 2 From 
EtiS04 and SO, (Hubner, A 223, 208) —8 By 
the action of hot fuming H,S04 on acetonitrile, 
acetamide, or sulpho-acetio acid (Buckton a 
Hofmann, A 100, 133 , 0 J* 9, 241) —4 To- 
gether with sulpho-acetio acid, by the action of 
ClSO,H on acetic acid (Baumstark, A 140, 82) 

6 By heating lactic acid with fuming H2SO4 
(Strecker, A 118, 290) — 6. From methylene 
iodide and EjSO, (Strecker, M 148, 90) — 7 By 
heatmg chloroform with aqueous E2SO, at 180° 
(Strecker) — 8 FrcKn CCl, SO,E, water, and 
E2SO, at 125° (Bathke, A 161, 152) —9 By 
oxidismg OH2(SCy)2 with HNO, (Lermontofl, B 
7, 1282) 

Properties — Very deliquescent needles Not 
attacked by chlonne or by nitric acid 

Salts — (NH4)2A" tnmetrio crystals, m. 
sol cold water — E^A" needles S 7 1 at 22° 
— BaA" 2aq pearly tables — PbA" 2aq prisms, 

V sol water, insol alcohol — CuA" 5aq — Ag^A" 
thin plates 

Derivative v Bromo methane disulphonio 

ACID 

Methane tri-snlphonio acid GH4Sj,0, i e 
CH(S03H)5, Obtained by heating CH,0 SO,K 
(1 pt ) with fuming H2SO4 at 100° (Theilkuhl, A 
147, 134) Formed also by the action of aqueous 
E2SO, at 100° on CH, C(N0J(S0,K), or on 
CCl3(NO,) (Bathke, A 167, 219) Long needles , 

V e sol water and alcohol — E^A^'aq small 
prisms — CaaA'"2l2aq small prisms, v sol 
water, insol alcohol — Ba^A'", 9aq plates Not 
decomposed by HOI — PfajA'^gO, 

METHANE THI08ULPHONIC ACIB 
Methyl ether O^Bfi^ie CHsSOjSCH, Di- 
methyl disulphoxide Obtained by warming di- 
methyl disulphide with nitric acid (SO 12) 
diluted with four times its volume of water 
(Lukaschevitch, Z 1868, 641) Oil Beadily 
oxidised by HNO, to methane sulphonic acid 

METHANTHBBNE C.^H.^ [117°] An iso- 
meride of methyl naphtb^ene obtained, together 
with other products, by distiUmg podocarpic 
acid with zmc dust (Oudemans, B 6, 1125) 
The product is cryst^sed from alcohol and 
subhmed White laminee with violet fluorescence 
It boils above 860° V e sol. bo&ling alcohol, 
OS, and HOAo 

Picric acid compound 
0„H„O.H,(NOJ,OH [117°] Slender orange 
needles 

Methanthrene-quinone 0,^i,Or [187°] 

From methanthrene and OrO, in HOAo Minute 
tnmetric lammsB May be distilled Insol water, 
si sol ether, v sol alcohol Beduced to a 
hydride by aqueous SO, 

METHAZONIG ACIB 0,H4N,0, %s. 

NO OH, >30 ? [0 60°] The sodium salt is formed 
by acting on nitro methane with alcoholic NaOH, 
the reacting crystalUne pulp being heated on 
the water bath The upper (alcoholic) layer is 
poured off, and the lower layer deposits sodium 
methazonate on cooling I\. Is dissolved m water 
and reppd W alcohol (Friese, B 9, 804) Ac 
cordmg to Lecco (B 9, 706) it is best to add 
dilute H,S04 and shake with ether If the ether 
is dried with Na2S04 and evaporated over H, SO,, 
it leaves methazonic amd as large crystals, which 
may be reorystaUised from benaene* It is v, sol 


water, alcohol, and ether, m sol benzene, msol 
petroleum naphtha The Na salt crystalhses 
from alcoh ol m long pnsms 

METHEN YL- AJdDINE v Formamidine 
METHE N YL-AMIBOXIM v FoRMAMinoxiif 
METHENYL-AMIBO-o-CBESOL 

OA(OH.)<^^OH [3 [Bn (200°) Oo. 

lourless crystals Prepared by the action of 
formic acid on anudo-o cresol (Hofmann a Miller, 
B 14,570) 

Methenyl-anudo p-oresol 0,H,NO % s. 

[6 1] [46°] Formed from 

amido p cresol by distillation with formic acid 
(H a M ) Crystals 

METHENYL (a) AMIBO NAPHTHYL MEB- 
OAPTAH 0,A<a>CH [46T Formed by 

heatmg formyl (a) naphthylamme with sulphur 
Colourless ouy fluid Insol water Volatile 
with steam Base — B'j5H3Cl3PtCl4 yellow 
needles (Hofmann, B 20, 1799, 2266) 

METHENYL-AMIDO-PHENOL O.H^NO %e 

CA<o^OH [306°] (182 6°) VD (H = l) 

112 5 (calc 119) Obtained by boihng formic 
acid with 0 amido phenol (Ladenburg, B 10, 
1123) Prisms Hot cone HClAq decomposes 
it, forming 0 amido phenol 

METHENYL-AMIBO-PHENYL MEBCAP. 

TAH C,H,N8 [I2]OA<s>OH (230°) 

Colourless fluid Spanngly soluble m water, 
easily in alcohol and OS,. Has decided basic 
properties Heavier than water Volatile with 
steam Isomenc with phenyl mustard oil 
Preparation —1 By reduction of the chloro 
derivative (vol up 78) with tin and HCl or 
with HI — 2 By the action of formic acid on 
amido phenyl mercaptan (Hofmann, B 13, 14) 

3 P’01 med together with anihne, methyl anilme, 
and a base 0,H,NS2,by boiling di methyl aniline 
with sulphur (Moblau a Erohn, B 21, 59) 
Properties — Oil, smelhng like quinoline and 
having a bitter taste It is related to thiazole 
as quinohne is to pyridme The sulphur cannot 
be displaced by the action of lead hydrate or 
even by heatmg with copper to 260° On fusion 
with KOH it gives formic acid and amido phenyl- 
mercaptan PCI, at 180° forms the ohloro den 
vative 0,H4(NS)CC1 

Salts — (B'HC^jPtCl, sparmgly soluble 
tables, or needles — (B'HC^AuCl, — B',H4FeCy,, 
Methylo-iodide CANSMel [210°] j 
needles, si sol cold alcohol, v sol hot water 
General character — This base stands in the 
same relation to qumoUne as thiophene stands 
to benzene In consequence of this analogy the 
base and its denvatives exhibit great similarity 
in properties with the corresponding quinoline 
compounds thus the boilmg-points of the 
methenyl- and ethenyl-o amido phenyl mercap- 
tan do not differ much from those of qumoline 
and m^thyl-quinolme, and they form crystalline 
piorates and unorystallisable cdiromates They 
also form coloormg-matters analogous to the 
cyanines (obtamed by the action of alkaUs upon 
a mixture of the alkylo-iodides of qumoline and 
methyl qumoline) Thus by boihng an aqueous 
solution of the amylo-iodides of methenyl- and 
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METHENYI^AMIDO-PHENYL MEROAPTAI^. 


•thenyl amido*phenyl meroaptans with NH3, a 
red colouring matter Oa^HsjNjSjI is obtained 
which crystallises in four sided violet red plates 
with green reflex, sol hot alcohol, si sol cold al 
oohol,msol water Neither of theamylo iodides 
when treated separately, in the same way, gives 
any colouring matter In a similar manner to 
the amylo iodides, the mixed methylo iodides 
give a compound crystallising m red(hsh-goldcn 
plates, sol alcohol with a scarlet red colour 
Similar colouring matters are also obtained from 
the corresponding derivatives of amido naphthyl 
mercaptan, or from the latter derivatives con 
jointly with those of amido phenyl mercaptan, 
or from those of amido phenyl-mercaptan con- 
jointly with those of quinoline and methyl- 
quinohne All the above products are stronger 
colouring matters than the cyanines (Hofmann, 
B 20, 2262) 

Derwatives v Amido-, OHLono , and Nitbo- 

MBTHENYL-AMIDO PHENYL-MERCAPTAN 

METHENYL-o-AMIOO-PHENYL-MERCAP. 
TAH u-CABBOXTltO ACID Oja,<;g^C CO,H 
8108°] 

Formation — 1 By the action of cold alco 
holic caustic potash upon amido imido ethenyl- 
o-amido phenyl mercaptan 

03H4^g^0 C(NH2)NH, ammonia being elimi- 
nated — 2 In small quantity by oxidation of 
ethenyl-o-amido phenyl mercaptan 

OH3 with cold aqueous KMn04 

Projperties — White needles Sol water and 
alcohol It very readily sphts off 00^ giving 
methenyl amido-phenyl mercaptan (Hofmann, 
B 20, 2266) 

METHENYL AMIDO-TOLYL MEECAPTAN 
O.H.(CH,)<^>OH [1 i\ (16°] (266°) Pro 

pared by boiling p- amido w-tolyl-mercaptan 
with formic acid (Hess, B 14,492) Sol alcohol 
and ether Weak base forming unstable salts — 
(B'H01)2pt0l4 needles 

METHENYL AMIDOXIM v Formamidoxim 

METHENYL-AMIDO XYLYL MEECAPTAN 

OA(OH,),<g^OH From the thio-lormyl 

derivative otum xylidine 04HsMe2(NH CSH) by 
oxidising with alkaline KjFeCyj (Gudeman, B 
21, 2649) Heavy oil 

METHENYL - BEOMO - TOLYLENE - 0 - BI. 
AMINE [1 4 I] O.H,(OH.)(Br)<*^®>OH 

[187®] Obtained by heating bromo-tolylene- 
diamine with formic acid (Hubner a Schupp 
haus, B 17, 776) Fine colourless needles 
Sol alcohol, ether, and acetone, si sol water 
and benzene 

Salts — B'HCl colourless soluble needles — 
B'H2S04aq long needles — B'HNO, sparingly 
soluble colourless needles — B'^jjClaHgCla 
needles — B'2H3Cl2PtOl4 orange crystalline pp 
— B'^HgOrgO, glistening red neeliles — 
B'CeH2(N02)80H this picrate forms yellow 
needles [229®] 

METHENYL-TEIOAEBOXYLIC ACIB v. 
Mbtbamb-tbioabboxylio acid 

METHENYL ELBOEIBE OHF.. FUioro- 
form, VD. 2 50 (oalo 2 44) H (alcohol) 6 


Formed by warming a mixture of iodoform (2 pts ), 
chloroform (1 pt ), and silver fluoride (2 pts ) 
(Meslans, C B 110, 717) Colourless gas, con- 
densing at 20° under 40 atmospheres’ pressure 
Smells like chloroform, and burns with blue 
flame forming HF SI sol water, chloroform, 
and benzene Alcohoho KOH yields KF and 
potassium formate 

METHENYL BI FHENYL-BIAMINE v Di- 
phenyl FORMAMIDINE 

METHENYL - 0 - PHENYLENE - BIAMINE 

Anhi^iro^fonnyl phenylcne 

diamine [167®] (above 360°) Prepared by 
heating ortho phenylene diamine for 6 or 6 hrs 
with formic acid The yield is nearly theoreti- 
cal (Wundt, B 11, 826) Largo crystals 
Monacidic base — (B'HCB^PtCh - (B'HCl) AuCl, 
METHENYL BIPHENYL TEI KETONE 

V Tri benzoyl methane 

METHENYL BI TOLYL-AMIDINE v. Dl- 

TOLYL FORMAMIDINB 

METHENYL-TOLYLENE o BIAMINE 
O,H,(0H,)<^^OH [1 2 8] [143°] Obtainea 

by reduction of methenyl bromo tolylene o di 
amine (Hubner a Schupphaus, B 17, 777) 
Colourless glistening needles (from benzene) 

V e sol water and alcohol 

Salts —B'HNOa long soluble needles — 
B'^H^CyPtClj 3aq sparingly soluble orange 
needles 

Methenyl-tolylene-diamine 
Oja[,(CH,)<^J^^CH [I 3 4] [0 I01°] From 

the diamme and formic acid (Ladenburg, B 10, 
1123) — B'jHjPtClfl yellow prisms 

mETHIONIC ACIB V Methane disdlphonio 

ACID 

METHOXY- compounds v Methyl derivatives 
of OxY- compounds 

METHRONIC ACIB C«Hg03i^.0eH,0(C0,H), 
0(C03H) CH 

or 11 II (Enorr, B 22, 162) 

OMe 0 OOH2CO3H 

Di methyl furfurane dicarboxylic acid Sylvane 
carboxyaceticacid Pyrotntaiic carboxylic acid 
[206°] (F ) , [207°] (P ) 

Formation — 1 By heating equimolecular 
weights of aceto acetic ether, Ac^O, and sodium 
succinate, and saponifying the lesultmg mono 
ethyl methronate C„H^0(C03Kt)(C0^H) with 
baryta (Fittig, A 250, 173, 182) - 2 By treating 
a mixture of glyoxal and aceto acetic ether with 
a concentrated aqueous solution of ZnClj, and 
extracting the product with aqueous KOH (Polo 
iiowsky,A 246,6, Fittiga Hantzsch, 21,2135, 
3189) 

Properties —Needles (from water) , v e soU 
alcohol, m sol ether and HOAc, m sol hot, 
si sol cold, water, almost insol CHClj and CSj 
The aqueous solution gives no colour with Fed,. 
It IB not attacked by reducing agents 

Reactions — 1 On heating it gives off car- 
bonic acid gas leavmg methyl-furfuryl acetic 
OH OH 

acid I) H [188®]. — 2 Dilute 

OMeOCCH,OOJH 

HOlAq at 200° gives 00, and acetonyl acetone. 
Salts — (NH 4 ),A" iaq email needles — 

heavy crystallme pp iieariy msot 
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hot water — CaA" 2aq ~BaA" 2aq needles (P ) 

— BaA" amorphous (F) -BaH^''^ needles, 
more soluble than the Ca salt (F ) — AgjA^aq 
bulky white pp 

Mono-methyl ether MeHA" [98°]; 
needles — ^AgMeA" white pp IP ) 

Di methyl ether Me^A" Oil 
Mono-ethyl ether EtHA’' [76°] Pre 
pared as above Long pointed needles, v sol 
alcohol, ether, chloroform, an4 benzene , m sol 
CS2 , si sol water — -Ca(EtA")2 2aq needles or 
prisms — Ba(EtA")2 2aq needles, v sol hot, si 
Bol cold, water —Aglft A" white matted needles 
D% ethyl Et^A" (300°-306°) (F ) 

Phenyl hydraztde 0,4H,.N,04»e 
O.H,04N2HCA [212°](F) 

Phenyl hydrazid^e of the r/tono-ethyl 
Tier 0,«H,8N204 [134°], crystallme Insol 

cold aqueous alkalis 

METHRONOL C,8H2ofA 
CH CH 0 CHPh CHMe 

I II I ? Phen/yl dt methyl 

CHCHO OH2 CHMe 

naphthalene tetrahydnde (823°) VD 8 0 
(calc 8 2) Formed from phenyl methacrylic 
acid by heating with H^SO^ (40 c c ) and water 
(60 c 0 ) (H Erdmann, A 227, 250) Oil Chro- 
mic mixture oxidises it to o benzoyl benzoic acid, 
acetic acid, benzoic acid, anthraqumone, and 
CO2 

METHYL The radicle CH, The name 
methyl was also given by Frankland and Kolbe 
(C J 1, 60) to dimethyl C2H4, now called ethane 
The methyl derivatives of hydroxylic compounds 
are described under the compounds of which they 
are the ethers e g OH3O CaH4 COjH, the methyl 
derivative of oxy benzoic acid is described under 

OxY BENZOIO ACID 

BI-HETHYL-ACETAL so caUed V vol i 
p 105 

METHYL ACETAMIDE v Acetyl derivative 

\TvrfrcTTrr.i UTWIP 

METHYL-ACETANILIDEv Acetyl derivative 

of Mr TH YL- AN ILINE 

MET HYL ACETATE v Acetic acid 
METHYL-ACETIC ACID 18 Propionic acid 
Di-methyl acetic acid is Iso butyric acid 
Tri-methyl acetic acid v Valerio acid 
METHYL-ACETO ACETIC ACID 1; vol 1 p. 
22, vol 11 p 78 

METHYL ACETO-ACETATE v Aobto ACETIC 
ACID 

METHYL DI-ACETONAMIKE v Aobton- 
ahine 

METHYL- ACETONE Methyl bthyl ke- 

fOKB 

Di*methyl acetone v Methyl isopropyl ke- 
tone and Di ethyl ketone 

METHYL- TEI- ACETONE. ALCAMINE 

AoBTONB ALCAMINE 

METHYL-TRI-ACETONINE v Aobtonines 
METHYL-ACETO-FROPIONIO ACID v Ace 

TYL BUTYmO ACID 

METHYL ACETO-SDCCINIO ETHER v Ace- 

TYL-MBTHTL-SUCOINIO ETHER 

METHYL-AGETOTHIENONE v. Methyl- 
thienyl METHYL KETONE 

METHYL . ACETYL . BENZENE 0 . Toltl 

METHYL KETOEl. 

l>i-nMthYl4M0tyl henitne v. Xylyl methyl 

KETONE 


METHYL ACETYLENE v AllylenS. 

Di methyl-acetylene v Butinbnb 
Di methyl-di-acetylene % e 
OH3CCCOOH, Hexunene [64°] (180°). 

Formed by oxidising the copper denvative ol 
allylene with alkahne KjFeCy* (Griner, 0 B 
105, 283) Solid, volatile with steam DoeK 
not react with ammomacal cuprous chloride 
Combines with bromme m the cold, forming 
O.H3Br4 [44°] 

METHYL-ACETYLENE DI QDINOLINE 

.CH CH OH CH C N CMe 

CeH4<" I 1 n I • 

\ N C CH CH 0 CH C CH CH 
ene quinoline methyl quinoline [157 5°], 
Formed on heating p amido {Py 3) styryl-quin* 
olme with HCl at 150°, and then graduiUly 
adding paraldehyde (Bulach, B 22, 289) 

DI )/ METHYL-ACETYLENE-DI-XTBEA 
.NMe CH NMev 

ie cor I >CO or 
\nh ohnh r 

.NMe CHNH 
CO< I 

\NH CHNMe- 
[210°] Formed by adding HCl to a mixture of 
glyoxal and methyl urea (Franchimont a Klobbie, 
B T C ly 19) Needles, v sol water, msol. 
ether and ligrom Forms with HNO, a di nitro- 
compound, which IS not decomposed by boihng 
with water 

Di-methyl-acetylene di urea O-H.pN.O, 

.NH CMe NHv 

cor I >CO Formed by heating di- 

\NH CMe NH/ 
methyl diketone with urea m aqueous solution 
(Franchimont a Klobbie, H T C 7,251) Prisms 
or needles , msol ether and CHC1„ si sol alco- 
hol Does not melt below 290° Nitric acid 
converts it mto a nitramine 
/NH CMe N(N 02 )v 

cor 1 >CO, which crystallisea 

\NH CMe N(N02)/ 

from alcohol in plates, and is decomposed by 
boiling water into CO2, NjO, di methyl diketone, 
and urea 

a DI METHYL ACETYL PROPIONIC ACID 

V Mesitonio acid 

METHYL-ACETYL-PYRROLE v Methyl- 


^CO Olycol-di methyl unU 


PYRRYL methyl KETONE 

y Methyl-di-aeetyl-pyrrolev Methyl-pybryl- 

ENB DI methyl DI-KETONE 

METHYL-ACETYL DREAu Acetyl derwatwe 
of Methyl urea 


METHYL ACRIDINE ChHhN 

/CMev 

03 H 4 <^ I [114°]. Formed by heating 


diphenylamme (50g ), glacial acetic acid (80 0 c ), 
and ZnClg (85 gj at 220 ° for 14 hours The yield 
is good (82 g ) (Bemthsen, A 224, 85) Formed 
also by heating diphenylamme with acetomtrile 
at 200° (Bemthsen, A 192, 29) Dimetno crys- 
tals, ac«l 2897 (Bemthsen a. Osann, B 19, 
427) Aqueous KMn 04 at 100° oxidises it very 
slowly, a product being perhaps qumoline tn 
carboxyho acid* HNO 9 (SGI 88 ) boiled for 6 
hours with methyl acndiM (6 g ) gives td-nitro- 
•oridine^carboxyhc amd, whldh forms ghtterhii 
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pnsnus, Bpanngly solable mthe nsiiid menstrua 
— B'HOL— 

Meihylo-todtdeB'yiel [185°] , redneedles 

i irom water). Sol hot water, less sol hot alcohol, 
east sol etner 

Methylo-ohlor%d$ B'MeOl. Decomposes 


ill80®-136°. 

Methylo -hydroxide B'Me(OH) From 
the methjlo iodide by treatment with aqueous 
NaOH Grey powder, turning green in air Sol. 
alcohol, but soon decomposes 

Methyl-acridine ^OaHgMe [J 4^. 


[182°] Formed by distilling diamido-di-n tolyl- 
phenyl methane Ph0H(08H,MeNH2)a with zmc 
dust (XTUmann, cT pr [2] 86, 265) Yellow matted 
nee^es Smells aromatic, and causes sneezing 
T si sol. water, v sol alcohol, ether, benzene, 
and hot petroleum ether Its solution in dilute 
H2SO4 eidiibits bluish green fluorescence 
Di-methyl-aondine t e 


[J 4]. [128T Formed 


by heatmg phenyl p toluidme (12 g ) with HO Ac 
(6 6 g j and ZnOl, (18 g ) at 280° (Bonna, A 230, 
d 4) Needles or pnsms (from alcohol) Volatile 
with steam Y sol alcohol and oenzene — 
B^Ol yellow needles — B'HI orange red 
needles — B'CaH2(NOJaOH brown crystals — 
The sulphate is reddish-brown 

Methyl-aoridme chloral v Tbi chloro ozt- 

raOPTL-AOBIDINB 

BI-METHYI-AOEYIIO AOIB v Pbntbnoio 
A om 

TETBA-METHTL ABIFIO ACID C„H„04» c 
CO2H CH2.0Me, CMe,.0H2.C0,H ? [210°] A 

product of the action of flnely-dmded silver on 
a-bromo-isovalerio ether CHMe2.GHBr CO^Et 
(0 HeU a W Mayer, B 22, 52) Snowy-white 
granules (from benzene) , v sol alcohol and 
chloroform. Forms no anhydride on heating 
(difference from di-isopropyl succinic acid which 
accompames it m its preparation) May be sub- 
limed — BaA" 2aq —Sr A" 4aq S 16 6 at 19° — 
MgA"6aq S 12 5 at 15°— MnA"8aq S69 
at 25°— NiA"4aq S (of NiA") 4 7 at 26° — 
OoA" 8aq. S (of CoA") 6 66 at 23° — ZnA ' S 
196 at 18°.— CldA"3aq S 2 29 at 81°.-OuA'' 
S 024— PbA" S 046atl8°— Ag.A". S -046 
at 18° 

MBT HYL -JESOIHiETllf v. Moauhna. 
MET HYL Al v Fobi ho a lpbhtpb 
MSTHTLALAOBEATIKE o Ai^iCBBiTom 
METH7L ALCOHOL GH40 «c. OH, OH Oxy- 
methane Methyl hydroxide Wood epvnt 
Wood naphtha Mol w 82 (64*8°) (B Sohiff, 

A 220, 99), (66 9°) (Perkin, 0 J 46, 466), 
(66 2°) (Zander) S G V 7963 (Brilhl) , U 79726, 
II 78941 (Perkm), $ 8111 (Zander) S V 42 7 
(S), 42 6 (Lessen, A 254, 56) 18832 

Boo - 12 93 (Brflhl) H F p 61,460 (Miomsen) , 
61,400 (Stonmann, J pr [2] 40, 86^ HJ'.v. 
50,680(Thomsen,Th).HG 170,600 (Stohmann). 
M.M.1 640at 187°. Compreesiinhty » 00010879 
at 16° (Dupi4, Pr 20, 886) 

Oociirrvncs.— Free in the juices of plants 
(Guthsttt, «r. 1879, 906 , Maquenne, O B 101, 
1067) and in the aqueous distillate in the fruits 
9lB$raeUim (Gutba^t, A. 177, 844 ; 340, 348). 


Methyl alcohol occurs also in the product of the 
distillation of wood (Taylor [aj>. 1812], Tittooh'e 
Phil Mag 60, 816 , Dumas a Peligot, A 16, 1 ; 
A Oh 68, 6 , 61, 198) and of colophony (Eelbe 
a. Lwow, B 16, 861) It occurs as methyl sali- 
cylate in oil of wmter-green {Oauthena proetm- 
oens) 

Formation,^! From methane by chlori- 
nating, and heating the resulting methyl chlonde 
with aqueous EOH for 7 days at 100°(Berthelot, 
A 106, 241) The MeGl may also oe treated 
with HO Ac and NaOAo at 200°, and the result- 
ing MeOAc saponifled MeGl treated with Ag,SO| 
and H2SO4 at 100° gives HMeSO., whence methyl 
alcohol can be readily obtamed — 2 From hy- 
drogen oyamde by reduction with zinc and 
H2SO4, and rtreatmg the resultmg methylamme 
with mtrous acid (Linnemann, Z [2] 4, 284) — 
8 By distilhng calcium formate ^leben a. 
Patern6, O 8, 290, A, 167, 298, raedel a 
Sdva, O B 76, 1646) 

Preparation —The crude watery Uqnid ob- 
tained by the distillation of wood contains methyl 
alcohol, acetone, acetic acid, methyl acetate, and 
ammomum acetate It is separated from the 
tarry products and redistilled , the first tenth of 
the distillate is mixed with slaked lime and re- 


distilled , a little sulphunc acid is then added, 
and the liquid redistilled and rectified over qmck- 
lime The crude wood spint thus obtamed has a 
strong aromatic odour and turns brown on keeping. 
It contams methyl acetate, acetone, di-methyl 
acetic orthaldehyde GH,GH(OMe). (Dancer, 
O d 17, 222), allyl alcohol, methyl ethyl ketone, 
and other ketones (Grodzky a ErSmer, B. 9, 
1920) Methyl aloonol may be obtamed from 
wood spirit by saturatmg with fused GaGl, and 
heatmg on a water bath The residue is a com- 
pound of methyl alcohol with GaGl^ which when 
distilled with water is decomposed, givmg off the 
methyl alcohol The distillate is then rectified 
over quick-lime (Eane, A 19, 164) According 
to Gould (0 J 7, 811) it IS best to distil the 
wood spmt with cone NaOELAq (to saponify 
MeOAc) and then to dehydrate with ^GO. 
before saturatmg with GaGl^ A better method 
for obtammg methyl alcohol from wood spmt is 
to distil the spmt (1 pt ) with H3SO4 (1 pt ) and 
potassium oxalate (2 pts), the crystallme di- 
methyl oxalate is then decomposed by distilla- 
tion with water, and the MeOH dned over lime 
(Wdhler, A 81, 876) The oxalate may also be 
obtamed by dissolving oxahe acid, dehydrated 
at 100°, m boilmg MeOH, leaving the solution 
to cool, and washing the crystals with cold water 
as long as the filtrate exhibits the iodoform re- 
action (Erlenmeyer, N Rep Pharm, 38, 62^. 
An alternative method consists m passing HOI 
into a solution of benzoic acid m wood spirit, 
distilling, ppg with water the portion collected 
above 100°, decomposmg by boilmg for several 
hours with aqueous NaOH, distilling, and recti- 
fymg over quick-lime (Ganus, A, 110, 310). The 
foUowmg modification of Wdhler's mrocess is 
recommended by Dittmar a. Fawsitt (TV. E 88, 
609) 100 0.0 of wood ^nt are digested with 
160 g of powdered NaOH, and then Stilled on 
a water-bath , 600 g. of oxalic acid crystals are 
mixed with 200 c.c. of sulphuric acid, and then 
400 OA of the alcohol, purified as above, is 
added, and the whole cautiously heated on a 
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water-bath The methyl oxalate thus obtained 
IB thoroughly dried by pressure, and the alcohol 
regenerated by digestion with water at 70° To 
dehydrate the alcohol thus obtained, digestion 
with baryta, lime, and dried copper sulphate is 
necessary Even when prepared from the oxalate 
methyl alcohol is not quite pure, as it oontams 
bodies which exhibit Lieben's iodoform reaction 
It may be freed from these by dissolving in it 
on6 tenth of its weight of iodine, gradually 
adding NaOH until the liquid is distinctly alka- 
line, and distilling The product, rectified over 
CaO, has a specific gravity of 81 at 16® (Reg 
nault a Villejean, A Gh [6] 4, 430 , C R 99, 
82) Methyl alcohol may also be prepared by 
saponifying methyl formate (d pts ) with NaOH 
(2 pts ) and water (6 pts ) (Grodsk’, a Kramer, 

B 0, 1928 , Baidy a Bordet, A Gh [6] 16, 564) 
Methyl alcohol may be obtained very nearly pure 
by distilling oil of winter green with potash, and 
rectifymg the distillate over lime 

Properties — Colourless mobile liquid, with 
purely spirituous odour Burns with a pale 
flame Mixes with water, alcohol, and ether, 
dissolves fixed and volatile oils and most resins 
Hence it is much used as a solvent In aqueous 
solution it produces mtoxication, m concentrated 
solution it IS poisonous When perfectly dry it 
dissolves a little CUSO4, acquiring a bluish green 
colour, but it does not dissolve crystallised 
CuSO^Taq (Klepl, / pr [2] 25, 526) Methyl 
alcohol IS ethciitied by acetic acid more rapidly 
and completely than any other alcohol (Men 
schutkin, Z P G 611) Dittnmr a Fawsitt 
give the spfcihc gravity of mixtures of methyl j 
alcohol and \sater as follows 


Pc of 

Sfr 

S.G 

OU, Oil 

0 

at 0® 

at 15 98® 

99087 

09007 

10 

98429 

98262 

20 

97233 

96808 

30 

96067 

95367 

40 

9457 

93697 

50 

92873 

91855 

60 

90917 

80798 

70 

88687 

87487 

80 

86314 

85035 

90 

83751 

82306 

100 

81016 

79689 


Older deteiminatious are by Ure (P M [8] 19, 
51), Dupre (Pr 20, 336), and Duolaux (^ Gh 
1 5] 13, 87) The same observers find the vapour 
tension of methyl alcohol, measured m milii 
metres of mercury at 0®, to be 


Temp 

TtiHion 

Temp 

Ten'sion 

0 

29 7 

0 

40 

2 >0 4 

10 

63 8 

50 

409 4 

20 

94 0 

60 

624 3 

30 

158 9 

64 96 

760 0 

[ef Konovaloff, P [2] 14, 40) The following 

vapour tensions are given by Richardson {G J 
49, 762) 

Temp 

Tension 

Temp 

Tension 

-83 

17 8 

89 2 

285 18 

+ 07 

82 06 

49 2 

370 26 

112 

55 82 

59 9 

584 24 

22 7 

30 2 

VoL IIL 

108 96 

165 32 

687 

758 06 
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' The specific heat of aqueous methyl alcohol was 
found by Dupr6 to be as follows — 

Weight p 0. Weight pjo 

of methyl Speoifio of methyl Spcciflo 
alcohol heat alcohol heat 

10 98582 60 80177 

20 95914 70 75500 

80 92658 80 69999 

40 89219 90 64282 

60 84645 100 54325 

Estimation — Pure methyl alcohol does not 
give Lieben’s iodoform reaction with lodme and 
' P9tash 

' The amount of methyl alcohol in commercial 
' wood spirit may be estimated by adding 5 c 0 of 
the spirit, drop by drop, to 30 g of PI, m a 
flask provided with inverted condenser The 
flask 18 then heated for 5 minutes in boihng 
water, and the Mel then distilled off by inchnmg 
the condenser The volume of Mel is read off 
' m a graduated receiver 6 0 0 of methyl alcohol 
jield 719co of methyl iodide (Krell, B 6, 
1310 , cf Grodzky a Earner, B 7, 1495 , 9, 
1928) If it 13 desired to determine how much 
of the methyl alcohol is in the form of MeOAc, 
the spirit may be boiled with standard alkidi, 
and the amount used up in the saponification 
determined 

Bardy and Bordet (d Gh [6] 16, 565) modify 
Krell’ s process, using only 15 g of PI to 6 0 0 
of wood spirit, but adding 5 c c of aqueous HI 
subsequently They distil the liquid at 80®-90®, 
and at the end of the distillation add 5 c c of 
water and quickly distil The methyl iodide is 
washed once or twice with water and measured 
Di methyl ortho acetic aldehyde or methyl 
acetal CBt, CH(OMe), boils at 64^ and gives Mel 
on treatment with PI,, but it does not react with 
aniline, so that when the wood spirit is to be 
used in preparing di methvl aniline, by heating 
with smilme hydrochloride, the estimation by 
PL w ill give too high results 

The presence of acetone is objectionable in 
methyl alcohol that is to be used for preparmg 
di methyl aniline Its amount can be determined 
by shakmg 1 or 2 c 0 of the alcohol with 20 or 
30 c c of normal aqueous KOH, adding 20 or 
30 0 c of a decinormal solution of iodine, until 
the solution is clear The liquid is then acidified 
with HCl (S G 1 025), excess of decinormal 
sodium thiosulphate added, and the excess de- 
termined bv titrating back with iodine solution 
If 1 c c of meth> 1 alcohol be taken, the weight 
of acetone in 100 0 c will be found by multiply 
mg the amount of iodine used up by 7 612 
(Messinger, B 21, 316b , cf Kramer, B 13, 
1002 , Hintz, Fr 27, 182) 

The estimation of methyl alcohol m ethyl 
alcohol can be effected by oxidation with a 
standard solution of K^CrjO,, for 1 pt of ethyl 
alcohol reduces 4 278 pts of the dichromate m 
becoming oxidised to acetic acid, while 1 pt of 
methyl alcohol, in being oxidised to CO, and 
water, reduces 9 224 pts of K,Gr20, A solution 
of 80 g K^Gr^O, and 150 c c H^SO^ per litre is 
employed, and the unreduced chromate esti 
mated volumetrically (0 Hehner, An 12, 25) 
When 10 CO of pure ethyl alcohol are 
shaken with loo of a Ipo solution of KMnO^ 
at 20®, no reduction takes place for 20 minutes, 
but if the ethyl alcohol contains crude wood 
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ipint, deeolonnsation takes place at once (Haber 
mann, Fr 27, 663) 

Bectcitom — 1 Passage through a red hot 
tube yields acetylene and other products (Berthe- 
lot, 0 B 60, 806) — 2 In contact with jalatinum 
black and air it is oxidised to formic aldehyde 
and formic acid — 8 Heated with ammonmm 
chloride in a sealed tube at 300° it yields 
mono-, di-, and tn methylamine (Berthelot) — 
4 Bleaching powder does not yield chloroform 
(Goldberg, J pr [2] 24, 116) — 6 Potassium 
gives off hydrogen, forming KOMe — 6 When 
its vapour is passed over heated potash, hj- 
drogen is given off, and potassium formate, 
oxalate, and carbonate are successively formed — 
7 Cone H SO4 forms HMeSO^, which, when 
heated with excess of methyl alcohol, yields di 
methyl oxide When distilled with excess of 
H2SO4 di methyl sulphate passes over — 8 Con 
verted into methyl chloride by treatment with 
HCl, with PCI4, or with S^Clj The joint action 
of ^S04 and HBr gives rise to methyl bromide 
and ethyl bromide (Niemilovitch, M 10, 820) — 
9 SOCI2 forms MeSH, Me2S04, MeCl, and other 
products (Canus, A 111, 93) — 10 SO, forms 
CH(OH)(SOsH)2 (Max Muller, B 6, 1031) — 
11 When acidulated with 6 p c sulphuric acid 
and submitted to electrolysis it forms CO2, CO, 
methyl formate, methyl sulphate, and methylal 
(Eenard, C R 80, 236) — 12 Distillation over 
heated einc dust splits it up into CO and hydro- 
gen, a very little methane bemg also formed 
(Jahn, B 13, 983 , M 1, 378) — 13 Zinc 
chloride forms OH4, water, Me^O, hexa methyl- 
benzene, and traces of propylene, butylene, and 
other hydrocarbons (Le Bel a Greene, 0 R 87, 
260, 89, 413)— 14 Aldehyde (1 vol), MeOH 
(2 vols ), and HCl form CH, CH(OMe)2 (Claus a 
Trainer, J3 19,3004) — 16 Not affected by B aceti 
growing m solutions contaming it (Brown, C J 
49, 177) — 16 Converts m and p dtazo benzoic 
into CgH4(OMe) COjH, while 0 diazo benzoic 
acid only gives benzoic acid (Gries8,JB 21,978) — 
17 When heated with hydrochlorides of aro 
matic bases (e g anihne, zylidme, piperidine) it 
often displaces hydrogen in the nucleus by 
methyl (Hofmann, B 16, 2896 , Ladenburg, B 

16, 2067) — 18 Unlike EtOH, it hardly reacts 
when heated with phenol and ZnClj (Auer, B 

17, 669) —19 Unlike butyl and amyl alcohols, 
it does not form a homologue of benzene when 
heated with benzene and ZnCl, at 270° (Gold 
schmidt, B 16, 1066) —20 CICONH^ forma 
methyl allophanate NHiyCO NH COjMe [208°] 
(Gattermann, A 244, 40) 

Metallic derivatives — KOMe Ob- 
tained by dissolving K m methyl alcohol — 
(KOH)3(MeOH)5 or (KOMe)3(MeOH)2 3aq [c 
110°] Obtained by evaporating a solution of 
KOH in methyl alcohol (G6ttig, B 21, 1882) 
Large elastic plates, somewhat heavier than 
water, on which they move about rapidly, 
being decomposed — (NaOH)4(MeOH)3 or 
(NaOMe)jMeOH aq Obtained oy dissolving 
NaOH in dry MeOH and evaporating Crystal- 
line mass, which moves about on the surface of 
water while decomposing and dissolving — 
NaOMe 14aq Obtained by evaporating a solu- 
tion of NaOH in not quite dry methyl alcohol 
(Gottig, B 21,661) — NaOMe(MeOH)2(Fr6hlich, 
A 202, 296) CO passed over NaOMe at 160^ 


forms acetic acid GO passed into a hot mixture 
of NaOMe and NaOAc forms propionic acid 
(Geuther a FrShlich, A 202, 312) When dis- 
tilled with the Ba salt of a carboxylic acid it 
displaces the carboxyl by hydrogen Thus suc- 
cinic acid may be converted into propionic acid 
(Mai, B 22, 2135) — TlOMe From TlOEt 
and excess of MeOH (Lamy, J 1864, 4G6) — 
(Ba(0Me)2)2Ba02H2 aq White nacreous plates, 
obtained by evaporating at 135° a solution of 
BaO in MeOH (De Forcrand, C R 102, 1397, 
1557) Perhaps identical with Ba(OMe) aq de 
scribed by Dumas and Pdligot {A Ch 58, 17) 

1 litre of MeOH dissolves 200 g of BaO The heat 
of formation of the compound from solid 3BaO 
and liquid 4MeOH is 62,600 If a considerable 
quantity of ^ater is added to the solution of BaO 
in MeOH the hydrate BaO lOaq is precipitated 
The compound Ba02Ba(0Me)2 2aq is readily 
formed, even if as much as 3 p c water be present 
in the methyl alcohol, but by evaporating in the 
cold over H0SO4 crystals of Ba(OMe) 3aq are 
formed These are sol water and alcohol By 
passing HCN into a solution of baryta m 
methyl alcohol there is formed barium cyano 
methylate Ba(OMe)CN,MeOH This is a crys 
talline powder, sol water, less sol methyl 
alcohol It loses at 100° the methyl alcohol of 
crystallisation 

Combinations — CaCljIMeOH Methyl 
alcohol dissolves OaClj with great rise of tem 
perature, and on cooling this compound sepa 
rates in large six sided tables (Kane, A 19, 168) 
It IS not decomposed at 100°, but water readily 
liberates the MeOH — LiCldMeOH — 
MgClaOMeOH (Simon, J pr [2] 20, 377) — 
SbCljMeOH [81°J Slightly yellow crvstals 
(from hot alcohol), decomposes at 1S0°, giving 
off MeCl and HCl (W C Williams, C J 30, 
463) — CuS042Me0H Minute bluish green 
crystals, obtained by shaking anhydrous CUSO4 
with methyl alcohol (Forcrand, C R 102, 551) 

METHYL ALDEHYDE 18 ioRMlC ALDFinDF 

METHYL - ALIZAHIN v Di 0X1 METHYL 
INTHRAQUINONE 

METHYL-ALLANTOlN [225°1 

Formed by oxidising methyl uric acid i\ith cold 
aqueous KMnO* (Hill, B 9, 1090) Monoclinic 
prisms , decomposed by fusion V sol hot 
water, si sol alcohol, insol ether Cone HIAq 
splits it up into urea and methyl hydantom — 
AgC^H7N403 prisms, si sol cold water 

METHYL-ALLOXAN C,H4N204 i e 

®^<CNMe CO^^^ Formed by oxidising 
methyl uric acid with HNO3 or with KCIO3 and 
HCl (Hill, B 9, 1092) Formed also by treating 
theobromine (2 pts ) with KClOg ( 9 pts ) and 
HCl (SG 106) at 60° (Maly a Anduasch, 

3, 108 , cf Fischer, A 216,304) It is converted 
by alkalis into methyl alloxanic acid, and by 
boiling HNO3 i^to methyl parabanic acid HjS 
forms di methyl alloxantin KHSO, forms a 
compound B'KHSO,aq, which crystallises in 
large monoclinic prkms 

Di methyl alloxan C3H3N2O4 1 e 

KCIO, and HOI on caffeine at 60° It is ex 
traoted by ether (B Fischer, A 216, 267 , Maly 
a Andreasch, M 3, 92) Colourless six sided 
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tables Containing 2aq), which slowly turn red 
in air V sol water, almost insol alcohol, insol 
ether Dyes the skin red With FeS04 and 
ammonia it gives a charactenstic indigo coloura 
tion After drying over H^S04 it is left as an 
amorphous powder (containing aq), sol alcohol 
and ether Di methyl alloxan decomposes at 
100° It prevents the ppn of cupric and ferric 
salts by potash Hydrogen sulphide converts it 
into amalic acid KHSO, forms the compound 
C4H4N2O4KHSO, which crystallises in long tab- 
lets, S 7 2 at 20°, almost insol alcohol, insol 
ether This compound may be crystallised 
from warm water, and does not give the indigo 
colouration with FeS04 and ammonia 

METHYL ALLOXANIC ACIE C.H^NA. 
Formed by the action of alkalis on methyl- 
alloxan When the product of the action of 
HNOj on methyl uric acid is neutralised with 
CaCOj, and then mixed with alcohol and am 
monia the salt CaC^H^NgOs is ppd (Hill, B 9, 
1092) This salt is gelatinous, and when boiled 
with water it gives off methylamine 

METHYL-ALLOXANTIN Ob 

tamed by mixing solutions of di iluric acid and 
methyl alloxan (Andreasch, M 3, 431) Ciys 
tallises from water in minute thin tables (con- 
taining 3aq) 

s Di methyl alloxantin CjoHjols^Og x e 

C0>®<0®) C(0H)<C0 

Formed by passing H S into an aqueous solution 
of methyl alloxan (Maly a Andieasch, M 3, 
109) Thin plates (containing 4aq) , almost 
insol alcohol and ether, si sol cold water 
Turns icd in air Gives a red colouration with 
ammonia, and a violet colouration with potash 
or bai>ta (Andreasch, Af 3, 109) 
u Bi-methyl alloxantin 



Formed by reducing di methjl alloxan to di 
methyl dialuric acid, and ppg the aqueous solu 
tion of this acid with alloxan (Andreasch, AT 3, 
428) Crystallises from hot water in minute 
four sided pyramids (containing aq) , insol alco- 
hol and ether 

Tetra methyl alloxantin v Amxlic acid 

METHYL ALLYL v Bltylem 

METHYL-ALLYL ACETO ACETIC ACID v 

Acfto acftic acid 

DI METHYL- ALL YL-AMINE Methylo 
iodide CjH^NMeJ From allylaniine and Mel 
(Bono, B 20, Kef 137) When distilled with 
KOH it yields NMe, and an aldehyde CjHi.O 
(130°-135°) 

p METHYL-ALLYL BENZENE C.oH,* %t 
CH3 C4H4 C3H5 p Allyl toluene (192°) Formed 
from cymeno by chlorinating and heating the 
resulting CHj CjH^Cl with alcoholic KOH 
(Errera, O 14, 283, 505) Liquid Combines 
with bromine KMn04 oxidises it to p toluio 
acid HBrAq (S Q 1 591 at 200° forms a poly- 
mer ide (C,oH,j), (850°), and this on keeping 
changes to an amorphous solid, which by distil 
lation IB reconverted into p methyl -allyl- 
benzene 

METHYI-DI-ALLTL-CABBINOL v OoTnm. 

AIiOOHoL 

Di method allyl-oarbiiiolv.HxzB2tTLA];iOoao];i, 


METHYL- ALLYL. CHLOEACETOL « ZN- 

CHLORO HEXYLENE 

METHYL ALLYL ETHEE t; Methyl allyIi 

OXIDE 

METHYL ALLYL DIKETONE C^H^O^ it. 
CEL, CO CO O3H3 Acetyl crotonyl (0 130°) 
Obtained by distilling its mono oxim with dilute 
H SO4 (Otte a Von Pechmann, B 22, 2124) 
Yellow oil with imtatmg odour Not obtained 
pure 

Mono oximCE^ CO 0(NOH) CjHj Nitroso^ 
i llylacetone Methyl nitrobo but^yl ketone 
[4b°] From allyl aceto acetic acid and nitrous 
acid White plates (from ligrom), v sol usual 
menstrua Its solution m NaOHAq is yellow 

Di oxim CH* C(NOH) C(NOH) CgHj 
[135°] Formed from the mono oxim by warm- 
ing with hydroxylamine Small plates 

Phenyl hy dr azide oxim 
CH3 C(N2HPh) C(NOH) C3H3 [137°] Brownish- 
red needles (from benzene and hgroin) 

METHYL ALLYL OXIDE C4H8O 1 e 
CH, 0 C,H3 Allyl methyl ether (46°) S G 
77 HFp 34,080 HFv 32,050 From allyl 
bromide and NaOMe (Henry, B 5, 455) With 
bromine it forms CH, O CHyCHBr CHjBr (185°) 
ICl gives CH,OC,H,ClI (196°) (Silva, B 8, 
1469) 

METHYL ALLYL PKOPYL CAEBINOL v 

OCTENXL ALCOHOL 

METHYL ALLYL SULPHIDE C4H3S 

CH, b C3H5 (c 92°) V D 43 3b Formed by 
htating lead methyl mercaptido (CH3S)2Pb witli 
alhl biomide and ether at 100° (Obermeyer, B 
20, 2925) 

METHYL ALLYL THIO-UEEA 

CH3NHCSNHC3H3 [50 5°j Formed from 
allylamine and methyl thio carbimide or from 
methylamine and allyl thio carbimide (0 Hecht, 
B 23, 286) White mass 

METHYL AMIDO ACETIC ACID C,H 
CHjNH CH2 COjH Methyl glycocoll Sarcos 
Die Mol w 89 [210°-215°] Formed by 

the action of boiling baryta water on creatine or 
caffeine (Liebig, A 62, 310, Rosengarten a. 
Stiecker, A 157, 1 , Schilling, C C 1884, 811) 
Foimed also by heating chloro acetic ether with 
aqueous methylamine at 125° (Volhard, A 123, 
2bl) 

Properties — Triraetric prisms, v e sol water, 
si sol alcohol Has a somewhat sweet taste 
Heated to 210°-220° the greater part evolves 
H O giving the anhydride O^HjoNjOj, whilst a 
smaller portion splits up into di methyl amme 
and CO2 (Mvhus, B 17, 286) Chloride of 
cyanogen passed mto the fused substance gives 
methyl h>dantom and sai cosine - anhydride 
(Traube, B 15, 2110) When taken internally, 
the greater part passes as such into the urme 
(Bai manna Mermg, B 8, 587, Salkowski, JBT. 
4, 107 , Schiffer, H 6, 266) Nitrous acid passed 
mto Its hot aqueous solution forms a nitroso- 
derivative CH, N(NO) CEE, CO2H, which is a 
thick liquid, forming the saltCaA'jaq crystaUis 
mg in needles (Schultzen, Z 1867, 616) Gives 
methyl uno acid when heated with urea (Hor 
baczewski, M 6, 356) 

Salts --(C,H,N02)2 Cu 2aq ultramarine blue 
crystals (E Schmidt, A 217,273) — C,H^O,HCl 
needles (from alcohol) — (C^BE^NOjhZnHjOl^ S. 
(alcohol) 038 V a. sol water (Buhgmsky, J. 

s 2 
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1867, 495) — (0,H,N0 2aq monoclmio 
tables, a 6c - 10381 1 6747, ^-75°27' — 
CsHjNOgHAuCl^ yellow needles, si sol cold 
water — OjHjNO^HNOa [c 70®] Very hygro- 
scopic, y sol cold alcohol (Franchimont, BTC 
8,839) — (CjH^NOJaHjSOj aq four sided tables, 
T 6 sol water S (boiling alcohol) 10 
Guanidine hydrochloride 
C,H,N0aH01CHaN, Formed by heatmg methyl- 
amido acetic acid with guanidine hydrochloride 
(Baumann, JB 7, 1151) Tables (from alcohol) 
Anhydride 
CH3NCH2OO 

i | (?) Sarcosine anhydride 

CHj N CH, 

[160®] Formed by the action of cyanogen 
chloride on melted sarcosine Prepared by 
heating sarcosine to 210®-220® and distilhng the 
residue (Traube, B 16, 2112 , Mylius, B 17, 
286) Colourless pnsms V sol water, al 
oohol, and ether Bitter taste Weak base 
By boihng with water it again gives sarcosine 
On oxidation with KMn04 it yields s di methyl 
oxamide 

Salts — B'jHjCl^tCl4 2aq prisms — 
B',H2CljPtCl4 4aq large six sided tables — 
B'gHOlAuGlg 2aq prisms 

Saroosine-urio acid C8H,04N4 Obtained by 
heatmg a mixture of sarcosine (3 pts ) and uric 
acid (2 pts ) at 210® , a good yield is obtained 
Properties — Colouiless prismatic crystals 
(containing 2aq) Sol hot water It shows the 
murexide reaction It slowly reduces alkaline 
solutions of copper It has weak acid and basic 
properties, dissolving m aqueous acids and alkalis 
By fusion with KOH at 110® it is resolved into 
unc acid and sarcosine Heated with bromine 
water it is converted into bromo sarcosine- 
mesounc acid 0gH7N403Br 

Salts — The acetate forms microscopic 
crystals, si sol hot acetic acid, insol coldHOAc, 
V sol water The formate is very analogous 
to the acetate The ammonium salt is crystal- 
line — A'Agj insol white amorphous pp (My 
lius,B 17,518) 

Bromo-sarcosine mesounc acid CBH;N405Br 
Formed by digestmg a warm aqueous solution of 
sarcosine unc acid with bromine, which gives a 
nearly theoretical yield (Mylius, B 17, 521) 
Heavy colourless tables SI sol water By 
H2S it IS reduced to sarcosine mesounc acid 
It IS readily decomposed by alkalis, but is stable 
towards acids 

Sarcosine-mesouric acid Obtained 

by reducmg a hot aqueous solution of bromo 
Barcosme mesounc acid with HjS (Mylius, B 
17, 624) Tnmetric tables or needles V sol 
water, insol alcohol It is a strong acid, but 
also possesses weak basic properties By brom- 
ine water it is reconverted into the bromo deriva- 
tive , similarly chlonne water gives the chloro- 
derivative It is very oxidisable, reducing AuCl„ 
alkaline, copper solution, EMnO^, <&c , very 
readily ' 

Salts — The acetate forms an unstable 
crystallme pp, si sol acetic acid — A'^HNH, 
fine needles, v sol water — A'Agg white amor 
phous pp 

Tn-xnethyl-amido acetic acid internal an- 
hydride V Betajihi. 


Dl-METHYL-AMIDO ACETIC OBTHALOS 
HYDE Methylo -hydroxide O5H15NO, %e 
CH (NMejOH) OH(OH)2. Muscarine Occurs, 
together with neunne, m the fly aganc (Schmie 
deberg a Koppe, J 1870, 876) Formed from 
neunne by oxidation with cone HNO, (Schmie 
deberg a Harnack, J 1876, 804) Dehquescent 
cryst^ine mass, sol alcohol Alkaline in roao 
tion Active narcotic poison Separated from 
neunne by placing the mixed hydrochlorides 
on filter paper, when the muscarine salt deli 
quesces and is absorbed by the paper (Harnack, 
J 1876, 803) ~-B'(C3Hj4N0,01),PtCl4 2aa-- 
03H,4N02AuCl4 

Di-ethyl derivative of the methylo 
hydroxide CbHjjNO, le 
CH^(NMesOH) CH(OEt)2 Hydroxide of tn 
methyl - amido - acetal When chloro acetal 
CHjOl CH(OEt)2is treated with tn-methyl amine 
, there is formed CH^(NMe,Cl) CH(OEt)2 and 
C5H,3NOCl,which 18 probably CH3(NMe3Cl) OHO 
I The two salts are separated by fractional ppn by 
platmic chlonde — (CBH*jNO,Cl)jPtOl4 orange 
crystals, si sol cold water — OBH2JNO2AUCI4 
lemon yellow needles 

Di methyl amido acetic aldehyde Methylo 
hydroxide CjHjjNO^ le CHj(NMe30H) CHO 
Formed by saponifying OHjfNMe.OH) CH(OEt)2 
with baryta (Berlinerblau, B 17, 1142) The 
hydrochloride CsHijNOCl is also formed as above 
I Gives the aldehyde reactions — Platinochlor- 
I ide (C.H,2NOCl)2PtCl4 octahedra (from dilute 
' alcohol) 

DI METHYL-AMIDO-ACETONE Methylo- 
chloride 08H,4N0C1 1 e CH, CO CH^NMe^Cl 
Caprine chloride Formed by the action of dry 
NMe, upon chloro acetone in the cold (Niemito- 
vitch, M 7, 241) Very deliquescent shining 
1 needles , sol alcohol Gives the alkaloidal re 
I actions Acts physiologically like curare — 
08H,4N0C1AuC1, [189°] 

i p DI-METHYL-AMIDO-ACETOPHENONB 

I C8H4(NMe2) CO CH, [59®] Formed by methyla- 
tion of p amido acetophenone (Klingel, B 18, 
2694) Yellowish plates (from hot water) V 
sol alcohol, ether, and hot water 
' 0 DIMETHYL AMIDO ANISOL v 0 Dr- 

METHYL-AMiDO PHENOL methyl ether 

METHYL AMIDO-AZO- COMPOUNDS! Azo- 

COMPOUNDS 

METHYL AMIDO BENZAMIDE v Amide of 

Methyl amido benzoic acid 
t METHYL-AMIDO BENZENE v Mfthyl- 

} ANILINE and Toluidine 

, Di- methyl -amido -benzene v Xilidine, 

' Methyl toluidine, and Di methyl- aniline 
! Tn-methyl amido benzene v Mesidinf and 

j xj / CUMlDINE 

I Tetra - methyl amido - benzene v Tetra 
methyl phenyl amine 

Tetra methyl di amido benzene v Txtba 

METHYL-PHBNYLENE DIAMINE 

Di-methyl-tn-amido-benzene 
C,H,(NMe2)(NH2|,C18 4] [44®] (298®) Needles. 
Keadily turned blue in the air Prepared by re- 
duction of dinitro dimethyl aniline [87®] Formed 
also by reduction of nitro-p dimethyl amido- 
phenyl oxamic ether 
Acetyl derivative 

C,H^(NMeA(NH2)(NHAc) [163°] Pnsms (con* 
lining aq) (Wurster a Sendtner, B 12, 1805). 
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tt-Xri-metliyl-tri-aiuido.bensene 
C„H,(NMeJ(NH^(NHMe)Cla;4] [90®] (294°) 
Prepared by reduction of the mtrosamine de 
rived from mtro trunethyljp-phenylene diamine 
(W ureter a Schobig, i 12, 1812) White 

needles Sol water Gives a blue colouration 
with HNO, 

Diacetyl derivative [184°] Leaflets 

METHYL - AMIPO - BENZENE - AZO - COM- 
POUNBS V Azo- coMPouNDtt and Dis azo- com- 
pounds 

DI- METHYL. AMIDO- BENZENE PHOS 
PHINIC ACID NMe, C.H, P(0H)2 [162"] 

Formed by decomposmg its chloride with water 
(Schenk a Michaehs, B 21, 1498) White 
needles , v sol hot water and ilcohol On 
boiling its aqueous solution it is split up into 
di-methyl amhne and phosphorous acid W hen 
heated alone it gives phosphorus, PH,, and di 
methyl anilme 

Salt — NaHA" 2aq large crystals (from 

alcohol) 

NMe2C,H,PC4 [66°] (260° at 
120 mm ) Formed by the action of PCI, (100 g ) 
on di methyl aniline (70 g ) in presence of AlCl, 
(20 g ) The mixture is boiled for eight hours 
with inverted condenser, and the product ex 
tracted with petroleum ether and distilled %n 
vacuo Thm plates , v sol benzene, m sol 
ether, si sol petroleum ether Converted by 
the action of chloro benzene and sodium into 
di methyl amido tn phenyl phosphine 

DI- METHYL AMIDO BENZENE PHOS 
PHONIC ACID NMe C«H,PO(OH) [133°] 
Formed by oxidising NMe«C,H, P(OH)j with 
HgCl, (Schenk a Michaelis, B 21, 1500) 
Crystals , v e sol water and alcohol 

METHYL AMIDO BENZENE SULPHONIG 
ACID C,H,NSO, 1 e NHMe C,H, SO,H Formed, 
together with methane disulphonic acid, by 
heating the acetyl derivative of methyl aniline 
with H2SO4 at 146° (Smyth, B 7, 1240) Crystals, 
which decompose at 182° without previous fusion 
— BaA'oaq crystalline powder 

Methyl-amido-benzene sulphoxuo acid 
NHMe C,H, SOgH Formed by heating methyl- 
anilme ethyl sidphate at 210° (Mundelius B 7, 
1350) Plates (containing aq) , insol alcohol 
and ether — BaA', SJaq small prisms — 
CaA' 4aq — PbA'j 8aq 

Di-methyl-amido-benzene ^i-snlphonie acid 
NMe C^H* SO,H [160°] (S ) , [257°] (M a G ) 

Formation — 1 By heating di methyl aniline 
with rather more than the equivalent quantity of 
sulphuric acid at 186° (Smyth, B 6, 344, 7, 
1237 , Armstrong, B 6, 663 , Vignon, C B 107, 
261) —2 From di methyl aniline and ClSO,Et 
(W enghoffer, J" jpr [2116,448) — 3 Frombromo- 
di methyl-aniline and H SO< at 180° (Michler a. 
Walder,B 14,2177) —4 Fromdi methyl aniline 
and SOCl, followed by water (Michaelis a God- 
ohaux, B 23, 666) 

Properties — 8 sided prisms (contammg aq). 
Decomposes at 230° 

Salts --BaA'jSaq needles or plates — 
BaA'j 6aq (Vignon) — BaA', llaq efflorescent 
tnclinic crystals (Laar, J pr [2] 20, 262) — 
NaA'2aq Long needles, m sol water, sL sol 
aqueous NaOH, insol water (M a G.) 

Chloride C,H,(NMe,)SO,CL 


Ethyl ether EtA' [85°] Formed from 
alcohol and the chloride 

Di-methyl-amido-benzeue yi-snlphonio acid 

Anhydride of the methylo hydroxide 

CAjNSO.te Formed by 

allowing a mixture of amido benzene p-auh 
phonic acid, Mel, cone KOHAq, and MeOH to 
stand for some time in the cold (Griess, B 12, 
2116) Four sided plates , v sol cold water, 
almost insol alcohol, insol ether Decomposes 
before fusion Ppd as periodide by a solution 
of lodme in HIAq — 

(S0,ELC,H4 NMe3Cl)^tCl4 8aq orange tables, v 
e sol cold water 

METHYL-o-AMIDO-BENZOIC ACID 

Amide NHMe C^H^ CONH,. [160°] Formed 
by heating o amido benzamide with Mel at 100° 
(Weddige, J pr [2] 36, 162) Plates , v sol hot 
alcohol, sol water In dilute solutions it shows 
blue fluorescence 

Acetyl derivative 

NHMe CgH^ CO NHAc [166°] Long needles , 
v sol hot alcohol, si sol benzene and ether 
When heated above 155° it forms tho anhydro 

derivative CA<SMe ^cxie [199“] which u 
an oxy di methyl qumazoline 

Nitroso derivative of the amide 
NONMeCgH^CONH^ [149°] Pale yeUow 
prisms (from hot alcohol) (Finger, J pr [2] 37, 
431) 

Methyl-in-anudo-benzoic acid CgH^NO, ue 
NHMe C^H^ CO^H Formed by boding (a)- 
benzereatm NH C(NH) NMe CgH, CO^ with 
baryta water (Griess, B 8,325) Nodular groups 
of plates, V sol hot water Nitrous acid ppts a 
nitroso- derivative Salt — CgHj^NOjHCl six- 
sided plates 

Di methyl-w-amido-benzoic acid C,H,,NO, 
IX NMe^ CgH, CO^H [151°] Obtained by sa- 
ponifymg its methyl ether Needles, si sol hot 

Methyl ether NMe, C^H^ CO^Me (270° 
uncor ) Obtained by fusing the isomeric an- 
hydride of the methylo hydroxide {v infra) 
(Griess, B 6, 687) Heavy yellowish oil, sol 
acids — CjHjoMeNO^HjSO* very small pnsms, 
si sol dilute sulphuric acid, v sol water — 
(C„H,„MeNO )H^PtCl, spindle shaped laminas, 
V si sol cold water 

Anhydride of the methylo-hydroxide 
C,oH„NO, t e C,H4<^^®^>0 BenzhetaXne 

Formed by allowmg a mixture of m amido ben- 
zoic acid with MeOH (1 moL), aqueous KOH 
(3 mols ), and Mel (3 mols ) to stand m the 
cold , the product, aher freeing from MeOH by 
distillation, being saturated with HI, whereupon 
the iodide N Me,I CO^H is ppd This iodide 
IS then boiled with water and lead hydroxide 
(Griess) Small deliquescent needles (contain 
mg aq), which give up their water of crystalhsa- 
tion at 106° V e sol cold alcohof, msol ether 
Tastes bitter and is neutral m reaction Forms 
(NMe3ClC,H4COaH),PtCle4aq orystallismg m 
large pnsms, si sol hot water 

todtdeNMe,! OeH^ COjH Formed 
as above Small short pnsms (containing aq) , 
si sol cold water 

Methylo-ehloride NMe^Ol GO^ 
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Monoolimo crystals, a b c*=1939 1 0 876, 
49' (Zmgel, Z K 10, 414) 

Di-methyl-p-amido-benzoio aoid 
NMejOaH^COaH [235°] Formed by boilmg 
its chloride with water Prepared by boiling for 
three hours a mixture of p amido benzoio acid 
(1 mol ), Mel (2 mols ), and aqueous KOH (3 
mols ) mssolved in methyl alcohol (Michler, B 
9 , 400) Obtained also by heating tetra methyl- 
di amido benzophenone with soda lime at 340°, 
extracting the product with hot water, and ppg 
by acetic acid (E Bischoff, B 22, 341) Short 
needles (from alcohol) , sol aqueous KOH and 
HClAq, insol dilute acetic acid Nitrous acid 
forms NMe C«HJNO) CO^H [224°] The Ca 
salt forms yellowisn plates 

Methyl ether NMe. C«H, CO,Me [102°] 
Silvery plates (from alcohol) , v sol benzene, 
ether, and chloroform, m sol dilute alcohol 
Nitrous acid forms NMe2CaH3(NO) CO Me64aq , 
[ 101 °] 

Chloride NMe^C^HiCOCl Obtained by! 
heatmg di methyl anihne with COClg at 50° in a 
sealed tube (Michler) Crystalline 

Nitrile NMe C^H^ CN From di methyl p 
phenylene diamine by Sandmeyer’s reaction 
(Ahrens, B 20, 2958) 

Anhydride of the methylo hydroxide 
C,.H„NOj [0 255“] When 

p amido benzoic acid is mixed with Mel, KOH, 
and methyl alcohol, there is formed, even in the 
cold, di methyl p araido benzoic acid and the 
iodide NMojI C^Hi CO H which crystallises in 
short yellow plates [233°] (Michael a Wing, 
im 7, 195) The corresponding anhydride 
DrystalUses from alcohol in colourless plates 
(contammg aq) , V sol water It loses its water 
of crystallisation at 100° The periodide forms 
long dark prisms [200°] The platinochloride 
(NMe,01 OgH^ CO^H)3PtCl4 lorms large red 
pnsms 

Tetra-methyl'di-amido-benzoio acid Di* 

methylo di-hydroxide 
HO NMe,)3CgH3C02H [1 3 5] The iodide 
INMe8)2CgH, COjjH aq is formed when di amido- 
benzoic acid (1 pt ) is mixed with Mel (6 pts ), 
methyl alcohol (10 pts ), and twice as much of a 
concentrated solution of KOH as is required to 
neutralise the acid The mixture should stand 
ior some time, being kept alkaline by further 
additions of potash The alcohol is then dis 
tilled off, and the iodide ppd by HIAq (Griess, 
B 7, 39) This iodide crystallises from hot 
water in six sided tables or plates, v sol hot 
water With moist AgjO it yields a caustic 
alkaline liquid which, on evaporation, leaves 
the hydroxide as a hygroscopic mass of soft 
white plates It rapidly absorbs CO^, and ppts 
metallic oxides from their salts The corre- 
sponding chloride (NMesC^jOgH, COjH 4aq, 
obtamed by neutralising the hydroxide by HCl, 
crystalhses in small six sided plates, v sol 
water, si sbl hot alcohol The periodide 
forms brownish yellow needles The carbonate 

00<;3^^®*>C.H,00,H3aq, obtamed from 

the iodide and Ag^COa, crystallises from water 
m very small soluble plates, having an 
alkalme reaction The platinochloride 
(ClNMes)2GgH, GOsHPtGl^aq is a pp composed 


of very small pale yellow plates, usually grouped 
in stars 

Derivative v Ghloro methyl amido ben 

ZOie ACID 

DI - METHYL AMIDO - BENZOIC ALDE- 
HYDE, GgH„NO le NMe G^H^ CHO [73°] 
Formed, together with CHClj, by heating 
NMej O.Hj CHIOll) COl, with alcoholic KOH 
(Bossneck, B 18, 1520, 19, 366) With di 
methyl aniline and , hydrochloric acid it forms 
(NMe2CgH,)jCH 

Oa;tm NMe, GgH^CHNOH [144°] Yellow 
ish brown plates (KnOfler ‘a Bossneck, B 20, 
3195) 

Phenyl hydrazide NMe O^H^GHNilPh 
[148°] Needles (from alcohol) 

DIMETHYL AMIDO BENZOPHENONE 

GgHj CO CgHg NMe Benzodimethylaniline 
Benzoyl di methyl aniline Benzoyl phenyl 
di methyl amine [90°] Formed by heatmg 
the methylo iodide to 181° Foi med also by heat 
mg malachite green (NMe. C8Hd,C(OH) C^H, 
with cone HClAq at 180° Colourless plates 
(fiom alcohol) Insol water, si sol cold alcohol, 
\ e sol hot alcohol or ether It is a feebk 
base, its solution in concentrated acids being 
ppd by water 

Methylo iodide C^H^ CO C^H, NMe,! 
Large tables, si sol cold water Foinied by 
heatmg p amido benzophenone with Mel at 
100° It decomposes at 181° (Doebner a Weiss, 
B 14, 183G , A 210, 270 , 217, 257) 

Di methyl-amido-benzophenone 
CACOCgH^NMe, [39°] (330°-340°) Ob 

tamed by heatmg benzoic acid with di methyl 
aniline and P^Oj at 185° (0 Fischer, A 206, 
88) Needles (from ligrom) Forms unstable 
salts With nitrous acid it yields the oily 
nitroso derivative CgHj CO CgH3(NO)NMe2 (E 
Bischoff, B 22, 340) 

Di-methy l-di-ju-amido-benzophenone D i 

benzoyl derivative C,^H ,N O3 le 
(NMeBz CgH4)2CO [102°] Formed by heating 
tetra methyl di araido benzophenone with BzCl 
at 190° (Nathansohn a Muller, B 22, 1877) 
Small light blown plates, si sol cold, v sol hot, 
alcohol , si sol benzene, almost insol water 
and ether Acids and alkalis at 100° do not 
saponify it 

Tri-methyl-di-amido-benzophenone 

NHMe CgH^ CO CgH^ NMe, [156°] Formed, to- 
gether with di methyl aniline, by boiling penta 
methyl - tri - amido tri phenyl - carbmol w itli 
HClAq IWichelhaus, B 19, 109) Nodular groups 
of needles (from alcohol) 

Tetra-methyl-di-amido-benzophenone 
NMe, CgH^ CO C^H^ NMe, [172°] (above 360°) 
(Graebe, B 20, 3262) 

Formation — 1 By passing COCl, into di 
methyl aniline (Michlei, B 9, 716, 1900) — 2 By 
boiling hexa methyl tri amido tri phenol carbi 
nol with HClAq (Wichelhaus, B 19, 109) ~ 
8 From CCl, SOjCl and di methyl aniline (Mich- 
ler a Moro, B 12, 1168) 

Preparation — By boiling auramme with 
aqueous HCl till decolounsed, and ppg with 
NH, 

Propel ties — White plates ffrom dilute alco- 
hol) , insol water, m sol alcohol, v e sol 
warm benzene, v si sol ether 

Reactions — 1 Heating with ZnCl^ and 
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NH4GI at 160^ produces auramine (Fehrmann, 
B 20, 2844) —2 Boiling HNO, (SGI 48) gives 
Insoluble yellow crystals of tetra nitro di methyl- 
di nitramido benzophenone and tn nitro phenyl* 
methyl nitramme [127®], soluble m alcohol 
(Komburgh, B T C 6, 867) —8 Excess of 
bromine added to a solution of t);ie base in glacial 
acetic acid gives the tetra-bromo derivative 
(CsHjfBi^NMeJ^CO [172°] which crystallises 
in slender yellow needles from alcohol 
(Nathansohn a Muller, B 22, 1883) — 4 Heat- 
ing with aniline hydrochloride yields phenyl 
auramine — 5 Combines with tri nitro benzene 
(2 mols ) forming a compound which crystal- 
lises in long reddish violet needles [c 100°] 
With half the quantity of tn nitro benzene (1 
mol ) it forms small deep violet pliftes [123°] — 
6 Combines with m di-mtro benzene (2 mols ) 
forming a red crystalUne compound — 7 Nitrous 
acid 111 tlie cold forms the nitroso- derivative 
NMe C,H, CO C4H,(NOH) NMe. [159°] crystal 
lising from alcohol in golden plates This sub 
stance is a weak base, its solution in HClAq 
being ppd by water It gives Liebermann’a 
reaction Stannous chloride reduces it to the 
original tetra methyl di amido benzophenone 
The nitroso derivative forms the following 
salts B"H.^C1^ Obtained by passing HCl into 
a solution of the nitroso ketone in benzene — 
B"C,H(N02),0H [152°] Orange needles (from 
alcohol) The nitroso ketone gi\es also a phen>l 
hydrazide C-^Hj^NjOj [148°] (E Bischoff, B 21, 
2452 , 22, 337) —8 In presence of dehydrating 
agents, such as PClj or AlCl,, it condenses 
with secondary and tertiary basi <? Thus with 
di methyl aniline it yields ‘ crystal violet * 
C(OH)(C4H4NMe ), 

Salts — B"H CI2 small radially grouped 
prisms (from alcohol) Decomposed by water, 
with separation of the base (Fehrraann, 
B 20, 2844) — B"H PtClj yellow granules, 
insol water, v si sol alcohol — Picrate 
B"C,H (NOjljOH [157°] Small, purple, ladi 
ally grouped, prisms (from alcohol) , insol cold, 
v si sol hot, water , m sol alcohol 

Di methyl di iodide B'^Me^Ij [105°] 
Light yellow plates (from alcohol), si sol cold, 
V sol hot, water and alcohol Split up at 150° 
into Mel and the base (Nathansohn a Muller, 
B 22, 1876) 

Di methylo-di-hydroxide B"Mej(OH)j 
From the preceding and moist Ag 0 Small 
yellow plates (from alcohol), quickly becoming 
dark and resinous (N a M ) 

Oxim HON C(C«H4 NMei)^ [233°], colour- 
less crystals (Munohmeyer, B 19, 1852, 20, 
1852) 

Phenyl -hydrazide 

(NMe2,0,H4),C N HPh [175°] Needles (from 
benzene-alcohol) , m sol warm alcohol, v sol 
ether Coloured green by acid oxidising agents 
(Ziegler, B 20, 1111) Gone H^SOf gives a red 
colouration 

Imide (NMe-C^HJaO NH Awramine base 
[136°] Formed by heating tetra-methyl-di- 
amido benzophenone with NH4CI and ZnG4 at 
160° to 160° Formed also by treating a solu- 
tion of tetra methyl-di-amido benzophenone in 
OSt with PG1« and subsequently addmg ammonia 
(Caro a. Kern) (c/ Aubaminb in Tbobpb’s Dio- 
xxoMABT ov Appxibz) OBsmsTBT). Lemon-ytUow 


plates, insol water and ether, m sol alcohol 
Dilute HClAq readily converts it, even in the 
cold, into tetra methyl di amido benzophenone 

Reactions — 1 Sodium amalgam reduces it 
(in alcoholic solution) to leucauramine 
(CjH4NMe2)2CH NH^ [135°] This substance 
forms colourless crystals which when treated 
with HOAc yield an intense blue solution 
(Grasbe, B 20, 3265) — 2 HjS m alcoholic solu 
tion at 60° forms tetra methyl di amido thio 
benzophenone [164°] — 3 CS2 also forms 
(NMe2.CgH4)2CS together with thiocyanic acid 
V^ehrmann, B 20, 2847) 

Salts — B'HCl aq Auramine Yellow six 
sided tables (from water at 70°) After expulsion 
of the w ater it melts (G ) or decomposes (F ) at 
267° M sol cold water, m sol alcohol Boil- 
ing water converts it into tetra methyl di-amido 
benzophenone Dyes wool and silk greenish 
yellow Cotton prepared with tannin is also dyed 
yellow by auramine — B'2H2PtCl4 granules, insol 
water , si sol alcohol — B'HI [268°j Minute 
columns — B'HSCy aq [200°-210°] — D'H^C.G, 
[194°] Orange needles, si sol water, m sol 
warm alcohol — B'C^H (NOJ.OH [23Q°-236°] 
Plates, inhol cold, v si sol hot, water , m sol 
hot alcohol 

Phenyl imide (NMej C„H4)2C NPh 
Formed by heating the hydrochloride of the 
iniide (auramine) with anihne at 180° (P ), 
Small greyish-jellow radially grouped needles 
(from alcohol), decomposing at 80° Insol water 
and ether — B'HCl reddish crystalline mass, 
sol water and alcohol Its aqueous solution 
gradually decomposes, yielding aniline and tetra 
methyl di-amido benzophenone — B'^HjPtCl, — 
B'C,H (N02),0H 

p Tolyl imide (NMe^ C„H4)2C NCjH4Me 
Resembles the phenyl imide — B'JELPtCl^ 

Ethylene-di-amide C,9H28N4 
NH CH, 

(NMgj C 4H4)2C<^ I Formed by heating 
^HCH, 

auramine (hydrochloride) with ethylene diamino 
at 100°-110°(Fehrmann, B 20, 2855) YeUowish 
plates (from alcohol), insol water, m sol warm 
alcohol On treatment with HOAo or dilute 
HClAq it decomposes into ethylene diamine and 
(NMe, C5H4)2C0 In alcoholic solution it is de 
compost by H«S into ethylene diamine and 
(NMe, C^JjCS — B^BL^Cl^ yellow needles — 
B"H2ptCl4 amorphous flakes, insol water and 
ether, v sol warm alcohol — B"2C8H2(N02),0H 
flakes, V si sol water, v sol aloohoL 

Tolylene di amide 

(NMe, OA).0 <nh>®A“® Formed by heat- 

mg the hydrochloride of the imide (auramine) 
with (1, 2, 4) tolylene diamme at 160°, ana 
treating the product with ammonia Small 
brown scales In dilute acetic acid solution it 
dyes cotton, mordanted with tannin, reddish- 
brown Dilute HClAq regenerates the ongmal 
ketone — B"H2PtCl. -B"2C,H2(N0,),0H 

Te^a-meUiyl-tri*amido-bexisop]ienone 
0|,H„N,0 * e NMerC,H4 CO C A(NEy (NMeJ 
[82°] Obtained by reducing mtro>tetra methyl- 
di amido benzophenone (Nathansohn a Miiller, 
B 22,1884) Amorphous yellow powder, V sol 
hot, si sol cold, alcohol and benzene, insoL 
ether — B'C,H,(N0,),0H mmute plates, y sol 
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hot alcohol, insoluble m benzene and ether — 
light red crystalhne pp , v sol 
warm alcohol, si sol benzene, insol water and 
ether 

M£THYL.a.A]IIDO.n.BTTTYBIC ACID 

C.H„NO„ le CH,CH,OH(NHMe)CO^ 
Formed by heating a bromo-butyrio aoid with a 
concentrated solution of methylamine in sealed 
tubes at 100° The product is boiled with baryta 
to expel NHjMe, the Ba exactly ppd by HjSOi, 
and the HBr by AgjCOs (Duvillier, A Ch [6] 
20, 188, C R 88, 425) Glistening leaflets 
^from alcohol), sublimmg above 120° without 
fusion V e sol water, m sol hot alcohol, insol 
ether Has a sweet taste Feebly acid m re 
action By the prolonged action (several months) 
of cyanaxmde (1 mol ) in concentrated and shghtly 
ammoniacal solution it is converted into but yro- 

creatinine CH, OH, OH<^^Qg^>C NH 

which crystalhses from alcohol in slender silky 
needles composed of small rectangular plates 
(DuviUier, C R 96, 466, Bl [2] 89. 639) 

Salts -HATBOl [160°] Badly defined 
crystals, sol alcohol, insol ether Gives off 
HCl on fusion — BEjA'jHjPtOlj orange - red 
crystals, v sol water and alcohol, insol ether — 
H^A'jHjjPtCl^fiaq Formed atO" — HA'HAuCl^aq 
transparent yellow prisms, sol water, alcohol, 
and ether — The nitrate and sulphate 
crystaUise with diflSculty m long needles — 
C^'2 2aq hght-blue pnsms , sol alcohol 

Di methyl a amido-butyrio acid Anhy» 
drtde of the methylo^hy dr oxide CjHjjNOj 
CH,CHaCH-430 

%e j I Tr% - methyl - o amido* 

(CH.).N-0 

butyro - betaine Prepared by the action of 
bromo butyric ether on an excess of tri methyl- 
amine in alcohobc solution (Duvillier, C R 104, 
1620) Large transparent crystals, containing 
aq, which they lose at 120°, beconung opaque , 
T sol. water and alcohol, insol ether Has a 
bitter taste — B'HCl Uncrystalhsable — 
B'j^^PtClg orange pnsms , si sol alcohol 
The aurochloride forms yellowish - white 
crystals. 

METHYL AMIDO-CAPBOIC ACIDv Methyl- 

Alfmo HEXOIC AGm 

METHYL . AMIDO - CHLOBO- v Ghlobo- 

METHYIi-AlODO 

METHYL . AMIBO . OYAHimiO ACID v 
CvAiao Aom. 

METHTL-AMIDO . ETHAKE SULPHONIC 
ACID OANSO, CH,NH.OHjOH,SO,H 
MethyUtaunne [242°]. 

FomuUim — From methyl-ethylene-t^ thio- 
urea and broxmne-water (Gabnel, B 22, 1148) 

Prejparatum — Silver chloro - ethane sul- 
phonate is heated with 8 times its weight of a 
solution of methylamme, saturated at 0°, for 5 
hours at 120° The product is boiled with baryta 
to expel excess of methylamme, freed from ex- 
cess of baryta ^ H^SO,, and evaporated to 
crystallisation The crystals are washed with 
alcohol and recrystalhsed from water The yield 
18 26 p c (E Dittrich, J pr [2] 18, 68) 

PropeHtes — Transparent triclmic crystals 
Sol water, insol alcohol and ether Its aqueous 
solution IS acid to htmus Crystallises un- 


altered from strong HOI Does not form salts 
with acids and alkalis 

Reactions — 1 N^O, forms isethiomc acid, 
(H0)0H2 CH2 SO,H — 2 yfiihcyanamide it com- 
bines to methyl taurocyamme or methyl guanido- 
ethane sulphonic acid 

Di methyl amido ethane sulphonio acid 
NMe^OHa CHj SOsH Formed by heating di 
methylamme /3 chloro ethane sulphonate (20 g ) 
with aqueous (33 p 0 ) dimethylamme (6 g ) at 
160° for 10 hours (James, J pr [2] 81, 416 , 
C J 47, 870) Large tables (from water) , v e 
sol water, insol ether Decomposes at 270°- 
280° without fusion Does not combine with 
HCl 

Anhydride of the methylo hydroxide 
5’ormed by heating 3 chloro- 

ethane sulphonic acid vnth aqueous tri methyl 
amine Slender pnsms (from water) , v sol 
water, msol alcohol and ether Neutral m re 
action Tastes sweet Not decomposed at 300" 
Not acted upon by cyanaraide Baiyta gives 
NMeg and isethionic acid (James, C J 49, 489) 
DI-METHYL-AMIDO-ETHYL ALCOHOL v 
Di methtl-oxtethyl amine 

DI METHYL AMIDO ETHYL BENZENE o 
Di methyl amido phenyl ethane 

METHYL-AMIDO-ETHYL KETONE 
CHj CO 0H(NH2) CH, Perhaps formed by re 
duemg methyl nitroso ethyl ketone, but if so it 
quickly changes to s-tetra methyl prRA7iNB 
METHYL-AMIDO-FOBMIC ACID v Mfthyl- 

CABBAMIC ACID 

METHYL-fuAMIDO n HEXOIC ACID 

OjHjjNO, i e 

CH, CH, CH, OH, CH(NHMe) CO,H MethyU 
amido caproic acid S 10 2 at 11° Formed by 
heatmg a-bromo-hexoic acid (1 mol) with 
aqueous methylamme (2 or 3 mols ) at 100° for 
several hours (^Duvillier, C R 90, 822 , A Ch 
[6] 29, 166) Silky needles (from water) or pearly 
plates (from alcohol) SI sol cold alcohol, insol 
ether Neutral m reaction Volatilises above 
100° Does not reduce silver or mercurous 
mtrate Gives with feme chloride an intense 
red colouration and a yellowish brow n pp An 
equivalent quantity of cyanamide in cold con- 
centrated solution containing a few diop^ of 
NH, forms m a few weeks crystals of ‘ hexoic 
.NMe C NH 

creatinine ’ C.H, CH^ I SI soL 

\CO NH 

cold water, v sol alcohol (Duvillier, G R 96, 
1683, [2] 40, 307) — HA'HCl transparent 

plates , V sol water and alcohol, insol ether — 
H2A',H,PtCl, orange crystals , v e sol water, 
V sol alcohol, V si sol ether — The auro- 
chloride forms golden needles, the sulphate 
forms very indistinct crystals — CuA', 2aq blue 
scales, S 1 

Dimethyl amido -hexoic acid Methylo- 
hydroxide HO NMe, O.H„ CO^ Formed by 
heating leucine (1 mol ) denved from casern with 
aqueous KOH (8 mols ), and Mel (8 mols ) The 
I resulting INMe, 0,H„ COjK, which crystallises 
I from alcohol m needles, being decomposed by 
moist Ag20 (Edrner a Menozzi, O 13, 353) 
Strongly alkaline Decomposes at 120°-X30° 
into trimethylamme, an acid, C^HioO,, and oxy- 
hexoio acid Forms the platinoohlorid e 
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fClNMe, C02lI)oPtCl4aq, auroo blonde 
Cl^AuNMej CjHjo CO^ [163°], and periodide 
The penodide forms lustrous green crystals, de- 
composed by H^S, 3rielding INMe, COjH 
[191°], crystallising m small prisms 

DI-METHYL-AMIDO-HYDROQUINONE 
C^H3(NMe^)(OH)2 [2 4 1] Di msthyl deriva- 
tive C«H,(NMe2)(OMe) 

Methylo iodide B'Mel [202°] Formed 
by heating the di methyl derivative of amido 
hydroqiiinone with methyl iodide (B»ssler, B 
17,2122) White nt3dles , v sol water, si sol 
absolute alcohol, nearly msol benzene, chloro 
form, and ligrome 

Methylo hydroxide B'MeOH soluble 
needles 

Methylo chloride B'MeCl white easily 
soluble needles [172°] — (B'MeCl)2PtCl4 yellow 
crystalline pp 

T£I METHYL-AMIBO IMIBO IMIDO BI- 
PHEKYL SULPHIDE Methylo chloride 

C„H„N,SC1 1 e 

1 / ‘ ’ 

NMejCl 

blue Chloride of tetia methyl thiomne 

Formation — 1 B} the action of IL,S on an 
acid solution of nitroso di methjl aniline and 
oxidation of the resulting leuco methylene blue 
In this reaction di methvl p phenylene diamine 
18 an intermediate pioduct (Caro, E “ 


Methylo-hydroxide ^ 

NMe,OH 

Formed by treating methylene blue with mois4 
Ag,0 Amorphous, dark blue mass , v e soL 
water and alcohol, insol ether 

Methylo iodide C,eH,gN,SI bronzy 
needles (from hot water) The di chloro deri- 
vative of this iodide C,gH,yCl2N,SI is formed by 
successive treatment of di chloro di methyl p 
phenylene diamine CgH Cl2(NMe2)(NH2) with 
lijS, Fed,, and KI (Mohlau, B 19, 2012) 

TRI METHYL-AMIBO IMIBO- IMIBO -BI. 
PHENYL-SULPHONE Methylo-iodide 

C,.H„N,SO^t^ MtthjU 

1 / ‘ ’ 

NMejI 

cne azure Formed, together with methylene 
violet, by boiling methylene blue with AgjO and 
a large quantity of water (Bernthsen, A 230, 
175) Slender needles with green lustre, sol 
water, formmg a violet solution from which it 
16 ppd by KI Alkalis destroy the colour of the 
solution The corresponding CjgHjgNjSO^Cl 
crj stalhses m needles, v e sol water It dyes 
Bilk like methylene blue 

TETRA METHYL- BI AMIBO- IMIBO BI- 
PHENYL METHANE v Imide of Tetra-UETRYh- 

DI AMIDO-BENZOPHEhONE 

METHYL- BI- AMIBO IMIBO BI-PHENTL 


P 1877, 

3751 , Koch, B 12, 593 , Bernthsen, A 230, 

137) -2 Bv dissolving mtroso di methyl aniline 1 SULPHIDE NMo<'5*5*f5S^'>S 

in HnS04 (S G 1 4), treating with sulphide of 1 

zinc, and oxidi=;ing the resulting leuco methylene- j Methyl dt amido thio diphenylamine Formed 


blue (Oehler, O P 1882, 24,125 , Muhlhauser, 

D P J 262, 371) — 3 Bj oxidation of di methyl- 
p phenylene diamine in presence of NajS^O,, 
and further oxidation of the resulting 
C„Hs(>iMe2)(>iB[2)S SOgH by chromic acid 
(Bernthsen) — 4 By reducing the compound 
C4H,{NMe2)(NH2)S SO,H toCgH,(NMe2)(NH2)SH | 
and oxidising a mixture of this meicaptan with ' 

di methyl amline with HCl and KjCr O, , the , . . , 

resultmg ‘ soluble green ’ C,eH,,N,S or I Leuco methylene blue Formed by treating 
^C.H.(NMe,W ^ , a , methylene blue with sodium hyposulphite 

NMe. / ^ changing in aqueous | Na2S204 (Bernthsen, A 230, 147) Needles (from 

j I j alcohol), si sol water, m sol cold alcohol Gives 

an acetj 1 derivative, v sol alcohol, ether and ben- 


by reduction of di nitro methyl imido-di phenyl 
sulphide with tin and HCl (Bernthsen, A 230, 
130) Insol water, sol ether The dilute solu 
tion of its hydrochloride is coloured blue by 
Fed, — B^HjCl,. Needles, v sol water, almost 
insol HCLAq 

Tetra methyl-di-amido-imido-di phenyl sul- 
(NMe,)'^ g 


phide C„H„N,S % e 


^^\CgH,(NMe2)>^ 


sol ition to methjlene blue (Bernthsen, A 251, 
10 ) 

Properties —Minute dark blue laminae (con 
taming 3aq), v sol water and alcohol D\es 
mordanted cotton blue Its aqueous solution 
18 blue and not affected by HCl or ammonia 
NaOH gives a violet colour and, when added 
in large quantity, a dirty violet pp Cone 
H.SO4 gives a “ ‘ 

coming blue on 
tion 18 decolourised by HjS or Na^SjOj, the 
colour IB restored even by feeble oxidising 
agents Sodium hyposulphite Na^SjOg reduces it 
to the leuco base Fuming HClAq at 260° de- 
composes it, giving off H,8 Boiling dilute HNO, 
oxidises it, forming H2SO4 Boiling aqueous 
KOH forms ‘thionol,’ the anhydride of di-oxy- 

izmdo-di phenyl sulphide 

Salt HO,«H„N,SCl)2ZnOl,a4|, 


zene With Mel it forms 

crystallismg in plates, v si sol water and alco- 
hol, insol ether Oxidised by air to methylene 
blue — B'H2ZnCl4 prisms 

Bi-methyl amido imido phenyl disulphide 
Methylo chloride O^HgNgSjOls^ 

yellowish green solution, be- ' 1 j 41. 

dilution The aqueous solu- NMejClC" | J>S Melhylmt red A by pto- 

duct in the manufacture of methylene-blue from 
di methyl p phenylene diamine and HjS followed 
by FeCl, (Bernthsen, A 230, 166, 261, 22 , Koch, 
B 12, 694) Small green ghttermg pnsms (from 
alcohol), T e. soh water, msol ether Its aqueous 
and aloohohc solutions are purple Not affected 
by HGI Alkalis decompose it— -Zino sail 
(0,H^,S,01),Zn01,aq 

])I-METHYL-AMIl)0.nr6L0NE o. JuaLOXi. 
METETL.AMIBO.MS0ITYLENE «. HBTBn- 
MBsmimL 
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METHYL AMIDO METHYL-BENZEKES v. 
Mbxhtl-phenyl methyl amines 

BI . METHYL - AMIDO . METHYL . PEEK. 


AZIHE 


0<,H3(NMe2)^ 1 NCgHsMe Formed by 


elimmation of the NH group from * tolylene red * 
by means of nitrous acid and alcohol (Bcrnthsen 
a Schweitzer, B 19, 2606) Bed greenish glis- 
tening needles or flat prisms Has basic pro- 
perties Dissolves in dilute acids with a violet 
colour, m cone £[2^04 with a reddish brown, 
which on dilution first becomes green, then blue, 
and finally violet Soluble in ether with a yel 
lowish-red colour and yellow fiuorescence Sub- 
limable 


J)i methyl di-amido methyl phenazine 

»e C.H,(NMe)<^j^\c.H,Me(NH,) 

Tolylene red Formed by oxidation of nitroso- 
oramido dimethyl aniline together with tolylene 
m diamine The leuco base has the formula 

C.H3(NMeJ<^®>CeH.,Me(NH,) (Bernthsen a 
Schweitzer, B 19, 2604) 

BI METHYL AMIDO METHYL-QU INCLINE 
TETBAHTDRIDE Di-methylo di-todtde 
CfjHgMeN NMe^IejIa [171°] Formed by heating 
{Py 1) amido quinoline tetrahydride with methyl 
alcohol and Mel (Ziegler, B 21, 862) Crystals 
METHYL-AMIBO METHYL-THIAZOLE 
S C(NHMe)v 

C.H.NjSte I Methyl thiazyl- 

CH=CMe/ 

amine [42°] Formed by the action of chloro- 
acetone on methyl thio urea (Traumann, A 249, 
44) Crystalline but extremely hygroscopic, m 
sol ether Strongly alkaline in reaction When 
heated with HClAq in a sealed tube it yields 
methylamine Br completely decomposes it 
Salts — B'HI small white needles, melts, 
when anhydrous, at ld6° (T ) — Platinoohlor- 
ide orange yellow plates [167°] 

Acetyl derivative CjH^AoNjS. [110°] 
White needles 


Methyl-amido-methyl thiazole 

S C(NH)v 

I ^NMe Imido di methyl thiazole 

CH CMe^ 

[47 5°] Formed from chloro acetone by treat- 
ment with ammonium sulpho cyanide (Tcher- 
niak a Norton, B 16, 346) and heating with 
Mel the resulting amido methyl thiazole (so- 
called propinine sulphocyanide) (Hantzsch a 
Weber, B 20, 3122, 333b) Crystalline, but very 
hygroscopic Strongly alkaline When heated 
with HClAq in sealed tubes it yields ammonia 
Cone EOHAq has no action 

Salts -B'HIaq Tables [164°] — Platino- 
chloride orange tables [193°] 

Acetyl derivative CjHjAcN^S [113°] 
White needles (containing 6 aq) 

Bi-methyl-amido-methyl-tliiazole C 
S . C(NMe);. 

1 e I ^NMe Methyl imido dimethyU 

CH OMe^ 


thiazole [96°] Formed by adding oono EOHAq 
to its hydro-iodide (Hantzsch a Weber, B, 20, 
8123) White needles, sol aloohol, water, and 


ether Bromine reacts with formation of 
C,MeBr(NMe2)SN [114°] 

Salts —B'HIaq [54°] From Mel and 
0,MeH(NHMe)SN Melts at 165° when an 
hydrous 

Methylo-iodide B'Mel [85°] White 
needles, v e sol water and alcohol 

BI-METHYt AMIDO-NAPHTHOIC ACID 
0,oH«(NMe2)(C02H) [1 4] [105°] Formed by 

heating di methyl ^a) naphthylamine with COCl 
at 70° for 4 hours (Friedlander, B 21, 3120) 
Needles (from dilute alcohol), sol dilute acids 
and alkalis When acted upon by diazo com 
pounds the azo- group displaces the CO H — 
(HA') H PtCl, yellow needles 

DI METHYL AMIDO -NAPHTHO-PHEN 

AZINE OjoHX I NCgHjNMe^ Di methyl 

naphth eurhodine [205°] Formed from ni 
troso di methyl aniline hydrochloride, (A) naph 
thyl amine, and AcHO (Witt, B 21, 720) 
Rhombic tables (from toluene or xylene), red bv 
transmitted, and red or green, according to the 
faces, by reflected light, sol alcohol, ether 
and benzene, forming yellow solutions with yel 
low fluorescence Is volatile with slight decom 
position, and sublimes readily in wooll> flocks 
The violet red solution in cone H SO4 becomes 
successively black, green, grey, and blue vu let on 
dilution The salts ciystallise leadily, have a 
bronzy lustre, and are dissociated by water 
AcHO dissolves it with red violet colour Cone 
HNO3 with violet, soon becoming bright yellow 
and depositing the nitro compound 

METHYL-AMIBO NAPHTHOQUINONE 
Cj.HgNOjte C,oH,02(NHMe) [232°] Formed 
by adding a solution of methylamine acetate to 
an alcoholic solution of (o) naphtho(iuiiione, 
evaporating nearly to dryness, adding water, and 
crystallising the pp from alcohol (Plimpton, 
C J 37,639) Glitteimg red needles, V sol al 
cohol Aqueous SO2 at 150° forms an unstable 
colourless reduction product 

Di-methyl-anudo-naphthoquinone 
C,oH502(NMeA [118°] From (a) naphthoquinone 
anddi methyl amine in alcoholic solution (Plimp 
ton) Red needles 

DI-METHYL AMIDO-NAPHTHYLAMINE r 

Naphthvlene di methyl diamine 

TETRA-METHYL-DI - AMIDO . DI NAPH- 
THYL PHENYL-METHANE 

Ph CH(C,oH,NMe2)2 [189°] Formed by the 
action of benzoic aldehyde on di methyl (a) 
naphthylamine mpresenceof ZnClj (Friedlander, 
B 21, 3128) Colourless crystals, v sol HOAc, 
benzene, CSj, and dilute mineral acids, si sol 
alcohol, ether Does not yield a colour on 0x1 
dation 

Hexa methyl tri amido • di-naphthyl phenyl 
methane HC(C,oH«NMeo)203H4NMe2 [179°] 
Formed by condensing di-methyl p amido ben 
zoio aldehyde with di methyl (a) naphthylamine 
in presence of ZnClj (Fnedlander, B 21, 3129) 
White needles Does not yield a colour on oxi- 
dation 

METHYL-AMIDO-NITBO- compounds v Ni 
tbo-mbthyl-amido- compounds 

METHYL-AMIDO-OXY- compounds 9 Oxy 
METHYirAMmo- oompounds 
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HETHYL-AMIDO PEBEZONE v . Methyl- 

MIIDO PIPIT7AH0I0 ACID 

METHYL 0 AMIDO-PHENOL Methyl de 
rivative OgHuNO le CgHjNHMe)(OMe) [1 2] 
Methyl anisidine (219°) Formed by mixing 
the methyl derivative of o amido phenol with 
Mel at 0° (Miihlhauser, A 207, 247) Oil — 
PtClg short yellow prisms *m sol water 
Methyl-p amido phenol Ethyl derivative 
le C,H,(NHMe)(0^t) [14] (251°) 

Formed by heating the ethyl derivative of p oxy 
phenyl amido acetic acid at 2G0° (Bischoff a 
Nastvogel, B 22, 17^9) SI sol water, v sol 
alcohol and ether — B'HCl needles 

Di methyl o amido phenol C^H,,NO le 
C,H,(NMe,)(OH) [1 2] [45°] Obtained, to 

gether with MoCl, by the dry distillation of the 
methjlo chloride (Griess, B 13, 218) Small 
white prisms, v si sol hot water, v sol alcohol, 
ether, HOAc, and aqueous KOH FeClj gives 
a reddish violet colour Its hydrochloride is 


gummy 

Methylo hydroxide C„H^(NMejOH)(OH) 
/O 

or { aq Prepared by the action of 

\NMe, 

Mel and kOH on a solution of o amido phenol 
in methyl alcohol (Gritsi, B 13, 246) Prisms, 

which become | at 105° V soL 

water and alcohol, insol ether Has an intensely 
bitter taste On di&tillation it is converted into 


C^H^NMe )(OMe) \\ ith acids it forms the 
follo^vlng salts AIe3l)(OH) aq white 

soluble priMiis Its solution, neutralised by 
ammonia, deposits spaiingly soluble neidles or 

prisms of C,H,(NMe,I)(OH)CgH,< ( — 

C„H^(\’\Ie,Cl)(OH) 2aq long soluble pri'^ms — 
(CgHdkMe,Cl) OH) PtGl» yellowish red needles, 
si sol cold water — The periodidc forms 


m the calculated quantity of potash The base 
18 distilled over with steam (P Wagner, J pr [2] 
32, 77 , Baur a Stadel, B 16, 32) Converted by 
HCl and amyl nitrite into the nitroso compound 
CgH3(NO)(OEt)(NMe ) 

Di - methyl -p - amido - phenol Methylo- 

hydroxide The anhydride 1 

\NMe, 

is formed by the action of Mel and cone 
KOHAq upon p amido phenol in the cold (Griess, 
B 13, 250) Prisms or plates Changes on dis- 
tillation into the isomeric CgH^(NMeJ(OMe) [48°] 
Methyl derivative 

C„Hj(NMe )(OMe) [1 4] [4S°] Formed as above 
(Griess, B 13, 249) Prisms or plates (from 
alcohol) 

Methylo iodide C„H^(NMe3l)(OMe) 
Formed by the action of Mel on either the 
methyl derivative or the methylo h} droxide 
Tables or plates With moist Ag 0 it jields the 
methylo hydroxide as a strongly alkaline mass. 
The platinochloride 

(C«H^(NMe3Cl) OMe)BtCl4 forms small yellow 
pi isms, si sol watei 

Di-methyl-di-amido-phenol Anhydride oi 
the methylo hydroxide CgHj^NjO le 

I r n 

iCgH3(NH2)\| R 0 Prepared by reduction 

' NMe, L 

I of the methj lo hydroxide of nitro di methyl 
j amido phenol with tin and HCl (Griess, B 13, 
648) — B"H2Cl2 4aq v ery soluble white plates — 
! B"H PtClg 2aq small prisms, si sol water 

TETBA-METHYL-DI -p - AMIDO-DIPHENYL 
' NMc^ C^H^ CgH^ kMe^. Tetta methyl hemidine 
[195'^] (above dOO^) 

Formation — 1 By heating di methyl aniline 
(1 pt ) with HSO« (4 pts ) at 200° Formed 
also in small quantity by oxidising di methyl 
aniline by boiling with PbO^ and dilute H SO^ 
(Michlei a Pattinson, 14, 2161, 17,115) — 
2 Bv heating di methyl aniline with AIClj in 


blown insoluble leaflets —The nitroprusside presence of air (Giiaud, B/ [3] 1, 692) — 3 By 


(C H,3N0)^H beCy^NO forms crystals, si sol cold metliylatioii of benzidine 

water i Properties —Colourless needles, sol hot, si 


Methyl derivative CgHjjNO i c 
C H,(NMo )(OMe) [1 2] (211°) S G 23 l 016 

Formed by an isomeric change by distilling 

CbH^\ I (Griess, B 13, 248) Formed also , 
\NMe, 

from Mel and the methyl derivative of o amido- 
phenol (Muhlhauser, A 207, 248) Colourless 
liquid, with burning taste — B'^ILPtClg sparingly 
soluble golden yellow prisms* 

Methylo lodideol the methyl deriva- 
tive CgH4(NMe3l)(OMe) From the preceding 
and Mel Long white needles (G ) or tables 
(M ), sol hot water and hot alcohol With 
moist AgjO it yields a strongly alkaline hy- 
droxide It also yields a platinochloride 
(C„H<(NMe8Cl) OMe)2ptCI<, which crystallises m 
sparingly soluble yellow plates or tables 

Bi-methyl-m-aMdo-phenol CgH^(OH)NMe, 
Piepared by fusing di methyl amido benzene 
m sulphonio acid with KOH Also by heating 
resorcin with di methyl amine under pressure 
Ethyl etherC,K,{OEt){^Ue^) [1 3] (247°) 
Obtained by boiling a solution of m amid^ 
phenetol and methyl iodide and slowly running 


sol cold, alcohol Not volatile with steam Gives 
a gieen colouration wntli FeClj or CrO, — 
B"H Clo sparingly soluble needles — B"H*.Br2 
needles — B"H L white needles — B 'H PtC^ 
Methylo lodideJ^'Mel [263°] Needles, 
si sol vv ater and alcohol Loses Mel when dis 
tilled w ith soda Imie 

Methylo cnloride B"MeCl [228°] 
Crystals, very soluble in water and alcohol — 
B^MeClHPtClj yellow pp 

Tetra methyl op di amido diphenyl 
[2 1] NMe, C,H* C«H, NMe [1 41 Tetra methyl 
diphcnrjline [52°] (333°-345°) Formed by 

heating diphenyhne hydiochloride with MeOH 
in sealed tubes at 180° (Reuland, B 22, 3015) 
Prisms Gives with platinic chloride an un- 
stable pp Chloranil produces a blue coloura- 
tion — B"C,H (N02)30H [200°] Red needles 

Methylo ^od^cIe B"MeI [184°] Needles, 
V sol water, alcohol, and ether 

Di methylo di-iodide B'^Me^Ij. [196°]. 
Crystalhne, v sol water and alcohol 
Tetra-methyl tetra-amido diphenyl 
NMe, C,H,(NH,) C,H,(NH2) NMe, Tetra-methyU 
}k$nt%dmt [168°] Prepared by reduction of di- 
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nilro tetra methyl diphenyl (Michler a Pattin I 
son, B 14, 2166, 17, 118) White silvery plates, 

V sol hot alcohol, si sol cold alcohol, insol 
water FeCl, gives a violet colouration KjCrjO, 
and H 2 SO 4 produce a brownish red colour — 
B^HjClj (dried at 110 °) sparingly soluble 
colourless needles — sparingly soluble 
needles — B'^HaPtClj yellow pp 

Methyl a axnido phenyl acetic acid GyHuKOj 
i e OgHs CH(NHMe) CO^H Formed from the 
nitnle of mandelic acid CaHj CH(OH) CN by 
digesting with alcoholic NH-,Me at 70°, and de 
composing the resulting nitiile with HCl (Tie- 
mann a Piest, B 14, 1982) Slender needles 
(from hot water) Sublimes at 274° SI sol 
cold water, insol alcohol and ether 

Amtde CaH^ CH(NHMe) CO [165°] 

Slender needles — B HCl Needles, sol alcohol, 
insol ether 

DI-METHYL-AMIDO-PHENYL-w-AMIDO- 
CBESOL Methyl derivative 
[4 1] NMe, CaH^ NH CH^ CaH^ OMe [1 4] [104°] 
Formed by reducing NMCg CaH 4 N CH OaHa OMe 
with sodium (Steinhart, A 241, 343) Light 
green plates , v sol acids, forming red solutions 
Its alcoholic solution decomposes rapidly 

DI METHYL. AMIDO-DI PHENYL AMINE 
MojN CaH 4 NHPh [130°] One of the products 
formed by the action of phehyl hydrazine on 
mtroso dimethylamine in an alcoholic solution 
(0 Fischer, B 21, 2612) White needles (from 

S etroleum-ether), v sol dilute HCl, m sol 
ilute SO 4 H 2 Gives a blue colouration with 
FeClj Dissolves with a red colour in nitnc 
acid 

Nitrosamine Cj^HijNaO [116°] Yellow 
needles (from alcohol) 

Tetra-methyl-di-ainido>diphenyl-aimne 
(NMcj CaHJjNH [119°] Obtained by oxidising 
a mixture of di methyl aniline (1 mol ) and di 
methyl p phenylene diamine (1 mol ) and re 
ducing the resulting ‘ dimethyl-phenylene green ’ 
(Bindscheidler, B 16, 864) Yellowish dimetnc 
tables 

Hexa-methyl-tn amido tnphenylamine 
Tri-methylo trichloride (NMcjCl C,H 4 ),N 
Obtamed by heating tn amido tri phenyl amine 
hydrochloride with MeOH at 190° (Heydrich, B 
19, 758) White needles — 

(NMe,Cl C«H 4 ),N 8 Pt 0 l 4 

DI-METHYL AMIDO- PHENYL -BENZYL- 
AMINE NMCj C^H^ NH CHjPh [48°] Obtained 
by reducmg benzyhdene di-methyl phenvlene 
diamine [101°] with sodium amalgam (Kohler, 
A 241, 861) Yellowish plates, v sol dilute 
mmeral acids, alcohol, ether, benzene, and 
petroleum ether 

Nitrosamine NMe^ CeH 4 N(NO) CH^Ph 
[128°] Slender yellow needles, sol alcohol 
DI-METHYL - AMIDO - DI- PHENYL CAR- 
BINOL NMe 2 . 0 ,H 4 CH(OH) CeH, Di methyU 
amido di-phe/n/yl carbinol [70°] Formed by 
reducing di methyl amido benzophenone with 
sodium amalgam, or by the action of benzoic 
aldehyde on di methyl aniline (Albrecht, B 21, 
8292) Thin white needles, insol water, v e 
sol ordinary solvents, si sol petroleum ether 
Di-methyl’di-amido di-ph enyl-carbinol 
NMe 2 C,H 4 0 H( 0 H)CeH 4 NHa [166°] Formed 
by carefully reducing p nitro di met%l amido 
di-phenyl-carbinol with zinc dust and HCl (Al- 


brecht, B 21, 3296) Dissolves in HO Ac with 
blue colouration Crystallises from benzene in 
needles containing benzene and melting at 142° 
Gives off water (1 mol ) when heated above its 
melting pomt Boiling with zinc dust and HCl 
reduces it to di methyl diamido di phenj 1 me- 
thane [93°] 

Tetra methyl di amido.di phenyl carbinol 
C^H^jNjOte (NMe, G^HJ^OmOH) [9b°] Ob 
tamed by reducing tetra methyl di amido benzo- 
phenone in hot alcoholic solution with sodium 
amalgam (Michler a Drpertms, B 9, 1899 , 
Nathansohn a Muller, B 22, 1879) Colourless 
triclmic prisms, v sol alcohol, HOAc, benzene, 
and ether Its solution in HOAc is blue, the 
benzene solution is colourless 

Salts — B"HC1 Formed by passing HCl 
into a solution of the base in ether Small 
colourless slender radially grouped needles In 
air it turns blue and deliquesces It is dissoci- 
ated by water — B^HaPtClg minute yellow 

needles, v sol hot alcohol — B"OeH 2 (NOJjOH 
daik green crystalline mass, v sol hot alcohol, 
si sol benzene, insol ether 

Di mcthylo di-iodide B"Me 2 l 2 [195°] 
Small plates (from alcohol), si sol cold, v sol 
hot, alcohol and water, insol benzene and ether 
Tetra -methyl di amido-tn-phenyl-carbinol 
le CAC(OH)(CANMe 2 ), [H2°] 
Malachite green Benzaldehyde green 

Formation — 1 By the action of dime thyl 
aniline on benzotnchlonde in presence of a 
metalhc chloride (Doebner, B 11, 1238 , 13, 
2222) — 2 By the oxidation of a sliglith acid 
solution of tetra methyl di amido tn phenj 1-me 
thane with MnO or PbOj (E a 0 Fisrhei, B 
12, 796), or with tetra ohloro quinone (O I ischer, 
A 206, 130) — 3 By heating di methyl aniline 
4 pts ) with BzCl (2 pts ) and ZnC^ (3 pts ) 
Fischer) 

Preparation — 1 From di methyl aniline 
(2 mols), ZnClj (half its weight), sand, and 
benzo tnchloride at 100° The product is dis 
tilled with steam and the dye ppd from the 
aqueous residue by NaCl The pp is the zinc 
double chloride, which may be con\eited by 
KOH into the base This is conveited into the 
oxalate which may be purified by crystallisation 
from water and then decomposed by ammonia 
(Doebner, A 217, 250)— 2 By heating benzoic 
aldehyde (40g ) with dimethylanilme (lOOg ) and 
93 p c alcohol (40 g ) over a water bath POCl, 
(66 g ) IS then added gradually, and when cool 
the mass is extracted with warm water and the 
base ppd with NaOH The yield is nearly 
theoretical (Nencki, M 9, 1148) —3 By heating 
benzoic aldehyde with ZnClj and di methyl- 
anihne, and oxidising the resulting leuco base 
with PbO* (Muhlhauser, D P J 263, 249) 
Properties — N early colourless cubes In sol 

water V sol alcohol forming a green solution 
When freshly ppd it is v sol ether, but when 
crystalline it is si sol ether , m sol CS , ace 
tone, benzene or hght petroleum 

Beactwns — 1 HClAq at 250° splits it into 
dimethylanilme and di methyl p amido benzo 
phenone — 2 On reduction it yields leuco 
malachite green (tetra methyl di amido tn 
phenyl-methane) [101°] —8 Fuming HNO, in 
HOAc forms an amorphoushexa nitro derivative 
Salts — The salts of orgamo acids and 
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nentral salts of mineral acids are green and dye 
emerald-green They are v sol water, the 
oxalate being m sol water and the picrate si 
sol water Concentrated mineral acids turn the 
solutions orange, forming acid salts Diluting I 
with water restores the green colour In the 
cold, dilute acids dissolve the base, forming a 
nearly colourless solution, whibh turns deep 


Fischer, B 11, 2097) Commercial methyl- 
violet may be freed from admixed hexa methyl- 
tn amido tri phenyl carbinol by boiling with 
ligroin (Wichelhaus, B 16, 2006 , 19, 108), 
Methyl violet occurs in Hofmann’s violet 

Piopeities — Brown powder, melting under 
water Insol water, ether, and ligrom Its 
alcoholic solution is violet Its solution m HCl 


green when heated, a molecule of water being 
probably split off Thus the hydrochloride be- 

comes — 


(C2sH,4N2HCl),(ZnCl2)22aq [o 130°] Malachite 
gieen Thick, dark green prisms, sol water 
(I’lBcher, B 14, 2520) — CjsH^NjZnCl^aq - 
Cj 3BL,4N5H2S04 — C2jH^4NjH,S04aq lustrous 
gieen prisms — (C2,H24N2)2dHjC204 Malachite 
green Large green tables, sol water and 
alcohol — Picrates C2jH24NjCaH2(N02),0H 
Cxolden needles (from benzene), insol water — 
C2tH24N22CaH2(N02)80H golden needles 

Di-methylO‘di~iodidc C2,H24N2Me2Laq 
[172°] Formed by heating the base Nvith Mel 
and MeOH at 100° (Doebner) Green plates, si 
sol alcohol, ether, benzene, CSj, and cold water, 
v sol hot water The same compound is ob 
tamed by heating di p amido tri phenyl carbinol 


18 reddish violet, and is ppd by NaOH, but not 
by ammonia Reduced by ammomum sulphide 
to its leuco base Tin and HCl reduce it, form, 
ing a substance melting at 166° Boiling HClAq 
splits it up into di methyl aniline and tn-methyl- 
di amido benzophenone 

Salts —Chloride C24H29N,C1 le 
(NMej C4H4)2C C8H4 NMeHCl Amorphous mass, 

I I 

with green metallic lustre Its aqueous solution 
is violet, but on adding HCl it becomes first 
green, then deep yellowish brown It dissolves 
m alcohol Cone H SO4 forms a yellow solution, 
which on dilution changes through greenish 
blue to \ lolet It dye*> silk, wool, and mordanted 
cotton Molet — C,4H^gN3l minute needles 

Picrate C24EL27N^CgH (N02)j(OH) Bronzed 
needles (from alcohol) 

Acetyl demative Acetate 
(NMej C4H4)2C C«H4 NMeAc OAc [225°] From 

I 


with Mel and alcohol at 120° (Doebner, B 16, 
236) I 

Ethyl de? ii alive 

C4H5C(OEt)(C,H,NMe2)2 [162°] From the | 
base by heating with alcohol at 110° (0 Fischer, 
B 12, 1686) 

Sulphonic acid C2,H25(S0jH)N20 Green 
needles with reddish brown lustre, v e sol hot 
water, forming a green solution — NaA' — 
MgA'j 4aq — CaA', 3aq 

Dent allies v Bbomo , Chloro , Nitro , and 

0X1 lETRA METHYL-DI AMIDO TRI -PHENYL -CAR 
ISINOL 

Tetra - methyl -pp 0 - tn - amido - tn phenyl - 
carbinol C^Ho N3O i e 

NH, C«H, C(OH)(CJI,NMe„)2 [191°] Formed 
bv oxidation of the acetyl derivative of the leuco 
base (tetra metliyl di p amido o amido tn 
phenyl methane) with lead peroxide and dilute 
H SO 4 (Fibcher a Schmidt, B 17, 1892) 
(ilistening prisms (from ether) The salts are 
soluble in water with a bluish green colour 

Tetra methyl tri p amido-tn phenyl carbinol 
NH2 C9H4 CH(OH)(C.H4NMe3)2 Tetra methyl 
pararosaniline Obtained by oxidising the acetyl 
derivative of tetra methyl tri^ amido tn 
phenyl methane with PbO^, and boiling the re- 
sulting acetyl derivative with HCl (0 Fischer a 
G KSmer, B 16, 2904) Small crystals (from 
ether) 

Penta-methyl tri amido tn phenyl carbinol 


methyl violet, Ac 0, and NaOAc (0 Fischer a. 
G Earner, B 16, 2905) 

Hexa-methyl tn amido -tn phenyl carbinol 
C-jHaiNj0 1 e (NMe^ C6H4)3COH Crystal vwleU 
Hexa methyl para rosamUne [195°] 

Formation — 1 Together with its methylo 
iodide, bj heating methyl violet with Mel and 
, MeOH at 120° (Hofmann, B 6,363) —2 Bvthe 
action of dimethylaniline on tetra methjl-di- 
amido benzophenone in presence of dehydrating 
agents (Kern a Caro) In this reaction tetra 
methyl di amido thio benzophenone may aiso 
be used — 3 By the action of C0C1„ of ClCOEt, 
or of CICO CCI5, m presence of ZnCI on di 
methylaniline — 4 By condensation of tetra- 
methjl di amido-di phenyl carbinol with di- 
meth^laniline and oxidation of the resulting 
leuco base — 6 B} gradually adding tetra chloro- 
quinone (1 pt ) to dimethylaniline (2 pts ), and 
heating the product to 65° (Meister, Lucius, a. 
Pruning, jB 13, 212, 2100, ichelhaus, B 16, 
2005) Perhaps the substance formed in this 
case 18 whollj or partially the penta methyl 
compound — 6 By the action of COCI2 or of 
' ClC02Et on dimethylaniline m presence of AlCl, 
1 (Hofmann, B 18, 767 , Wichelhaus, B 19, 109) 

I Properties — Daik reddish violet monoclinia 
tables Needles containing benzene (from benz- 
' ene) Insol water, sol ether, acetone, and ligroin, 
I si sol alcohol, V e sol chloroform and benzene, 
t Boiling HClAq splits it up into dimethylaniUne 


C 4H29NJO %e (NMe2C,H4)2C(OH) CjH^NHMe and tetra methyl di amido benzophenone Aque- 
Methyl violet [130°] Prepared by oxidising • ous ammonium sulphide reduces it to hexa- 
dimethylaniline with SnOl^jWith ICl, with HgOl^ 1 methyl tn amido tn phenyl methane 
and KC10„ with KClOj and CUSO4, or with NaCl | Salts — Chloride CjjHjoNjCl i e 

Hexagonal crystal*, 

With greenish brown lustre (Wada, B 18, 768. 
aniline with CaH^SOaOl at 100° (Hassenoamp, B Sol alcohol Forms a vuolet solution in water, 
12, 12761, and, together with formic aldehyde, which on adding HCl becomes first blue, then 
by shaKing hexa methyl tn amido tn phenyl green, and finally yellow NaOH gives a violet 
carbinol with MnO, and dilute H,S04 (E a 0 pp Cone HJSO4 forms a yellow solution. 


andCu(N03) (Lauth, B3p Chim app 1861,345, 
Poirrier a Chappat, Bl [2] 6, 602 , Hofmann, I 
B 6, 357) Formed also by heating dimethyl I 
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ebanged on dilntion through green and blue 
to violet Dyes silk, wool, and mordanted 
Cotton bluish- violet — C25HJ0N3CI 8aq crystals, 
with bronze lustre — (C25H3oN5Cl)23PtOl4 brick- 
red crystalline pp , decomposed by water 
— CjsHjjNjOBya green crystals At 100® it 
gives off Mel, becoming the iodide of penta- 
methyl-tn amido tri phenyl-carbinol — Picrate 
C25H^N82CeH2(N0j30H yellowish green 
pnsms, with coppery lustre 

Methylo-iodide C*.H3, NjIjMel From 
pararosaniline, Mel, and MeOH at 115® (Hof 
mann, B 6, 365) 


TETEA - METHYL - DIAMIDO - DIPHENYL - 
CDMYL-METHANE C,3H32N2 te 
(NMe2 06H4)2CH CgH^OaH, Prepared by heating 
cuminio aldehyde with dimethylamline and 
ZnCl2 to 120° , the yield is about 80 p c On 
oxidation it gives a dye stuff closely resembling 
malachite green 

Salts — white crystalline powder 
— B"(CeH2(N02)30H)2 green crystals, [156°], 
explodes at 220° — B'^HjClaPtCl^ yellow crystals 
Methylo iodide B"Me2l2 white needles 
[220°] SI sol cold, V sol hot, water (Zeigler, 
B 13,786) 

DI - METHYL - AMIDO - PHENYLENE - DI - 
PHENYL-DIKETONE NMe2 C«H,(CO 

[55°] From dimethylamline and BzCl at 180° 
Crystals, v sol alcohol and ether 

Hexa - methyl - tn - amido - phenylene • di> 
phenyl-diketone le 

NMe2.C3H3(CO NMe2)2 [122°] From boil- 
ing di methyl aniline and COClj (Michler, B 9, 
716 , Michler a Dupertuis, B 9, 1899) Mono- 
dime crystals , a 6 c = 587 1 714 , /3 = 125° 18' 
METHYL - AMIDO - PHENYL - ETHANE 
Nitroso derivative [4 l]Et C3H4 NMe NO 
[162°] Formed from di methyl amido phenyl 
ethane, HCl, and NaNOj (Heumann a Wiermk, 
^ 20, 2423) Needles, insol water, si sol ether 
and cold alcohol Zinc and HOAc reduce it to 
ethylphenyl-methyl hydrazine, the acetyl deriva 
tive of which melts at 68° 


Di-methyl-amido-phenyl-ethane 

[4 l]Et C3H4 NMOj [89°] Formed, together 
with hexa methyl tn amido tri phenyl methane, 
by heatmg glycol (1 mol ) with dimethylamline 
(2 mols) and ZnClj at 100°-120° (H a W) 
Needles or prisms (from alcohol), v sol ether, 
warm alcohol, and benzene, insol water Its 
salts are dehquescent, and its platinochlonde is 
unstable Oxidising agents colour it blue 

Methylo-iodide EtO^H^NMeal From 
V amido phenyl ethane and Mel (Hofmann, B 
7, 627) 

Tetra-methyl-di-amido-di-phenyl-ethane 

C,3H24N2 I e NMe2 C^H^ CH2 CHj CeH^ NMoj 
[60°] (over 300°) Prepared by heating ethylene 
bromide with dimethylamline at 100° (Schoop, 
13, 2196) Slender needles, sol ether, 
hgroin, hot wood spirit, and alcohol, insol 
water With FeClj it gives a green colouration, 
^d finally quinone But it does not yield a 
dye on oxidation ~~B"H2l3 Sol water and 
alcohol — Oxalate B"2H2C204 — Picrate 
^"C3H2(N02),0H yellow pp , sol hot alcohol 
Methylo iodide 0,8;^4N2MeI From di- 
itmido-di-phenyl-ethane, Mel, and a little KOH 
at 160°-180° (Heumann a Wiemik, B 20, 909) 


Tetra-methyl-di-amido-tri-phenyi-dthane 

CsHj CMe(C3H4 NMe2)i This is the chief pro 
duct of the action of acetophenone on dimethyl 
aniline in presence of ZnClj (Doebner a Petschoff , 
A 242, 339) Yellow oil, v sol ether, benzene, 
petroleum ether, and hot alcohol It boils above 
360° with partial decomposition It is not vola 
tile with steam 

Hexa-methyl-tri-amido-tri-phenyl-ethane 

NMej O3H4 CH2 CH(C8H4 NMe^), [125°] Formed 
by heating CHjCl CHCL with dimethylamline 
and ZnCla at 110°-120° (Heumann a Wiermk, 
B 20, 2424) White needles, insol ^\ater, v si 
sol cold, si sol hot, alcohol, v sol ether With 
PbOj and HOAo it gives a greenish blue colour 
Goto met''yl-tetra amido-tetra-phenyl ethane 
C34H42N4 i e (NMe^ C3H4)2CH 
[90°] (300°) Formed by heating acetylene 

tetra bromide with dimethylamline at 100° 
(Schoop, B 18, 2199) Prisms, sol alcohol, 
ether, and benzene, insol water WithFeCl, or 
CrOj it produces quinone — B"'2H4ptCl^ yellow 
amorphous pp— -Picrate B"C3H2(NOj),OH 
yellow plates, sol hot water 

Deca - methyl - penta amido - penta - phenyl - 
ethane C2H(C3H4 NMe^)^ [181°] Formed by 
heatmg a mixture of dimethylamlint (50 g ), 
chloral hydrate (20 g ), and ZnCl (10 g ) at 
100°, the yield being 10 g (0 Fischer, B 11, 
951, A 200, 120, Boessneck, B 18, 1516) 
Colourless needles (containing aq) (from alcohol), 
V sol chloroform Sol benzene, v si sol 
alcohol and ether On oxidation it gives a green 
ish blue dyestuff 

DI-METHYL -a- AMIDO- o#a DI- PHENYL 
ETHYL ALCOHOL NMe CHPh CHFh OH 
[110°] From NH^ CHPh CHPh OH. Mel, and 
EtOH (Goldschmidt a Polonowska, B 20, 494) 
White needles — B'sH^PtCl^^aq 

DI METHYL AMIDO PHENYL ETHYL DI 
THIO CAEBONATE EtO CS SC«H4NMe2 [6 4°J 
Formed from di methyl p phenylene diamine by 
diazotismg and heating the product with aqueous 
potassium xanthate at 70° (Leuckhart, J jir [2] 
41, 206) Light yellow crystals, insol water, 
sol ordinary menstrua With alcoholic potash 
It gives S(C3H4 NMo 2)2 

TETEA -METHYL DI AMIDO-DI PHENYL 
FUEFUEYL METHANE C4H3O CH(C,H NMe 
[83°] Prepared by the action of furfuraldehyde 
on dimethylamlme (0 Fischer, B 11, 950) 
DI-METHYL-AMIDO PHENYL GLYOXYLIC 
ACID C,oH„NO,t e NMe^ C,H4 CO CO H [1B7°] 
Obtained by saponifying its ethyl ether which is 
produced by adding Cl CO COaEt to dimothyl- 
amline at 100° (Michael a Hanhardt, B 10, 
2081) Small plates or needles Sol watei and 
alcohol NaA' (dried at 150°) Small needlea 
— ^BaA'2 (dried at 160°) Plates 

Ethyl ether EtA' [96 °] Yellow plates 
(from alcohol) Cannot be distilled 

TETEA METHYL DI-AMIDO DI PHENYL- 
HEPTANE (NMe, 03H4)3CH C3H,, [69 5°]. 

(276° at 16 mm ) Formed from dimethyl- 
aniline, heptoio aldehyde (cenanthol) and ZnCl, 
(Erafft, B 19, 2987) Crystalline solid, not 
readily oxidised — B"H^tCl3 yellow crystalline 
pp , ¥ si sol water ana ether alcohol 
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SI KETHTS-AinSO-SHESTL-IlflBO. 
QSIHOLnrs XZTSAHTSSIBZ THIOSSI.- 
PHOmO ACIB 

C,H^^ ^ C.H,(NMej) S SO,H Formed 

by oxidising a mixture ot quinoline tetrahydride i 
(1 mol ) with di methyl p phenylene diamine i 
thio sulphonic acid (1 mol ) by KjCrjO, (Lell ' 
mann a Boye, B 23, 1374) bmall lustrous 
green needles, si sol ^\ater Changes after some 
time to a brown powder Zinc dust and IICI , 
reduce it, and the prcriuct yields a blue dye on 
oxidation j 

DI METHYL AMIDO PHENYL HEXYL KE I 
TONE C^HjNOic NMe CO C,H„ [49°] 
(190° at 20 mm ) Formed, together vsith the i 
leuco base , by adding heptoyl chloride ! 

to a mixture of ZnCl, and dimethylaniline j 
(Krafft, B 19, 2987 , Auger, Bl [2] 47, 44) 
Colourless needles (ji\e8 with cone HNO, a 
nitro compound C,H,j CO C„H,(NOJ(NMe 2 ) 
[6a°] 

Oxiin NMe„ C(NOH) C,H,^ [99°]. 

Colourless leaticts 

DI METHYL DI AMIDO DI PHENYL KE- 
TONE V Di MFTHYL di AMIDO BENZOPHrN(*NF 
DI METHYL AMIDO PHENYL MERCAP 

TAN^Me.C,H^SH [28°] (2G0°) Obtained 

by reducing tetra methvl di amido di phenyl 
sulphide with tin and HCl (Merz a Wcith, B 
10, 157o , Leuckart, J pr [2] 41, 207) Oil 
Dissolves in IsaOHAq Re oxidised by air to 
(NMe.CgHJS [118°] — Pb(SC,H,„N). plates 
Di methyl di amido phenyl mercaptan 
C,H, N.S ic C«H,(NMe )(hH.)(SH) [i 1 2] 
Foimed by reducing methylene red (Jacobsen, 
B 21, 3104, Bernthsen, A 251, 1) Gives a 

.liaro sulphide C,H,(NMe )<g^N [78®] 

1 cCl, gives a blue colouration ith AcCl in 
benzene it gives the hjdiochloiide of ethenyl- 
ainido dimetliylainido phenyl mercaptan 

NMe, C,H.<g^CMe — Zn(C,H„N.S),. 

OI-UETOTL AHIDO ■ DI PHENYL KE. ^ 
THANE NMe-, CgH, CH-, C^Hj This is perhaps 
the base, boiling at 335°, produced by heating 
di methyl aniline beiizylo chlornie in a sealed 
tube at 230° (Michler. J5 10, 2079) 

Di methyl di amido-di phenyl methane 
NMe, C«H, CHj C„H, NH, [93°] Foinudbvboil 
ing p nitro di methyl amido di phenyl carbinol 
with zinc dust and HCl (Albrecht, B 21, 3296) 
Colourless needles, coloured bluish violet by PbO, 
or by tetra chloro quinone 

Tetra methyBdi p amido di phenyl methane 
C„H 5 N-.tc CH,(C^,NMe,), [91°] 

Forvuition —1 By heating methylene 
iodide, CHCl, or CC1< with dimetlnlanilino 
(Hanhnrt, B 12, 680, Doebner, B 12, 810, 
cf Hanniman, B 10, 1236) —2 By heat 
ing methylal CH 2 (OMo )2 (1 mol ) with di- 
methylaniline (2 mols ) in presence of ZnC^ to 
120° (0 Fischer, B 12, 1689, A 206, 117), or 
by acting on a mixture of methylal and dimethyl 
aniline with oono HClAq (Trbger, J pr [2] 36, 
237) — 8 One of the products of the action of 
acetophenone or of di ethyl ketone on dimethyl- 
aniline in presence of ZnCl, (Doebner a Pet- 
•ehoff, A 242, 838) ->4 By heating dimethyl- 


aniline with CCl, SO,Cl at 100° (Michler a Moro, 

B 12 , 1170) — 6 One of the products of the 
action of (a) naphthylamine sulphonio chloride 
on dimethylaniline (Michler a Salath^, B 12, 
1789) —6 From CjCl,, dimethylaniline and 
ZnClj (Heumann a Wiemik, B 20, 2426) —7 
One of the products of the action of zinc and 
HCl on a mixture of dimethylaniline and CS, 
(Wiermk, B 21, 3204 , cf Truger, J pr [2] 
36, 241) — 8 By distilling tetra methyl di amido 
benzophenone (1 pt ) with zinc dust (10 pts ) 
(Nathansohn a Muller, B 22, 1882) —9 A pro 
dt^ct of the action of Ac O on dimethylaniline 
(Rexerdm a De la Harpe, B 22, 1006) — 10 The 
chief product of the action of methyl hex\l 
ketoneon dimethylaniline (Doebner a Petschoff, 

I A 242, 312) — 11 By distilling tetra methyl- 
di amido thio benzophenone with zinc dust 
(Baither, B 20, 1737) 

Piopirtics — Four sided tables or glistening 
leaflets (from alcohol) In sol water, si sol 
cold, m sol hot, alcohol, v sol benzene, ether, 
and CS Not volatile with steam On oxida 
tion with HO\c and MnO, it gives a fugitive 
blue colour When boiled with MnO and 
H SO 4 It yields quinone Its alcoholic solution 
18 turned blue by boiling with tetra chloio- 
quinone It niav be oxidised to tetra methyl di- 
amido benzophenone (N a M ) Cone HNO, m 
HO Ac forms a tetra-nitro derivative which de 
composes at 218° With tri nitro benzene it 
forms a compound C, H >N C,H,(NO ), [114°j, 
and with VI di nitro benzene a compound 
j (C, H^N ) C.H^INO^), [74°] (Van Romburgh, 
It T G 1, 226) 

Salts — B"HX, sparingly soluble tables 
B' H PtCl„ yellow precipitate — Picrate 
B"-.C,H(NO),OH [178°], 

Methylo iodide B"Me.Ij. [211°] Yellow 
plates, V sol hot watt r and alcohol, insol ether 
(D n P ) 

Tetra - methyl - cro • jnp • tri - amido • di- 
phenyl methane (NMcj C.H^l.CH NH„ [135°j 
Obtained bv reducing the iimde of tetra methyl- 
di amido beiizoplienoiie (auiamine) with sodium 
amalgam (Grajbe, B 20, 3205) Coloiiiks^ 
erv stals , v si sol water, m sol alcohol 
Gives an intense blue colouration with HO\c 

Methyl exo amido tn phenyl methane 
C.,oH„N %e (C,H,),CNHMe [73°J Obtained 
bv passing methylaniine into a hot solution of 
PhjCBr m benzene (Hemilian a Silberstein, B 
17, 745) Prisms (from ligroin) Insol water, 
V sol alcohol — B 2 HJPtCls 6 aq — B'jl Ppd as 
lustrous blue black needles by adding iodine to 
its solution in CS 

Di methyl-co'o amido tn phenyl-methane 

C-,BL,N %c (C,H 3 ),C\Me, [97°] From ero- 

bromo tn phenyl methane and KHMe, in benz- 
ene (H a S) Insol water, y, sol alcohol — 
BkH^tCl« 

In-methyl amido tn-pheny 1-methane CjiH^iK 
M (C.HJ,CH C^H^NMe, [132°] 

Formation — 1 By heating di phenyl car 
binol wit)i di methyl aniline and PjO, at 150° 
(O Fischer, B 11, 951 12, 1690 , A 206, 114) 
2 By heating benzophenone chloride PhjCClj 
with dunethylaniline and ZnCl, (F. , cf Pauly, 
A. 187, 209) 

Frej^atum — Benzophenone (10 g), dl- 
methyianiline (13 g ), and zino ohlonde (10 g ) 
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are heated in sealed tubes lor ten hoars to 190^ product of the condensation of o nuro bensoio 
After driving over excess of dimethylaniline and aldehyde with dimethylanihne (Fischer a 
benzophenone the residue is extracted with Schmidt, B 16, 683, 17, 1891) Colourless 
ether, and after distilling this off the base is re- crystals (containing Gives a reddish 

crystallised from alcohol (Boebner a Petschow, brown dye stuff on oxidation 
A 242, 842) Acetyl derivative 0„H„(NMe2)^(NHAo). 

Properties — Colourless needles, si sol al- [186°] Glistening crystals Gives on oxida» 
cohol, V sol ether and benzene Does not give tion (NMe, C^HJ^ C(OH] 0^. NHAo 
a colourmg matter on oxidation Is a weak Tetra-methyl-tri-amido-tri phenyl-methane 
base, and does not combine with HOAo CjsHo^N, i e (NMe, C^H^jCH CjH^ NH [65®] 

Salts — B'HCl — B'^HjPtCli needles , al Prepared by dissolving tetra methyl di 2^ amido 
sol hot water di phenyl carbmol (20 pts ) in HClAq (12 pts of 

Methylo - iodide CjjHjjNMel [18§®] S G 1 18) and water (lOQ-pts ), heating to 100®, 
Large white plates and addmg aniline hydrochloride (10 pts ) 

Tetra-methyl-di-amido-tri-phenyl methane (Nathansohn a Muller, B 22, 1886) Small 
♦ e (NMe^-C^HJ^CH C^Hj Letico base needles (from warm alcohol) , v sol alcohol, 
of malachite green [102®] and [94®] ether, and ^benzene , insol water According to 

Formation — 1 By heating a mixture of ‘ analogy it should be identical with the prece 
benzoic aldehyde (10 pts ) and dimethylanihne ' ding body With Mel it gives CH(CeH4 NMe,I), 
(23 pts ) with ZnClj The yield is 90 p o (0 | [172°] 

Fischer, B 10, 799, 1624, 11, 950, 2274, 12, j Salts — B^HjCl^ yellowish green crystal- 
1685 , A 206, 122) — 2 From benzylidene , line pp , got by adding HCl to an ethereal solu 
chloride, dimethylanihne, and ZnCL, --3 By ; tion of the base V sol hot alcohol, si sol 
heating di-amido tri phenyl methane with Mel ! ether, insol benzene — B"H2PtClj light yellow 
and MeOH at 130° (F ) — 4 By heating its flocculent pp , v si sol water and alcohol — 
carboxylic acid (di methyl • anihne phthalin) Picrate B"0,H2(N02)30H light green tioo- 
(NMoa CaH4)2CH C„H4 COjjH with barium hy- culent pp , v sol hot alcohol, insol benzene 
droxide — 6 From tetra - methyl di amido tn- and ether 
phenyl-carbmol (malachite green) by reduction Benzoyl derivative 
with zinc-dust and HCl (Doebner, B 11, 1239 , (NMe^ C^^HJjCH CgH^ NHBz [128®] Small, 
A 217, 266) —6 A by-product m the action of slender blue plates (from warm alcohol) , v sol 
phthalyl chloride and in that of benzoyl chloride hot alcohol and benzene, si sol ether, insol 
on dimethylanihne — 7 By heatmg phenyl- water 

glyoxyhc acid with dimethylanihne and ZnOl^ Tetra- methyl tri amido tn phenyl 
(Peter, B 18, 539) — 8 A by product in the methane ([4 1] NMU2.C4H4) CH NH [1 3] 
action of ZnCla on a mixture of dimethylanihne [130®] Prepared by reducing m nitro tetra 
and acetophenone (Doebner a. Petschoff, A 242, methyl-di amido tn phenyl carbmol (E a 0 
333) Fischer, B 12, 803) Colourless prisms or 

Preparation — A mixture of benzoic aldehyde needles Gives a green dye on oxidation 
(40 g ), dimethylanihne (100 g ), and 93 p 0 Tetra-methyl tn p amido tn phenyl methane 
alcohol (40 g ) IS heated on a water bath, and e ([4 1] NMe, C.H,) CH C.H^ NH fl 4] 

POClj (66 g ) added slowly The product is ex [162®] Prepared by reducing the h>diochlonde 
tracted with water, the filtrate ppd by soda and ^ of p nitro tetra methyl di-p amido tii phenjl 
thepp recrystallised from alcohol (Nencki, If 9, , methane with zinc dust (Fischer, B 14, 2’)27) 
1148) Colourless plates, si sol alcohol Gnesonoxi 

Properties — Crystallises from benzene m dation tetra methyl pararosanihne, a reddish 
{apparently tnclinic) needles, melting at 102®, j violet dye 

and from alcohol in tnclinio leaflets, melting at I Acetyl deiivative [108®] Ne«dles 
94® (E a O Fischer, B 12, 796) Insol water, 1 Yields on oxidation the corresponding carbmol, 
V sol ether and benzene, si sol petroleum In 1 a splendid green dye (Fischer a German, B lb, 
small quantities it can be distilled Its salts are 1 708) 

oxidised by MnO^ or PbOj to malachite green ' Penta methyl tn p amido tri phenyl meth- 
Nitnc acid forms a hexa nitro derivative [200®] jane Cj^H^sN, le (NMo C^H4)^CH C^H^ NMeH 
When distilled with zinc dust it is reduced to , [116®] Obtained by heatmg penta methyl para 
aniline, dimethylaniline, and p amido di-phenyl- rosaniline with alcoholic ammonium sulphide at 
methane (Manns, C 0 1888, 1363) 100® (Hofmann, B 6, 360 , E a 0 Fischer, B 

Salts —B^jj^Cl^ colourless hygroscopic 12, 799 , Fischer a KOrner, B 16,2906) Large 
needles, v sol water Gives off HCl at 100®, colourless needles (from alcohol) SI sol hot 
becommg B"HC1 — B^H^PtCl, white pp , soon water, v sol alcohol and ether - B^'^H^PtClj 
becoming yellowish green — The aurochloride Acetyl derivative [143®] 

IB a golden-yellow flocculent pp — Picrate Heza-methyl -tri- amido -tn phenyl methane 

B"2CaH2(N02)a0H [220®] Aggregations of OjsHjiN, i e HC(OaH4 NMe2)t Hexa methyU 

needles, m sol water paraleuccmiline [178®] 

Di-methylo-di’iodide [218®- Formation — 1 By treating chloral with di- 

222°] (F ) , [231°] (Doebner, B 13, 2228) methylanihue and ZnCl2 (E a 0 Fischer, B 11, 
Plates, tables, or leaflets , v sol wsfter De- 2097) The base so prepared melted, however, 
composed on fusion into Mel and the base at 260® —2 From orthoformic ether (1 pt ) and 

Tetra-methyl -ppo tn- amido -tri -phenyl- di methylanilme (3^ pts) at 100® (Fischer a 
methane ([4 l]NMe2 OaHJjOH OaHaNBf, [1 2] Knorr, B 17, 98) —3 By condensation of p di 

e 86°] o-Amido-leuco-malachite green Formed methyl-amido benzaldehyde with di methyl ani- 
r reducing, by means of zmo-dust and HCl, the line m presence of dry HOI gas or ZnOlj, (Boess- 
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nock, JB 19, 866 ) — 4 Prom glycol, dimethyl- 
aniline, and ZnC4 ft* 100®-!^® (Heumann a 
Wiemik, P 20, 2421) Needles or prisms When 
oxidised with MnO, and BLSO 4 it gives formic 
aldehyde and methyl violet (Fischer) 

Trt methylo-tri xodxde ts. 

OH(CsH< NMe,I), [185®] Prom tetra- and 
hexa methyl - tri -j) - amido - tn - phenyl methane. 
Mol, and MeOH at 100® (Hofmann a Girard, B 
2, 448 , Fischer, B 12, 2344' Yellow needles 
(containing aq), decomposes and becomes dark 
blue on fusion Gives (OjgH 4 ,N,Cl,)^PtCl 4 2 aq 
Hexa methyl opj> (?)-tri- amido -tn paenyl- 
methane Trt methylo odtde 
CH(C^H 4 NMe,I), [172°] Ootamed be heating 
the corresponding tetra methyl tn ami’c tn 
phenyl methane with Mel (Nathansohn a Muller, 
B 22 , 1S87) Small brown needles (from warm 
alcohol) , v sol alcohol and hot water, almost 
insol ether and benzene 

Hexa - methyl mpp tn - amido - tri-phenyl- 
methane Tn methylo irt-todide 
[3 l]NMc,I C,H 4 CH(C.H 4 NMe,I[l 4])^ Formed 
by heating the base or the correspond- 

ing CH( 0 *fl 4 NH. ), with Mel and MeOH at 120® 
(Fischer, B 12, 802 , 13, 673) Crystallises with 
diihculty, and is ^ e sol water Gives rise to 
3PtCl42CH(C4H4NMe,Cl), 

Beferencei — Chloro-, Chloro nitro-, and 
N1TR0-, Methyl XMroo phenyl methanes 

TETRA ICETHYL D1 AMIDO TRI PHENYL- 
METHANE CARBOXYLIC ACID 
(NMe^ C 4 H 4 )^CH C 4 H 4 COjH ZH methyl aniline 
jphthalin ^200°] Obtained by treating di 
methyl amido phthalide with zinc-dust and HCI 
(Fi^^cher, A 206, 101) Formed also by treating 
p aldehydo benzoic acid with dimethylanihne 
and ZnCl, (Ldw, 4 231, 867) Plates (from al 
cohol), V sol ether si sol ligrom, m sol 
alcohol Cone forms a bluish violet 

solution Its zinc salt melts at 147® (L ) 
— Platinochloride C^^H^N^OjK-PtCl^ — 
P I c i a t e C^ 4 H.j 4 N O 3 C 4 H (N 03 ),OH 

TETRA METHYL DI AMIDO TRI PHENYL 
METHANE CARBOXYLIC ALDEHYDE 


methyl-p-phenylene diamine with oxalic other, 
and separated by solution in alcohol from the 
accompanying tetra methyl di amido-di phenyl 
oxamide (Sendtner, B 12 , 530) The ether is 
then sapomfied by aloohohc KOH. Needles 
(from water) or plates (from alcohol) 

Ethyl ether EtA' [117®] Yellow plates 
or needles, v sol warm alcohol 

DI- METBTYL. AMIDO - PHENYL-OXAMIDE 
0,4H„N,0, is NMe,C.H 4 NHCOCONH, 
[259*^ Formed by treatmg di-methyl amido- 
phenyl-oxamic ether with alcoholic NH, (Sendt 
ner, B 12, 532) Nodules (from alcohol) — 
B'jHjS 04 crystals 

Tetra-methyl-di amido-di phenyl oxamide 
NMe^ O 4 H 4 NH CO CO NH C 4 H 4 NMe^ Formed 
as described under di methyl amido phenyl 
oxamic acid (Sendtner) Small yellow needles, 
insol water, si sol boiling alcohol Does not 
melt at 270® Diacid base, forming salts soluble 
m water 

TETRA-METHYL-DI - AMIDO-DI - PHENYL 
OXIDE CuH^NjO (NMe, C 4 H 4)-0 [119®] 

Formed by boiling the correspondmg solphide 
(* thiodimethylamhne ’) with an ammoniacal 
alcoholic solution of ^NO, (Holzmann, B 21, 
2056) Stellate groups of colourless needles, 
msol water, si sol cold alcohol, ether, and benz- 
ene Readily soluble m acids Gone HOlAq 
at 200° gives MeCl and aniline — B'li 2 PtCl 4 
minute bright yellow plates, si sol hot alcohol ~ 
Pier ate B" 2 C,H 3 (N 03 ), 0 H [150®] SmaU 

yellow needles, ^ sol oold alcohol and benz- 
ene 

Tetra methyl di amido di phenyl -di -oxide 

(NMe C 4 H 4 ) Di oxy di methyl anxlxne 

[91®] Obtained by adding (4 mols of) silver 
nitrate to an alcoholic solution of tetra methyl 
di amido di phenyl di-sulphide (NMe 2 .C 4 H 4 ) 3 S, 
(1 mol ) treated with cone NH, It is also 
formed by the action of Fe^Cl^ upon the oonc 
HCI solution of the same base Thin silky 
needles, or plates V e sol alcohol, ether, and 
benzene, sol hot water It dissolves m aoidz, 
1 but its salts are not crvstalline (Merz a Weith, 


C,,a^^,Oxe (NMe^ C^HJjCH C.H 4 CHO From 
terephthalio aldehvde, dimethylanihne, alcohol, 
and ZuCl^ (L5w, A 2U, 381) Needles (from , 
chloroform) SI sol alcohol, m sol benzene, v j 
sol eliloroform Its phenylhydrazido melts at 
22 D — B"H3PtCL 

DI METHYL AMIDO PHENYL (a) -NAPH- 
THYL 8 DLPHONE O.^H, NSO. tu? 

NMe^ C 4 H 4 SOyCijHj Formed, together with 
tetra methyl di amiao di phenyl methane, by 
heating diraethylaniline (2 mols ) with the chlor 
ide of naphthalene (a) sulphonic acid (Michler 
a Salath 6 , B 12, 1789) Crystals, v sol alco- 
hol and ether Cone HClAq at 180® splits it 
up into naphthalene, H^ 04 , aniline, and MeCI j 
Zino and H 2 SO 4 give dimethylanihne and 
naphthyl mercaptan Fuming HNO, gives tetra 
mtro methvl aniUne and nitro naphthalene sul 
phonic acid 

Di-mathyl-amido-phanyl ( 6 )-naphthyl snl- 
phone Resembles the preceding body m its 
mode of preparation, properties, and decompo 
iitions (M a. S ) 

DI-METHYL p-AMIDO - PHENYL • OXAMIO 
ACID 0, Ja„NA * • NM^.C 4 H. NH CO CO,H, 
1192®], ^e ethyl eth<iT iM mnoMa by boiling di- 
VOL. ni 


B 19,1573) 

TETRA METHYL DI-AMIDO DI PHENYL- 
OXINDOLE C34H,4N,0 x e 
C.H,— C(0,H4NMe,), 

11 , Di methyl aniUne^ 

NH — CO 

xsatin [234®] Formed by beating isatin with 
dimethylanihne and ZnCl, (Baoyer a Lazarus, 
B 18, 2642) Glistening colourless prisms SI 
sol ether, alcohol, and ligroin, inaol water 
Dissolves m acids On oxidation it gives a 
splendid bluish green dye stuff 

DI METHYL AMIDO TRI PHENYL- PHOS- 
PHINE C*H,oNP xe, NMe. C.H 4 P( 04 H 4 ), 
[152®] Formed by the action of sodium on e 
mixture of chloro benzene and NMe 2 .C 4 H 4 PCl« 
(Schenk a Miohaelis, B 21, 1502) Colourless 
crystals, v e sol benzene, d sol alcohol and 
ether Weak base, being almost entirely ppd 
by wate. from its solution m HClAq 

Hexa methyl tri-amido tri phenyl-phosphine 
(NMoj 04 H 4 )^ [273®] Formed by heating di- 

methylanilme with POI 4 m a sealed tube (Ham- 
maun, B 9, 846) Pormad also as a by product, 
m the action of POl, on dimethylanihne m 
presence of AlCl, (S a M.) Colourless needles. 

T 
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which turn blue on exposure to air V e sol 
chlorofonui v sol dilute HClAq, m sol hot 
alcohol 

DI.MSTHTL-AMIBO. PHENYL PHOS- 
PHINOXTS ACID v Di methtl ahido benzene 
raospHiNio Acm 

TETEA-METHYL-DI-AMIDO-DI -PHENYL- 
PHTHALIDE 

(NMe,0;aj,C<°^*>00 DimethyUmihne- 

phthaleXn [191°] Prepared by heating dimethyl- 
anihne with ZnCl, and pb&alyl chloride or 
phthalic anhydride (0 Fischer, B 9, 1758 , 10, 
952 , 12, 1691 , A 206, 92) Colourless pointed 
crystals, insol water, v sol benzene, v si sol 
ligroin Beduced by zinc dust and HOAc to 
tetra methyl di amido tn phenyl methane car- 
boxylic acid (dimethylanihne phthahn) Potash- 
fusion gives dimethylaniline, HOBz, and 
phthaho acid HNO, gives a hexa-mtro- deri- 
vative which decomposes at 230° 

Salts— B"H01 small needles, m sol water 
— B"H2Cl2 hygroscopic crystalline mass, got 
by passing HOI into the ethereal solution Gives 
off HCl (1 mol ) at 100° — B^^ByPtOl, crystal 
hne pp — B"H2PtOl4aq prisms — Pi orate 
B"2C«H,(NOJ,OH 

Methylo -iodide [c 185°] 

Phthal green This substance, 

isomeno with the preceding, is also formed in 
the action of phthalyl chloride on di methyl- 
aniline in presence of ZnOl^ (Fischer) Its 
hydrochloride, B"H01, forms greenish yellow 
needles, m sol water Its zinc double salt crys- 
tallises in brass yellow needles which form a 
green solution in water Zmc and HOI reduce 
it to a leuoo- base 024H24N-0 which crystallises 
in small pnsms [286°], and is easily re-oudised 
to phthal green 


TETBA METHYL- DI-AMIDOPHENYL-DI- 
PHENYLENE-OXIDE-CABBINYL CHLOEIDE 

C4H4 0^c*H*NM^Cl^^ Tetra methyl-rosam- 

ine Formed from benzotnchlonde and di- 
methyl-m amidophenol at 60°-60° (Heumann 
a Bey, B 22, 3002) Dark red flocculent pp , 
strongly fluorescent in acid or neutral solution 
H2SO4 dissolves it givmg an orange yellow colour, 
becoming dark-red on addition of water Silk 
and wool are dyed m feebly acid bath rose to 
bluish red 

Salts — ^B'HOl dark red needles with steel- 
blue reflex, v sol water and EtOH fortmngsolu 
tions with a splendid blue red colour, and yellow 
fluorescence — (C»,HL3N,OCl)2PtCl4 dark -red pp 
DI - METHYL - i£lD0 - PHENYL- PBOPANE 
C„H„N le NMe3 04H4CH,0Ha.CH, Ih 
methyl amido jproj^l benzene p30°) From 
p bromo-di meth^^-anihne, propyl bronude, and 
•odium (Claus a Howitz, B 17, 1327) Oil 
Methylo-iodide NMe,1 0,H4 Pr [168°] 
Tetra -methyl - di- amido - di - phenyl -propane 
(NMe2.C8H4)2CMej. [88°] From acetone (1 mol ), 
dimethylaniline (2 mols ), and ZnCl, (Doebner, 
B 12, 813) Long needles 

DI-METHYL - AMIDO - PHENYL -QDINON- 


IMIDB 0,4H,4Na0 ie 

CJH4NMe, 

BhenoUbku, Formed by adding quinone ohlor- 


l4<(? 


imide to a solution of di methj^ aniline in con- 
centrated aqueous oxalic acid (Fogh, B 21, 889}. 
Formed also by tiie action of NaOH on di 
methyl phenylene green (MShlau, B 18, 2914) 
Black crystals (containing ^ aq ) Yields, when 
treated with hot dilute HOlAq, quinone and di- 
methyl phenylene p diamine May be reduced 
to a leuoo- base 

Sulphontc acid 
yO ' 

SO3H CaH,^ I Formed by passing 

O.H^NMe^*'* 

chlorine into amido phenol sulphonic acid sus- 
pended in water, and then adding di methyl- 
aniline (F ) Slender needles, v si sol hot 
alcohol, inpol cold water and ether Its alka 
line solutions are blue Cone HjSO^ forms a 
cherry red solution 

TETBA-METHYL DI-AMIDO DI PHENYL 
SULPHIDE (NMe2.C4H4)jS Thiodiinethylant 
I line [126°] Formed by heating dimethyl 
j aniline with persulphocyanic acid or SCl^ (Tur 
sini, B 17, 584 , Holzmann, B 20, 1640 , 21 
2056 , Michaelis a Godchaux, B 23, 554) 
Light-yellow needles, si sol alcohol and benzene 

ReactKytis — 1 Silver nitrate converts it into 
(NMoj CaHJjO — 2 On heating with reduced 
copper (10 pts ) at 300° it yields NPhMe 

Salts —B'^H^Clj [176°] White mass be- 
coming coloured in the air, extremely sol water 
— B'^H^PfClg 2aq — B'^H^FeCy, 6aq white 
powder, m sol water — B"03H2(N02),0H 
[142°] Yellow needles (from hot alcohol) — 
B"2CA(N02),OH Amorphous [146°] — 
B'HNCS [168°] , pearly plates 

Tetra-methyl-di-amido di-phenyl di-sulphide 
(NMe2C,H4)2S2 Bi sulphido- or di thw di 
methyl aniline [118°] Formed by adding 
S2CI2, diluted with petroleum ether, to a dilute 
solution of dimethylamline in the same solvent 
(Merz a Weith, B 19, 1570) Formed also by 
heating di methyl p amido phenyl ethyl di thio 
carbonate with an alcoholic solution of aniline 
at 200° (Leuckart, J pr [2] 41, 208) Small 
yellow needles, e sol CS2, more sparingly 
in hot benzene, alcohol, and petroleum ether, 
nearly insol water Copper powder removes 
the sulphur at c 230° forming dimethylaniline 
and other products By the action of FejClg, or 
of alcoholic NH, and silver nitrate, it is con 
verted into tetra methyl di amido di phenyl di 
oxide (NMOj C4H4)202 By tin and HCl, or by 
sodium amalgam, it is reduced to di methyl- 
amido phenyl mercaptan, which is readily re- 
oxidised to the di sulphide Its salts are gummy 
and amorphous, they are decomposed by water 

Tetra - methyl - tetra - amido - di phenyl-disul- 
phide (NMe2C4H,(NH2))2S2 Formed by atmo 
spheno oxidation from di methyl-di-amido 
phenyl mercaptan NMe* C4H3(NHj)SH (Bernth- 
sen, A 251, 1) Thick od, sol ether, alcohol, 
and benzene Dissolves m acids, but reppd by 
alkalis In benzene solution it combines with 
sulphur forming a persulphide [97°], apparentlv 

DI-METHYL AMIDO-DI-PHENYL SUL 
PHONE O3H3 S0,.0-H4 NMe, [78°] (R ) , [82°1 
(M a M ) Formed by heating dimethylaniline 
with benzene sulphomo ohlonoe (Michler, B 10, 
1742, Van Bomburgh,B T 0 3,805, Michlei 
a. Meyer, B 12. 1791, Hassenoamp, B. 38, 
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If 75) Needles (from alcohol), in sol water, v 
e sol alcohol, ether, and benzene HClAq at 
180° splits it up into MeCl, amhne, and benzene 
Zinc and H2SO4 reduce it to phenyl mercaptan 
and dimethylaniline HNO, gives yellow crys- 
tals of tetra mtro-methyl anilin^ [127°] 
METHYL-AMIBO-PHEKYL-THIAZOLE 
S— C(NHMe)v 

O^HjoN^Ste I \n [138°] From 

6 h cph — ^ 

w bromo acetophenore and methyl thio urea 
(Traumann, A 249, 46) Yellow plates (from 
ether), msol water, m sol alcohol With HClAq 
at 220° it yields methylamine 

TETEA METHYL DI AMIDO-DT PHENYL- 
THIENYL METHANE te 

(NMej C^HjS Thiophene lenco-malOf 

chitc green [93°] Formed by heating thio- 
phemo aldehyde with dimethylaniline, ZnCl2, 
and a little alcohol (Peter, B 18, 638 , Levi, B 
20, 614) Formed also by heating dimethyl ani- 
line with thienyl glyoxylic acid C,HjS CO CO^H 
and ZnCl^ (P ) Needles, msol water, v sol 
alcohol and ether The alcoholic solution turns 
green m the air MnOj and dilute H^SO, oxidise 
it to the carbinol (NMe^ C4H,)jC(OH) C4Hi,S, 
which 18 a dark brown oil, sol alcohol and ether, 
and forming salts which dye a splendid yel- 
lowish green {ThiopJi/'ne green) — Platino- 
chloride CjjHjjNjSH^PtCl* — Piorate 
C S2C,H2(N02),(0H) [c 208°] Yellowish 
green needles, si sol cold water, v sol alcohol 
D% methylo dx todxde 
C^HjS CH(G«H4 NMe,!), [212°] White plates 

TETEA METHYL -DI-AMIDO DI-PHENYL - 
THIOKETONE t; Tetra methyl di amido-thio 

BENZOPHENONE 


on oxidation the homologous CjjHpNjS^O, as s 
bluish grey powder 

Tetra-xnethyl-di amido phenyl thiosulphurie 
acid 0,H,(NMe2)2S SO,H [175°- 182°] Ob- 
tained by dissolving tetra methyl p phenylene 
diamine 7 g ) in HCl (1 66 c,c of 33 p 0 ) and 
adding aluminium sulphate (10 g ), and somum 
thiosi^phate (6 6 g ) dissolvea m water (36 00) 
A cold solution of K^Cr^O, (25 c 0 of a 6 67 p c 
solution) IS then added, and the resultmg hqmd 
left to stand The precipitate which then sepa- 
rates IS recrystalhsed from alcohol (Bemthsen, 
A 251, 60) Plates, sol hot water and acids 
Zinc and HCl reduce it to the mercaptan 
C,H,(NMej2SH 

TETEA-METHYL DI ^j-AMIDO-DI-PHENYL 
THIOUEEA C.^ftjN^S x^ 

[186°] Formed by boilmg di methyl-p phenyl- 
ene diamine with alcohoho CSj (Baur, B 12, 

I 633) White needles, msol water and cold al- 
I cohol — B^H^Clj crystalline powder 

Acetyl derivative White plates 

TETEA - METHYL - DI - AMIDO - DI - w - PHE- 
I NYL - TOLDIC ALDEHYDE C24H2.N2O t e 

(NMe2.C,H4)20H C^H^CHO Aldehyde of the 
leuco hose of malachite green [143°] Obtained 
by boihng an alcohohc solution of terephthahc 
aldehyde C4H4(CHO)2With di methyl anihneand 
ZnCl^ (W L6w, A 231, 381) Prismatic needles 
(from chloroform) Forms a crystalline com- 
pound with NaHSOji Its phenyl hydrazide 
melts at 225° — B^'H^PtClg 

TEI METHYL -TEI AMIDO-DI-PHENYL- 
TOLYL CAEBINOL Formed by heat- 

ing rosaniline chloride (1 pt ) with Mel (2 pts), 
MeOH (8 pts ), and KOH (1 pt ) (Hofmann) 
Formed also by allowing an alconolio solution 


DI-METHYL DI AMIDO PHENYL THIO- 
SULPHUBIC ACID NMe^ 0,H3(NH2)S SO,H 
[193°-204°] Obtained by adding an alkali to 
a ^ p 0 solution of methylene red until the 
colour 18 destroyed, then acidulating with HOAc 
and exposing to the air Formed also by the 
action of a strong solution of SOj on di methyl 
di amido phenyl mercaptan (Bemthsen, A 251, 
1) Crystals, si sol water and alcohol Its 
dilute aqueous solution gives a purple colour 
with traces of iodine 01 of FeCl, The hydro 
chloride crystallises in prisms 

Reactions —1 A mixture of di methyl di 
amido phenyl thio sulphuric acid with dimethyl 
aniline when oxidised by Iv^CrjO, and HOAc 
.N C4H,(NMe2)v 

forms the mdamme 04H4^ I ^S, an 

O SOX 


containing rosanihne and ‘ iodine green ’ to stand 
in the cold (Girard a Willm, Bl [2] 25, 200) 

! The salt NHMe O.H,Me 

' 1 * * I 

I of the substances known as Hofmann’s violet 
, (Hofmann, G R 64, 428, 66, 945, 1033, 57, 
I 1131) Its absorption spectrum has been studied 
j by Hartley (C J 61, 172) 

I Penta - methyl - tri - amido di - phenyl • tolyl- 
j carbinol 

I NMe2.0^,MeC(OH)(C.H4NMo2)(C^4NMeH) 

1 The chloride NMe, C<°|h; NHM eCl 

is probably the chief constituent of Hofmann’s 
I violet obtained by heating rosanihne with MeCl 
It has a green lustre and forms a violet solution 
I in water The solution is decolourised by zinc 


emerald green powder (containing ^aq), and 1 dust HCl turns the solution first green, then 
yields NMe, O4H4 NH 04B[,(NMe2) S SO,H on re yellow NaOH gives a browmsh-red pp Cone 
d notion, a body which is v sol hot alcohol and HjSO, gives a brownish -yellow solution changed, 
acids — 2 A mixture of the thio-sulphuric acid on dilution, through green to blue It dyes wool. 
With anxlvne hydrochloride gives on oxidation silk, and mordanted cotton violet 

< N CaH,(NMe3)v Heza - methyl - tri - amido - di - phenyl - tolyl 

I (?) an carbinol NMe^C^H^Me C(0H)(04H4NMe2)2. The 

NH, 0 zinc doable salt of the methylo chloride of this 

insoluble green compound decon^sed by body 02,H,5N,Cl4Zn or 

water Prolonged boiUng with dilute FeCl, gives „„ _ „ „ _^0^,NMe,01 -nnears to 

/N(NMeJv N“«»°*®*“*°Vo^.NMe,ZnCa, ‘PP®*™ “ 

C4H4^ I ^S, a blue powder with bronze ' ! , , 

\NH— ^ constitute the dye known as ‘ iodine green, ‘ which 

lustre — 8 A mixture of di-methyl-di amido- is obtained by heating rosanihne with MeCl, or 
phenyl thiosulphuno acid with o-toluidme yidldi by the action of MeCl on Hofmann’s violet The 

T 2 
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•crresponding iodide aq is obtained by 

heating Mel (2 pts) with MeOH (2 pts) and 
rosanihne (1 pt ) at 100^ (Hofmann a Girard, B 
2, 440) The zinc double chloride forms a bluish- 
green aqueous solution, turned reddish yellow 
by hydrochlonc acid, and rendered colourless by 
caustic soda It dyes silk green When heated 
strongly m the dry state it becomes violet Its ab- 
sorption-spectrum has been studied by Hartley 
VC J 61, 176) lodme green may be reduced 
to penta methyl tn amido-di phenyl tolyl meth 
ane NMe, OH(CA NMe2)(0^4NHMe) 

[173°] (0 Fischer a G Kdrner, B 16, 29101 
Besides the bodies here described other methyl- 
ated rosamlines are doubtless formed in the 
methylation of rosaniline 

DI- METHYL -AMIDO- PHENYL p-TOLYL 
8HLPHONE C.^H^NSOj % e 
[4 llC^H^Me SO* C^H^NMe* [96°] From 
0,H4Me S0*G1 and dimethylamlme (Michler a 
Meyer, B 12, 1793) Spht up by HCl at 180° 
into MeCl, aniline, H*S04, and toluene Zinc 
and H2SO4 reduce it to p tolyl mercaptan and 
dimethylamhne 

DI - METHYL -p - AMIDO - PHENYL -UREA 
0,H„N,0 %e NH.CONHC^H^NMe. [179°] 
Prom potassium cyanate and di methyl-p-phenyl 
ene-diamine (Bmder, B 12, 536) Long needles, 
sol hot water — B'2H2PtCla yellow leaflets 

Tetra-methyl-di p amido-di-phenyl-urea 
0 „Hj .^40 t e CO(NH 04H4NMe*)2. [262°] (B ) , 

[246°] (M a Z ) Obtained by heating urea with 
di-methyl p phenylene dianune (Bmder, B 12, 
686) The same body is apparently obtained by 
the action of GOGl* on di methyl p phenylene 
diamine (Michler a Zimmermann, B 14, 2179) 
— B^HjCl, soluble crystalline powder — 
B"H2S04 el sol water —B"H2PtGl4 

METHYL AMIDO PROPANE STJLPHONIC 
ACID NHMe CH^ GHMe SO,H [220°- 223°] 
Prom methyl propylene if^-thio-urea and bromine- 
water (Gabnel, B 22, 2989) Golourless columns, 
V e sol water 

METHYL a-AMIDO-FROPIONIC ACID 

G4HgN02 GH3 GH(NHMe) COjH [260°] 
From a chloro propiomc ether and aqueous 
methylamine at 130° (Lindenburg, J pr [2] 12, 
244) Prisms Decomposed on fusion Tastes 
sweet Itscoppersalt crystallises in dark blue 
prisms — HA'HGl [110°] Deliquescent prisms 
HjA'aHaPtCla tnchnio prisms — HA'HNO* 
[126°] Monoclinio prisms 

Di-methyl a-amido-propiomc acid Me thylo 
chloride GH* GH(NMe3Gl) GO^H Formed by 
treatmg a-chloro propionic ether with tnmethyl- 
amme, 8aponif3rmg the resulting ether with ba 
ryta, and addmg HGl (Bnihl, B 9, 34) Very 
hygroscopic, formmg (03H,4N0»Cl)^tGl4 crystal- 
lising m roseate prisms, and OeHi4NO*AuCl4 
crystalhsing in golden needles The correspon 
Anhydride otiheMethylo-hydroxide 

OH, GH<;^^^^^0 or * betaine ’ is formed on 

addmg baryta to the methylo-chlonde cind sub- 
sequently neutralising with H^SO, It forms 
extremely dehquescent crystals, and is neutral 
m reaction The iodide (GgHuNOj^jHI forms long 
oolonrless pnsms, v sol alcohol and hot water 

DI-MSTHYL AMIDO PROPYL ALCOHOL v. 
DMOTBYL OtY-PBOPYXi AMJOKE 


Tetra-methyl-s-di-amido-isopropyl alcohol 
0,H„N,0 i e (NMe,.GH*),GH OH (170°-185°). 
Formed from di-chloro-isopropyl alcohol {s di- 
chlorhydnn) and KMe*H at 60° (Berend, B 17, 
510) Liquid, V e sol water — B'H*PtGl,: 
yellow plates 

Benzoyl derivative (NMe* GE[2)3GH OBs. 
Forms a platmo chloride B'^H^PtCl, crystallising 
m tables 

DI-METHYL-AMIDO-PROPYLENE GLYCOL 

G,H„NO*i e NMe* GH* GH(OH) GH^OH (217°) 
From dimethylamme %nd chloro propylene , 
glycol (chlorhydnn) (Both, B 16, 1163) Thick 
syrup , V e sol water, alcohol, and ether — 
B',H*PtGl, 

Methylo-chlonde 

NMe,Gl GH* GH(OH) OH*(OH) From the chlor 
hydrin and NMe, at 100° (V Moyer, B 2, 186 , 

' Hannot, A Ch [6] 17, 99) Needles, v e sol 
* water — (GaH,4NO,Cl),PtCl4 crystalline tables — 
GaH^NOjAuGl* [190°] Orange crystals, m 
' sol alcohol 

I Di-henzoyl derivative 
NMe, GH* OH(OBz) GH2(OBz) oil— Picrate 

B'04H*(N0J,0H [100°] LaminsB (Roth, B 

16, 1163) 

DI- METHYL- (B 2).AMID0- QUINOLINE 
NMe*.0 GH G OH OH 

0,H4(NMe*)Nio | |1 |1 [66°] 

OHCHO N CH 

(0 ) , [68°] (0 ) (0 836°) Prepared by boiling 

a mixture of w-di methyl p phenylene diamine 
(25 pts ), glycerine (60 pts ), nitro - benzene 
jl5pts), and H2S04 (60pt8) (La Coste, B 16, 
672 ) Colourless crystals V sol alcohol, ether, 
and benzene 

Picrate B'(CgH2(NO,),OH) very fine orange 
needles [216°] 

Methylo iodide B'Mel long red needles 
— (BMeCl),PtCl4 

Methylo-chlonde B'MeClaq [244°] 
Long scarlet hygroscopic needles (Ostermayer, 
B 18,696) 

Methylo chloride ot the tetrahydride 
NMe* OgHjoNMeCl aq [220°], fine colourless 
needles With ICl it forms NMe OBH,oNMeClICl 
[127°], separating in small yellow crystals 
(Ostermayer, B 18, 696) 

TETRA- METHYL - DI - AMIDO - QUINONE 
C4H2(NMe*)*0* [174°] Bed tables Formed 

by dissolving ordinary quinone m aqueous di 
methyl amine (Mylius, B 18, 467) 

DI - METHYL - AMIDO - SULPHO - BENZOIC 
ACID 04H,(NMe*)(S0,H) CO*H [4 2 1] Obtained 
by heatmg the silver salt of amido sulpho 
benzoic acid with Mel and MeOH at 100° 
(Hednck, Am 9, 413) Easily soluble cr> stals 
— CaA" — BaEtjA"* 

TETRA-METHYL-DI -AMIDO-THIOBENZO - 

PHENONEOpH*oN*Sie CS(C,H4NMe*)* [194°] 
(B ) , [202°] (G ) S (alcohol) 072 at 18° S 
(ether) 27 at 18° S (chloroform) 4 68 at 18° 
Formed bv passing £[*S into an alcohoho solu- 
tion of the hydroohlonde of tetra methyl di- 
amido benzophenone imide (auramine) at 60° 
(Fehrmann, B 20, 2867 , Baither, B 20, 1731, 
3289) Formed also by the action of 03* on 
auramme (Graebe, B 20, 8266) Obtamed also 
from GSGl* and dimethylaniline Ruby red 
crystals, with blue lustre Inaol water and 
light petroleum, si sol other solvents Ita 
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iolations in benzene and CS, are dark red with 
green finorescence 

Reactiona — 1 Hot dilute hydrochloric acid 
gives H2S and tetra-methyl di amido benzophen- 
one — 2 Water at 120° under pressure also 
forms OOfOgH^NMej),. — 8 Boiling concentrated 
mtno acid forms 00(0,H2(FO^ji.NMe N02)2, 
whence hydroxylamme hydrochloride forms 
00(C8H2(N02)2NMeH), [0 196°] —4 By heat- 
mg with excess of benzyl chloride it is converted 
mto C0l2(0eH4 NMej2i a greyish green powder, 
decomposed by wrter with production of 
GO(OgH4NMe2)2* — 6 AniUne hydrochloride at 
150° forms phenyl auramine NPh C(04H4NMe2)2 
[171°] —6 Phenyl-hydrazine at 100° forms 
C0{04H4 NMe2)2 Aniline at 160° also forms 
this ketone — 7 Hydroxylamme gives the oxim 
of tetra methyl di amido benzophenone — 8 Dis 
tiUation over red hot zinc dust yields di methyl 
aniline and tetra methyhdi amido di phenyl 
methane -9 Acetyl chloride m the CS^ solution 
forms Ci^HjoNaSAcCl, which forms a red alco 
holic solution and a greenish yellow solution in 
benzene It begma to decompose at ICO"" — 

10 Benzoyl chhnde in CSj forms a similar 
compound 0„H2oN2SBzCl, which is insol water, 
but decomposed by solution in alcohol — 

11 Boihng with kc^O and NaOAc forms 
C,gH44N4S04, a dark grey powder — 12 Methyl 
iodide appears to give CjyHjgNgSMel, which 
forms green plates with coppery lustre, decom 
poses at 108°, and yields a deep bluish green 
aqueous solution with red fluorescence It dyes 
Bilk green — 18 CSClj acting on its CS^ solution 
forms a black powder, probably 0,,H2oN2SCSCl2. 
In chloroform solution, CSClj forms white crusts 
of CCL(C4H4NMe2)2CHCl, 

METHYL-AMIDO-THYMOQiriNONE 

le CjH, C4HMe(NHMe)02 [74°] 
From methylamine and thymoquinone in alco- 
holic solution (Zincke, B 14, 97) Dark violet 
lammsB (from very dilute alcohol) Volatile 
with steam M sol water, v e sol alcohol 
The solutions are deep violet Alcoholic HCl 
converts it into methylamine and oxythymo 
quinone 

Di methyl amido thymoquinone C,2H, NO2 
%€ CjH, C4HMe(NMe2)02 Prepared by mixing 
dimethylamine with thymoquinone in alcoholic 
solution (Schulz, B 16, 899) Dark coloured 
oil Volatile with steam Split up by heatmg 
with dilute HCl into oxythymoqumone and di 
methylamine 

Di methyl di-amido-thjrmoqninone 

C,2H,2N202 tc C A 0,Me(NHMe) A [203°] 

Formed, together with methyl amido thymo 
quinone, by treating a cold concentrated alco- 
holic solution of thymoquinone with methyl- 
amine (Zincke) Formed also by the action of 
methylamine on di bromo thymoqumone Long 
reddish violet needles (from alcohol) Decom- 
posed by EOH or H2SO4 in alcoholic solution 
into methylamine and di oxy thymoquinone 

METHYL-AMIDO-TOLBSKE v Mbthyl- 
TOLumnns 

Methyl-di-amido«toluene v* Methxl-tolxl- 

BHE DIAMZNB 

Methyl-tri-amido-toliiena 0«H,,K2 % e 

hydrochloride 

B'AClsaq !■ prepared by reducing the mtra- 
fsine of di-mlro-methyl-o-tolmdine with tin and 
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HCl (Van Bomburgh, 22 T C 8, 400) It forms 
small crystals 

Di-methyl-amido-toluene sulphonio acid 
CAsNSO, le NMe2.0eH,Me SO,H [2 14?]. 
Formed by heating di methyl-o toluidine (1 pt ) 
with H2SO4 (4 pts ) at 180° to 210° (Michler a. 
Sampaio, B 14, 2168) Large glittermg pnsma 
(from water) , insol alcohol, v sol hot water — 
CaA'2 (dried at 130°) Nodules -BaA'2 (dried at 
130°) Lammas , v sol hot water — ZnA', 
needles 

TETEA METHYL-DI AMIDO-DITOLYL 

NMcj CA^® CjHjMe NMoj Tetra - methyl- 
! tolidine [80°] Formed by oxidising di 
I methyl-0 toluidine with MnO^ and dilute H2SO4 
Formed also by methylation of di amido ditolyl 
j (Michler a Sampaio, B 14, 2170) White 
I plates , sol ether and hot alcohol, insol water 
I — B^'AClj white needles — B"H2PtCl4 yellow 
I crystalline pp 

Tetra methyl di amido-ditolyl C,8H24N2 i e 
NMej CgHjMe C^HjMe NMej [190°] Formed 
in small quantity by heating dimethyl o-toluidmc 
with H2SO4 (M a S) Long needles, sol hot 
alcohol, ligrom, and ether, insol water Gives 
a green colouration with Fe^Clj and yellow colour 
with CrO, 

Tetra-methyl-di-amido-ditolyl (?) C, ^4^2^^ 
NMe^-CgH^Me C^Me NMe2 [57°] Prepared 
bv heating dimethyl jp toluidine with ASO4 
(Michler a Pattmson, B 14, 2167) White 
needles, sol alcohol and ether, insol water 
~B"H2Cl2PtCl4 

DI - METHYL - AMIDO - TOLYL - BDTANE 

C„H„N le C4AC4H,MeNMe2. [251°] From 
amido tolyl butane and Mel (Eftront, B 17, 
2339) —BAPta. 

DI- METHYL AMIDO- TOLYL METHYL 
KETONE C.jH.jNO le 

[1 2 5]C4H,(CH3)(NMe,) CO CH, [96°] Flat 
yellowish prisms , e sol alcohol, ether, and hot 
water, nearly insol petroleum ether Formed 
bv methylation of amido tolyl methyl ketone 
(Klingel, B 18, 2699) 

METHYL a AMIDO n VALEBIC ACID 
CA^N02 le CH, CH2 CH2.CH(NHMe) CO H 
Obtained by heating butync aldehyde with cone 
aqueous HCy, adding methylamine, and heating 
again The mtnle then separates as an oil, 
which is hydrolvsed by prolonged boilmg with 
dilute HClAq (Menozzi a Belloni, Q 17, 116) 
Long glistening needles (containing aq) , decom 
posed partially at 110° with formation of a sub- 
limate 

Salts — CuA'22aq blue prisms —BLAT3N0** 
prisms, V sol water 

Methyl a.amido isovaleric acid CeH^NO, i^ 
(CH,)2CH CHfNHMe) CO2H Formed by boilmg 
a bromo isovaleric acid with aqueous methyl- 
amme (Duvilher, G B 88, 425 , A OA [6] 21 
434) White crystalline powder, V e sol water, 
m sol hot alcohol, insol ether Neutral m re- 
action With cyanamide it forms a oreatinin 
CfHisNiO, crystalhsmg m slender needles, v. 
sol boiling alcohol (DuviUier, 0 B 96, 466) — 
HA^Cn Crystallises mth difficulty — 
H2 AjA ^^4 prisms , v sol water — 
HA'HAuOl4aq short tnmetno pnsms The 
copper salt forms an intense blue solution 

Di • methyl - a - amido - isovalerie acid, 
Methylo -iodide of the methyl ether. 
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Ft 0H(NM6aI) OO^e. Formed by heatmg Mel 
(4 pts ) wxfch zmo amido-valerate (1 pt ) and ZnO 
(1 pt ) at 110® lor 16 hre (Duvillier, C R 110, 
640) Yields {Fr 0H(NMe.01) OO^HI^PtOMaq 
and Pr.0H{NMe,01) OOjHAud. 

XBTHl^KINE ONH. OH.NH. Mol 
w 81 (-6®) (Hofmann, B 22. 701) S 6 -w« 
*099 HFp 9,640 HFv 8,880(Tliom8en.2%) 
H 0 266,900 (MdUer, Bl [2] 44, 609) Heat of 
neutralisation by HOI • 26,900 (Muller, A Ch 
[6] 16, 631) S (gas) 1160 at 12 6® , 960 at 25® 

Occurrence — 1 In bone oil (Anderson, A 80, 
44) — 2 In Mercunalis annua and M perenius 
(Schmidt, J5 10, 2226, A 193,73, cf Reiohardt, 
Z 1868,734) — 3 In herring bnne (Bookhsch, JB 
18, 1922) — 4 In crude wood spirit (G Williams, 
Chem Oaz 1863, 409 , Oommaille, J 1873, 686 , 
Vincent, C B 11, 898) — 6 In the product of the 
distillation of beet root molasses (Duvilher a 
Buisme.A Ch [6] 23, 317) —6 In the ‘yolk* 
or ' eumt * of sheep When an aqueous extract 
of this substance is allowed to stand for some 
time, andis then boiled, it gives off 4 pts of NH^Me 
for 96 pts of NH, and 1 pt of NMe, (Buisine, 
C B 104, 1292) 

Formation —1 Discovered by Wurtz, who 
obtamed it by distiUing methyl cyanate (or 
oyanurate) with potash (0 B 28, 223, 323, 
A Oh [3] 30, 443) —2 By decomposmg methyl- 
nrea with potash (Wurtz) —3 In small quantity, 
together with NHMe^ and KMe,, by heatmg 
ammonia with Mel (Hofmann, A 79, 19) 
Formed also by heating the methyl ethers of 
other inorganic acids with ammonia — 4 By 
heating wood spirit with ammonium chloride or 
iodide at 800® (Berthelot, J 1862, 661 , Girard, 
Bl [2] 24, 121 , cf Weith, B 8, 468) By heat 
ing methyl alcohol (3 pts ) with NH^Cl (2 pts ) 
and HCl (1 pt ) at 207® for 30 hours Dusart a 
Bardy converted one third of the NH, into 
NHsMe (0 B 74, 188).— 6 By heating methyl 
alcohol with ammoniacal ZnCl, (Gasiorowsky, 
B 17, 639) — 6 By heatmg morphine or codeine 
with KOH (Wertheim, A 78, 210 , Anderson, A 
77, 874) — ^7 By distillmg glycocoU with BaO 
(Cahouts, A 109, 28) —8 By the action of 
chlorine on theobromine or caffeine (Roohleder 
a Hlasiwetz, J 1850, 434, 437) —9 In small 
quantity by reducing HCy with zinc and dilute 
H2SO4 (Mendius, A 121, 129) —10 By passing 
a mixture of HCy and hydrogen over platinum- 
black at 110® (Debus, A 128, 200) —11 By re 
ducing nitro meihane with iron filings and dilute 
HOAc (Preibisch, J •pr [2] 7, 480) —12 By 
digestmg di methyl unc acid with HGlAq for 
several hours at 170® (Hill a Mabery, Am 2, 
310) 

Preparation — 1 By distilUng methyl oyan- 
urate with aqueous EOH (W urtz) The distillate 
IS received m dilute HOI, and tne methylamme 
hydrochloride dned and distilled with quicklime 
2 A mixture of acetamide (1 mol ) and bromine 
(1 mol ) is treated m the cold with a 10 p 0 
solution of EOH till nearly decolourised The 
solution of methyl-bromo-amide thus obtained 
IS then run m a slow stream mto a 30 p 0 solu- 
tion of 8 mols of EOH heated to 60®-70® and 
digested lor 10 or 15 mms till decolourised. 
The solution is then boiled and the methylamme 
received m HGl , the yield is 87 p 0 of the 
theoretical (Hofmann, H. 16, 766 , 18, 2741),— 


8 Methyl nitrate (1 mol ) is heated in closed 
vessels at 100® with a solution of ammonia 
(1 mol ) m wood spmt Besides the mtrate of 
mono methyl-amine there is formed tetra methyl 
ammonium nitrate together with small quantities 
of di- and tri methylamme nitrates At the end 
of the reaction the product is neutrahsed with 
sulphuric acid,' heated to evaporate off the 
alcohol, and the residue decomposed by potash, 
and the bases received in hydrochlono acid 
The hydrochlorides are treated with absolute 
alcohol to remove the ammonium chloride, and 
again decomposed, the baizes bemg received in 
sulphunc acid The sulphates are then treated 
witn absolute alcohol m which mono methyl 
amine sulphate is msoluble To remove the last 
traces of nfipunties the insoluble sulphate is 
again decomposed and converted mto di methyl 
oxamide, which yields on decomposition pure 
mono-methyl amme (Duvillier a Buisine, A Ch, 
[6] 28, 322 , cf Juncadella, C B 48, 342) -4 
By the action of tin and HCl on chloropiorm 
(Wallach, A 184, 61 , cf Geisse, A 109, 282) — 
6 By heatmg dry ammonium methyl sulphate 
at 300® and ^stilling the product with potash 
(Milner Momson, Pr J7 10, 276) 

Properties — Colourless gas with strong am 
moniacal odour Not solid at — 76® Turns red 
litmus blue Fumes strongly with HCl Rapidly 
absorbed by water and by charcoal Of all 
known gases it is the most soluble m water 
Burns m air with livid yellowish flame (differ 
ence from NH,) The aqueous solution of 
methylamme is extremely caustic, and gives off 
the gas when boiled It ppts metallic salts, for 
the most part m the same manner as ammonia 
Zmo hydroxide is, however, soluble in a large 
excess of methylamme With cupric salts it 
gives a bluish-white pp dissolving m excess and 
forming a deep blue solution With salts of Cd, 
Ni, and Co it forms pps insoluble m excess 
(difference from NH,) It ppts lead nitrate but 
not lead acetate With mercurous nitrate it 
gives a black pp , with HgCl, a white pp , with 
AgNOs it gives a pp of AgjO soluble in excess 
It dissolves AgCl With chloride of gold it gives 
a brownish yellow pp , soluble m excess Platmic 
chloride gives a yellow crystalline pp 

Reactions — 1 Passage through a red-hot 
tube converts it mto hydrogen, GH^, ammonia, 
and HCy No acetylene, benzene, or C^H^ is 
formed (Muller, Bl [2] 45, 438) When an 
aqueous solution of methylamme is set on fire, 
HCy IS found m the residue (ToUens, Z [2] 2, 
516) — 2 Heated potassium forms hydrogen and 
ECy — 8 Cyanogen chloride forms methyl cyan- 
amide (Cahours a Clodz, O R 38, 354) — 4 
Iodine forms MeNl,.— 5 CO^ forms methylamme 
methyl-carbamate — 6 Accordmg to Berthelot, 
heatmg with saturated HIAq yields ammonia 
andCH4— 7 COClj, yields NHMe COCl [90®] — 
8 Liquid MeCl, under pressure, forms NMe401 
and NMeHgCl (Vmcent a Chappuis, 0 B 102, 
436) —9 MeBr (1 mol ) m MeOH at 100® forma, 
chiefly, NMe3r In like manner Mel forms 
NMeJ (Davmier a Buisine, O R 90, 1426) — 
10 itemoic aldehyde added to aqueous NMeH, 
forms PhCH NMe, an oil (c 180®) which yields 
benzyl-methylamme (186®) on reduction (Zaun- 
sohirm, A 246, 281). — 11 o-Oxy henzoie aide* 
hyde forms CANO (229®) (Dennstedta Zimmer* 
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mann, B 21, 1553) — 12 * Dtcyanamidohenzoyl * 
{cf vol 1 p 155) forms small needles of 
(OnesB, B 18, 2420) —13 Dtazo- 
b^izene Monde added to a cool 33 p o solution 
of metbjlamme forms MeN(N2Ph)2 [113°] which 
orvstalhses m yellow nee^es, v soL ether, m 
sol alcohol It IS reduced by Zn and HOAo to 
methylamme and phenylhydrazme Boihng 
dilute H2SO4 gives mtrogen, anilme, MeOH, 
phenol, and some PhNjCjH.NH, (Goldschmidt 
a Badl, B 22, 934) — 14 o Dtazo-amsole 
Monde forms yellow needles of the compound 
MeN(N, O.H*OMe)2 [141°J (G a B ) —16 p IH- 
azo anisoU Monde forms MeN(N202H40Me)2 
[112°] (G a B ) — 16 p-Dmzo-toluene Monde 
forms MeN(N20,H.Me)2 [147°] 

Salts — B'HGl Large dehqueicent laminas 
(from water), may he sublimed Sol alcohol, m 
sol CHCl, — B'ELAuCl^ aq Tnmetnc crystals 
(Topsoe, J 1883, 618) — B'HAuCl^ Monoclmio 
(T ) — B'jHjPtOl^ Golden hexagonal scales 
(Ludecke, J 1880, 611) S 2 at 14° Insol 
alcohol, not decomposed by boilmg water (De 
Coninck, Bl [2] 45. 131) — B'^H^Cl^PtBr, Scar- 
let crystals (Maly a Hinterberger, M 3, 89) — 
B'jPtClj Insoluble green powder — B'^PtCl^ 

V e sol water — B'^HjIrCl, Small hexagonal 
brownish black plates (Vincent, Bl [2] 43, 154) 
— B'sHnRhjOl,* (Vincent, C R 101, 322) — 
B'jE^HgCh Monochmc crystals, v sol water 
— B'HHgOl, Rhombohedral crystals (T ) — 
B'^H^CuCl^ Trimetnc crystals — B'^H^PdCl^ — 
BUBr Large deliquescent plates (from alcohol), 

V sol water and alcohol — B'HI — B'^HjIsSBiI,. 

Scarlet pp (Kraut, A 210, 312) — B',H,I,2BiI, 
Crystalline pp (K ) - B'HNO, Elongated tn 
metric prisms Deliquescent, v sol water, si 
sol cold alcohol [100°] (Franchimont, R T 0 
2, 338) — BMI^SO^ Deliquescent needles, insol I 
alcohol — B'HMeSO^ Crystals, v e sol water 
(Claesson a LundvaU, B 13, 1701) -B'HVO, 
(Bailey, G J 45, 692) — B'HVO, Jaq Colourless 
acicular crystals (Ditte, C R 104, 1844) — 
B'2(H20)(V204)2 4aq Yellow powder (D ) — 
B',(H20)2(V20.), 3aq (B ) -B',H2CO, Formed, 
together with methyl carbamicacidNMeH COjH, 
by decomposing CaCO, with methylamme hydro- 
chloride Deposited m crystals from the liquid 
distillate — B C^O^ Prisms, v sol water, 
msol alcohol — Benzene sulphonate [147°] 
(Norton a Westenhoff, Aw 10,129) — Valerate 
NH2Me2CMe,C02H? [81°] (176°) From 

NH2Me and tn methyl-acetic acid at 150° 
(Franchimont a Klobbie, R T 0 6, 234) 

Acetyl derivative t e NMeAcH 

Methyl acetamide [28°], (206°) From EtOAo 
and aqueous methylamme at 150° (Hofmann, B 
14, 2725) — NMeAoHHNO, [68°] Large 
hygroscopic crystals (Franch^ont, R T 0 2^ 
841) 

Di acetyl derivative CsH^KO, ue 
NMeAo2« (192°) A product of the action of 
A02O on methyl-acetyl urea(H.) Liquid, miscible 
with water SpUt up by HOI into methylamme 
and acetic acid 

Tri-chloro-acetyl derivative 
CCl* CO NHMe [106°] From OCl^OO^Et and 
aqueous methylamme (Franchimont a Klobbie, 
R T 0 Qt 234) White crystals, dl soL water 
and ether Slowly attacked by pure £010,, which 
gives off NjO 


Valeryl derivative CMe^CONHMe 
[91°] (204°) VD 3 98 From Me,CCOCl 

and NH2Me Methylamme and Me,GC02Me 
yield only (Me^C C02H)2NH2Me V sol water 
and alcohol (F a. K.) Pore HNO, gives off 
N2O 

Heptoyl derivative CJS„CONHMe 
[9°] (266®) 6G ^ 896 Thick liquid (F 

a E) 

Benzoyl derivative OcH^COKHMe 
[78°] Crystalhses from alcohol (Romburgh, 
J8 r a 4, 388) 

n 0 Amido benzoyl derivative 
0*H^(NH2) CO NHMe [80°] From isatoic 
acid and methylamme solution (Weddige, J pr 
[2] 86, 160) Thick prisms (from benzene), v 
e sol alcohol and ether, sol hot water ACjO 
gives C,H,(NHAo) CO NHMe [172°] BzCl forms 
CA(NHBz) CO NHMe [181°] (Kdrner, J pr [2] 
36, 169) 

Other alkoyl derivatives are described 
under the acids from which they are derived 

Methyl-di chloro-amine CH, NCI2 (60° un 
cor ) Pungent yellow hqmd (K6hler, B 12, 
770) 

Methyl-di-bromo-amine CH2NBr2 Formed 
by the action of bromme and potash on methyl 
amine hydrochloride (Hofmann, B 15, 767) 
Extremely pungent liquid Slowly converted 
into methylamme by HCl 

Hethyl-di lodo-amine CH, NI2. Formed by the 
action of iodine on aqueous methylamme (Wurtz, 
A Oh [3] 30, 455) Prepared by adding iodine 
(1 g ) and water (60 g ) to methylamme hydrochlor- 
ide, and then adding aqueous NaOH (^schig, A 
230, 221) Browm^ red pp , qmckly becoming 
brick red Completely soluble m aqueous HCl, 
soon decomposing into methylamme and 101 
Ammoma forms NMeH2 and NHI2 Cold potash 
dissolves it, formmg methylamme, EIO„ and KI 

Methyl mtro-anune CH, NH NO,. [38°] 
Obtained by treating methyl ohloroformate with 
methylamme, nitrating the resulting methyl 
methyl -carbamate CH,NH CO OMe, and boiling 
the product with ammoma (Franchimont a 
Klobbie, B T C 7, 364 , 8, 297) Formed also 
by decomposing NO2 NMe CO CO NMe NO, with 
aqueous ammonia Colourless needles, sol alco 
hoi Strongly acid m reaction Converted by 
KOH and Mel into crystalline MexN NO*. — 
KMeN NO,. Slender needles, sol alcohol and 
water 

Dimethylamine C2H,N t.s (CHs)2NH Mol 
w 45 (7 2°) (Hofmann, B 22, 702) S G ^ 

687 S V 152 4 (Ramsay) H F p 12,720 (Thom- 
sen) , 3,500 (MuUer, Bl [2] 44, 609) H F v 10,989 
(Thomsen, Th) HC 42,600 (M ) Beat of 
neutralisation (by HCl) 23,980 (Mdller, A Ch 
[6] 16. 631) 

Occurrence —In herrmg-bnne (Bocklisch, B 
18, 1924) 

Formation — 1 One of the products of the 
action of Mel on ammonia (Hofmann) — 2 A 
mixtujre of mono , di-, and tn methyl amine is 
obtained by heating methyl alcohol with ammo- 
niacal ZnOl, at 200°-220° (Merz a Gasiorowski, 
B 17, 639) — 3 In small quantity by heating 
the sulphite of aldehyde ammonia m a sealed 
tube, or by distillmg it with lime (Petersen, 
102. 317) 
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Preparation — 1 The mixture of iodides ob 
tamed by heatmg ammoma with Mel is distilled 
with potash, and the evolved bases dned by KOH 
and condensed by a freezing mixture, the bases 
NMe„ NMe^H, and NMeHj, being separated by 
means of oxalic ether (Hofmann, Pr 12, 380) > 

2 The bases obtained from MeBr and NH, are 

treated with nitrous acid, and the dimethyl- 
nitrosamine decomposed by HCl and distilled 
over sodium (Hofmann) —8 Nitroso-dimethyl- 
amline hydroohlonde(2pt8 ) is boiled with water 
(90 pts ) and aqueous KaOH (10 pts of S Q 
1 26} (Baeyer a Caro, B 7, 964 , 8, 616) • 

Properties —Highly alkalme liquid or gas 
Has not been sohdified If to an alcoholic solu- 
tion of the base picryl chloride 0«H2(N0j,)3Cl be 
added, and then H^SO* followed by water, there 
18 formed a oharactenstic yellow pp of tn nitro- 
di-methyl-anilme(VanBomburgh,i2 T 0 2,106) 

Reactions — 1 MeOl forms only NMe4Cl and 
NMe^HHOl (Ymcent a Chappuis, 0 R 102, 
436) —2 SOjOl, forms oily NMe, SO3OI (183°- 
187°) and SO,(NMe,h (Behrend, B 14, 1810) — 

3 Cyanamide neated with KHMe,at 110° forms 
di-methyl guamdine (Tatarinofl, C B 89, 608) 

4 p-Diazotoluene chlonde forms NMeaN^OyH, 
[4#] (Goldschmidt a Badl, B 22, 935) 

Salts — B'HOl V sol chloroform (differ 
ence from NH4OI and NMeH,Cl (Behrend, B 16, 
1611, A 222, 119)— BmuCl^ Monoclmic 

needles — B',H2Pt0l3 Tnmetnc needles — 
B'jHjIrCl^ Tnmetnc octahedra , abe 
*1969 1 1964 (Vincent, Bl [2] 43, 164) — 
B'fBhjOl,, 8aq Large dark garnet red pnsms 
(Vincent, Bl [2] 44, 613, 0 R 101, 322) — 
B'aHjHgOl^ Monochnio crystals (Topso^, J 
1883, 618} — B'HHgjOlj Monoclmic crystals 
(i ) — B'jByBgjCl,, Tnchnic crystals — 
B^S^SnCl, Tnmetnc tables (Hjortdahl, J* 
1882, 474)— B',H,CuCl3— B'ACuOL Crystals 
— B'HCuOl, Monoclmic crystals (T) — B'HBr 
— B'jHjPtBr, Tnmetnc needles — B'^HjI^SBiI,. 
-B',H,I,2BiI, (Kraut, A 210, 314) — BraO,- 
[74°] Long hygroscopic needles or pnsms V 
spl alcohol (Franchimont, R T 0 2^ 338, 3, 
229) Decomposed by heat, yieldmg nitrogen, 
CO^and dimethylamme (Bomburgh, R T G 5^ 
246)-B'HVO, (Bailey, C J 46, 693) — 
B'4(H20)2(V803),4aq —Benzene sulphonate 
[110°] (Norton, Am 10,129) — p-Toluene sul- 
phonate [78°] (N ) 

Acetylderivative NMe,Ao (166°) S G 
22 941 From dimethylamme and AcCl dissolved 
in ether (Franchimont, R T 0 121, 342) 

Colourless liquid Fummg HNO3 forms m the 
cold NMe2.NO, [67°] 

Tri-chloro-acetyl derivative 
CCljCONMe,. [104°] (0) SGi£1441(Fa 

K ) From C01,.00 CCl, and NMe, (Clo4z, A Oh 
[6] 9, 146) 

Heptoyl derivative 0,H,3CONMe, 
m8°) SG 894 Sohdifies below -10° 
(Franchimont a Klobbie, B T C b, 249) With 
HNO, it gives di-metbyl-mtro-amme 

Valery I derivative OMejCObNMe,. 

(186°) S G 912 Liquid, v sol water Not 

solidified at -17° HNO, (SG 162) forms 
NMe, NO,. 

Benzoyl derivative OeH^CONMe,. 

[42°] (266° uncor) Crystals, v sol water 

Split up by aqueous HCl at 200° into HOBz and 


HNMe, (Hallmann, B 9, 846) Cone HNO, 
gives 03H4(N02) CO NMe, (Bomburgh, R T 0 
4, 385) With COCl, it forms deUquescent crys 
tals of O3H3 CCl,.NMe, [36°] decomposed by 
water into HCl and C^H, CO NMe, 

Di-methyl-iodo-amine NMe,I From di- 
methylanune, Kvline, and NaOH Pale yellow 
pp , which rapidly decomposes (Baschig, A 230, 
223) 

Dimethylmtrosaxnine NMe^NO (148° at 
725 mm ) Formed by treating an aqueous solu 
tion of dimethylamme hydil^chloride with potas- 
sium nitnte (E Fischer, B 8, 1687 , Benouf, B 
13, 2169) Yellow oil Volatile with steam Be- 
duced by zinc dust and HOAc to di methyl 
hydrazine ••Decomposed by boiling HCl into 
NMe,H and mtrous acid — B'HCl white needles, 
decomposed by water or alcohol 

Di-methyl nitre amine NMe, NOj^ [57°J 
From NMe^Ac and HNO, (Franchimont) Large 
crystals 

Di methyl anune tri-bromide Me^NBrj 2aq or 
Formed, as a yellow pp , on 

adding an excess of bromine water to a cold solu- 
tion of dimethylamme— 2Me NH + 4Bi + 2H2O 
= C,H,oNBr302 + Me2NH,Br Yellow powder Sol 
alcohol and ether, v si sol water It is very un- 
stable on keeping over night m a closed \ essel 
it liquefies to a brown fluid containing free 
bromine, but under water it can be kept for 
several days Alkahs and acids decompose it at 
once , thus HCl gives dimethylamme hydrochlor 
ide according to the equation CjHioBrjNO^ 2HC1 
= Me^NHjHOl + 8Br + Cl + 2H 0 (Baschig, B 18, 
2249) 

Tnmethylamine C,H,N le NMe, Mol w 
69 (8 6°) S G 662 (Hofmann, B 22, 703) 
H F p 16,870 (Thomsen, Th ) , 14900 (Muller, BU 
[2] 44, 609) H F V 13660 H C 677,600 (M ) 
Heat of neutrahsatwn (by HCl) 17,900 (Muller, 
A Ch [6] 16, 631) 

Occurrence — In hemng bnne (Hofmann, 
C J 288 , cf Wertheim, J 1861, 480) In 
the flowers of Cratcegus oxyacantha (Wicke, A 
91, 121), C monogyna^ Pyrus aucupana, and P 
communis (Wittstem, J 1854, 479) In the 
stmkmg goosefoot {Chenopodium vulvana) (Des- 
saignes, J 1861, 481) , in Arnica montana 
(Hesse, J 1864, 468) , and m the seeds of the 
beech (Brandi a Bakowiecki, J 1864, 607) 
It also occurs m Mercuryilis annua (E Schmidt, 
B 10, 2226) In human urine (Dessaignes, A 
100, 218), and m calves* blood which has stood 
12 hours (Dessaignes, J Ph [3] 32, 43) In 
ergot of rye (Walz, J 1852, 652, Bithausen, R^ 
chim pur 1863, 420 , cf Brieger, H 11, 184) 
In small quantity in guano (Hesse, J 1857, 
402) In bone oil (Anderson, A 80, 61) 
According to Ludwig {Z 4, 96) it occurs m small 
quantity in several Austrian and Hungarian 
wines In the product of the destructive distil- 
lation of putrid brain (Selmi, O 6, 468) and of 
beet-root molasses (Vmcent, 0 R 84, 1139 , 86, 
667 , J Ph [4] 80, 182 , Boscoe, 0 N. 89, 107). 
In the putrefaction of yeast (A Mfiller, J 1867, 
402) and of wheat dough (Sullivan, J 1868, 281L 
In most of the cases here mentioned the tn* 
methylamine is probably obtained from betaine, 
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Dennne, or lecithin, either by putrefactive de- 
eoxnpoBition or in the chemical treatment 

Formation — 1 Together with NMeH, and 
NMojH by the action of ammonia on Mel, and 
separated by treatment with oxaho ether, with 
which it does not react (Hofmann, C tf 4, 304) 

2 By the distillation of NMe^OH (Hofmann, 
A 93, 326) — 3 By heating narcotme with KOH 
at 280° (Wertheim, A 73, 208) —4 By heating 
extract of calamus root wit^^ alkali (Thoms, B 
21, 1912) — 6 By passmg coal gas through 
heated zmc dust (Williams, C N 51, 15) 

Preparation — 1 The residues in the pre- 
paration of sugar from beet root are, after fer- 
mentation, subjected to dry distillation The 
aqueous portion of the distillate is neutralised 
by H2SO4, ammonium sulphate separated b^ 
crystallisation, and, after evaporation, the tri- 
methylamine expelled by an alkah Commercial 
trimethylamine still contains methylamme, 
ethylamine, dimethylamme, propylamine, and 
iBobutylamine The proportion in which these 
bases are present vanes greatly in different 
samples To the aqueous solution of the bases 
oxalic ether is added, the primary bases being 
ppd as di alkyl oxamides The mother hquor is 
distilled with addition of KOH and the dry bases 
dissolved m absolute alcohol Oxalic ether is 
then added to the alcoholic solution, when the 
diamines are converted into di alkyl oxamic 
ethers, and the trimethylamine can be obtained 
by distillation (Vincent, C R 89, 238, 788 , 
Duvillier a Buisine, C R 89, 48, 709 , 92, 250 , 
A Oh [6] 23, 298 , cf Eisenberg, B 13, 1669) 

2 Perfectly pure trimethylamine is obtained by 
distilling NMe^OH and rectifying over sodium 
(Hofmann, B 22, 699) 

Proper ties — Gas with ammoniacal and fishy 
odour Remains liquid at —75^ V e sol 
water When an aqueous solution is strongly 
cooled a hydrate N\Iej7aq [4 3°] separates 
Reactions — 1 KMnO^ oxidises it to COj and 
oxalic acid (Wallach a Claisen, B 8, 1237) — 
2 At a red heat it is converted into HCy and 
NH,Cy (Willm, Bl [2] 41, 449) Passed with 
hydrogen through a red-M tube it yields NH„ 
cyanogen, hydrocarbons, and CH2(NMea)^ (Bo 
meny, B 11, 835) —3 CS, forms NMojCS , 
crj stallising in white needles [125°] This body 
IS m sol chloroform and dilute alcohol, nearly 
insol absolute alcohol, GSs, and benzene It 
splits up into its components, even at ordinary 
temperatures, but with dilute HCl it forms 

NMe,CS^Cland(NMe,CSJjH,01» Cone HClAq 
splits it up into its components Phosphoric 
acid forms (NMej0S2)2H,P04 (Bleunard, 0 R 
87, 1040) —4 Olycol chlorhydrin forms near- 
me chloride NMe, ClCHj CH^OH —6 Chhro- 

acetic acid forms betaSne — 

6 Dichlorhydrtn of glycerin forms * sepme * 
chloride OgH^O^OH) NMe,01 and *aposepine* 
chlonde OjHg(OH)^Me,Gl), (Niei^ovitoh, 
M 7, 249) — 7. Mecca chioro-eicetone forms 
CCl, CO NMe, [104®] (OI 0 S 2 , A Oh [6] 9, 1461 
% When heated with aniline hydroohlonde it 
yields a distillate of methyl anihne 

Salts — B'HCl decomposes at 286®, giving 
off KMe, and MeCl, and leaving mono- and di- 
methylamme hydrochlorides. At 806° ammonia 


and methyl chlonde are given off from the 
residue, and at 325° the whole has sublimed, the 
sublimate consisting of NH4CI and me^yl- 
amine hydrochlonde This decomposition may 
be utihsed for the manufacture of MeCl (Vmoent, 
0 R 84, 1139 , 85, 666) — ^BTLBr decomposed 
between 230° and 300° into NMe,, ammonia, and 
MeBr — B'HI white scales, decomposed be- 
tween 210° and 280® into NMe„ ammoma, Mel, 
and a residue of NMe4l — B'^HiPtCl* orange 
regular crystals (Ludecke, J 1880, 512 , Topsod, 
J 1883, 618) S (alcohol) 0362 More soluble 
taan the di- and still more so than the mono- 
methylamine platmochloride (Eisenberg, A 206, 
139) — B'jH^IrCl. reddish brown octahe^a 
(Vincent, Bl [2] 43, 165) — B'HAtiCl4 yellow 
monoclimc crystals Y si sol water, sol alco- 
hol [220°] (Hesse, ,7 pr 71,480, Zay,G 13,420) 
— B'jHgRhjjCljj 9aq (Vincent, G R 101, 322) — 
B'HCdCL trimetric crystals (Hjortdahl, J 1882, 
475) — B',ByEgCl4 monoclmic cryst als (T ) — 
BHHgCl, monochnio crystals (T ) — B'HHgjOlj* 
tnclinio crystals (T ) — B'HHg^Cl,, rhombo- 
hedra (T ) - B'HCuCl, 2aq monochnio crystals 
— B'HCdBr, six sided hexagonal prisms — 
B'^H PtBr,.— B'^HjI^SBiI, — B'^Ij2BiIj six- 
sided crimson plates (Kraut, A 210, 316) 
— B'HNO, [163°] Long needles or prisms, V sol 
hot alcohol (Franchimont, R T C 2, 338) — 
B'^H2S04iJ,(S04), 24aq [100° ] Large crystals 
(R^kenschufs, A 83,343) — B'.(HO)j(V,Oi)s 7aq 
(Bailey, G J 45, 692) — plates 
(Loschmidt, J 1865, 375) — Benzene sul- 
phonate [89°] (Westenhoff, Am 10, 129) 

Tetra methyl ammonium hydroxide N Me 4OH 
Heat of neutrdlxsaiion (by HCl) 27,900 (Muller, 
A Oh [6] 16, 531) Obtained by digesting 
NMe4l with moist Ag^O (Hofmann, TV 1850, 93 , 
G J 321) White crystalline deliquescent 
mass, V e sol water Absorbs CO, with avidity 
Its solution IS strongly alkaline and caustic 
Decomposed by heat into NMe, and MeOH (Hof- 
mann, B 14, 494) Neutralises acids, forming 
the following salts 

Iodide NMeJ SG 1 827 , 1 831 

(Clarke, Am S [3] 16, 401) The chief product 
of the action of Mel on ammonia and on mono , 
di , and tri methylamme Best obtained by 
heatmg a solution of NH, in methyl alcohol 
with Mel at 100®- 120° (Lawson a Collie, G J 
53, 624) Dimetric prisms (from water) SI 
sol water, almost insol alcohol, msol ether 
Decomposes at a dull red heat into NMe, and 
Mel Unites with iodoform forming red crystals 
of NMe4l2CHI, When heated with liquefied 
NH,, m which potassium has been dissolved, 
the products are KI, NMe„ and ethane 
(Thompson a Cundall, G J 68, 761) Umtes 
with halogens, formmg NMe4l, (Welzien, A 
91, 41 , 99, 1), NM04I. [180°], NMe,!* [110°] 
(Gcuther, A 240, 68), NMe4l,„ NMe4lOl4. 
NMe JOI4, (NMe4l),Cl, (W ). NMe4lBra [190°] 
(Dobbin a. Masson, C J 49, 851), and 
NMe4l01, [216®~220®] The compound NMeJ, 
is oon'^erted by ammoma mto NMe4l,NHI„ a 
dark-coloured explosive body (Stahlschmidt, P 
119, 421) — NMe^Hgl, small light -yellow 

pnsms, m sol alconol — (NMe4l)^HgI, lemon- 
yellow scales (Bisse, A 107,223) — (NMe4l),2BiI,: 
amorphous scarlet pp (Kraut, A 210, 816) 
NMe4lHgGy8 white crystals On heatmg for a 
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long time at 200° it is converted into the isomeno 
NMeXyHglOy (Claus a Merck, B 16, 2788) 
Bromide NMe^Br S 66 26 at 16® Ob- 
lamed by neutralising the hydroxide by HBr 
Very deliquescent needles Dissociates at 360° 
mto NMe, and MeBr (Lawson a Collie, 0 J 68, 
625) Forms crystalline compounds with the 
halogens (Dobbin a Masson, C J 49, 848) — 
WMe^Br) j?tBr4 regular octahedra (Topsod) 
Chloride NMe^Cl BLJF 27,600 (Miiller, Bl 
[2] 44, 192) Deliquescent crystals Decom- 
posed above 360° into NMe, and, doubtless, 
MeCl (L a C ) — (NMe4Cl)aHgCl, tnmetno 
crystals (T ) — NMe4C16HgCl2 rhombohedra — 
(NMe4Cl)2CuCl2 tnmetric crystals — NMe4AuCl4 
dimetno crystals 

Fluoride NMe4F From the hydroxide and 
HF Kadiatmg crystals Decomposes at 180° 
into NMcj and MeF (L a C ) 

Nitrate NMe4NOj S (94 p c alcohol) 3 at 
11° Obtained, together with NMeHjNOj, 
NMe2H2NO„ and NMejHNO, by heating methyl 
nitrate with NH, dissolved in MeOH (Duvillier a 
Buisme, C R 90, 872) The di and tri methyl- 
amme are formed m very small quantity (Duvil- 
lier a Malbot, O R 100, 177) Formed also by 
treating NMe4l with AgNO, (Lawson a Collie, 
C J 63,628) Needles or plates, V sol water, si 
sol cold alcohol Not attacked by boiling KOHAq 
Above 300° it yields NMej, formic acid, MeNO^, 
and NO (L a C ) 

Nitrite NMe4N02. From NMe4land AgNO, 
Deliquescent crystals Decomposed above 300° 
into NMe„ MeNO,, M&p, NO, and oxygen (L a* 

C ) 

Sulphate (NMe4)2S04 [280°] Deliques 

cent crystals Decomposed above 280° into 
HMe, and NMe4S04Me, which then undergoes 
farther decomposition (L a C ) 

Chromates (NMe4)2Cr04 yellow trimetnc 
crystals, v e sol water (Hjortdahl, J 1882, 476) 
— (NMe4)2Cr20, orange tnmetno tables, v sol 
water 

Sulphite NMe4S03H iraq [180°] Decom- 
poses above 300°, yielding NMe„ SO,, MeOH, 
and other products (L a G ) 

Sulphydrate NMe4SH Very deliquescent 
Decomposes above 200° into NMe, and MeSH 
Phosphate From NMe4l 
Forms a strongly alkaline solution 
at a high temperature mto NMe,, 
hoi, and HPO, (L a 0 ) 

Vanadate NMe4V6, (Bailey, 0 J 46,693) 
Carbonates NMe4CO,H HF 20,870 

(Muller) Obtamed by saturating a solution of 
the base with CO, (L a C ) Deliquescent crys 
tals, decomposmg above 180° into NMe,, methyl 
alcohol, and CO,.— (NMe4)2CO, HF 19,100 

Obtained, by actmg on NMe,! (2 mols) with 
Ag^COs^fiAgP (Muller, Bl [2] 44, 191) 

Oxalate (NMe4)20204 Formed from 
NMe40H and oxalic acid, or from NMe,! and 
silver oxalate Dehquescent crystals, decom- 
posed above 860° into NMe, and methyl oxalate, 
the latter being further resolved mto Me-O, CO, 
and CO2 

Cyanide NMe4Cy Pnsms SubUmes at 
226° y sol water, m sol alcohol, msol ether 
and chloroform (Claus a Merck, B 16, 2738) 
— NMe40yHgCy2 [276° uncor] Yellow crys- 
tals — NMe4CyAgOy. [212° uncor ] From AgCy 


and AgjPO, 
Decomposed 
methyl alco- 


and NMe,! or NMe,Cy (Thompson, B 16, 
2338) Long colourless prisms or slender 
needles , v e sol water and alcohol, msoL 
ether On dry distillation it yields NMe,, aceto- 
mtrile, and methyl carbamme 

Ferrocyanides (NMeJ^FeCyglSaq La- 
mmo granular mass (Barth, B 8, 1484) 
(NMe,)2H2FeCy„2aq(E Fischer, 190,184) 
Ferricyanide (NMe,),FeCya 3aq From 
NMe,! and silver ferricyanide (Bernheimer, B 
12, 408) Unstable hygroscopic prisms, sol 
water, msol alcohol 

Cobalticyanide (NMeJ,OoCy, 13aq Yel 
low tables (C a M ) 

Acetate NMe,OAo [c 70°] From 
NMe,OH and HO Ac Deliquescent needles, de 
composed a* 200° mto NMe, and MeOAc (L a, 
0 ) 

Benzoate NMe,OBz [220°-230°] Long 
deliquescent needles Decomposed above 230° 
mto NMe, and MeOBz (L a C ) 

Cyanurate NMe,00,N,(0H)2 aq (Claus, 
J pr [2] 38, 225) 

Picrate [313°] (Lessen, -4 181,374) 
Trimethylamine iodo-methylo iodide 
NMe, I CHJ From NMe, and methylene iodide 
(Hofmann) Needles Not attacked by NH, 
Moist silver oxide gives NMe,(OH) CHjI and 
NMe(OH) CH2 OH !t yields the platinum salt 
PtCl,(NMe,Cl CH^I)^ 

Trimethylamine ethylo-iodide C,H,4NI le 
NMejEt! From NMe, and Et! (Muller, A 
108, 1) Gives the followmg derivatives (Topsoe, 
J 1883, 620) — (NMe,EtCl)2HgCl2 trimetnc 
crystals — NMejEtClHgCl, monoclmic crys- 
tals — NMejEtC^HgCl ) , trimetnc crystals — 
(NMe,EtCl)2CuCl2 trimetnc crystals — Auro 
chloride NMe, EtAuCl, dimetno crystals — 
(NMesEtCl)^tCi, regular crystals —Picrate 



NMe,, ethylene, and water NMcaLtCl on dis 
tillation yields MeCl, NMe^Et, and NMe, 

Trimethylamme ethylo tn-iodide NMe,EtI, 
[64°] Regular crystals (Ludecke, A 240, 85) 
Tri-methylamme ethylo penta iodide 
NMcgEt!, [26°] , dark green tables (Geuther, 
A 240, 66) 

Tnmethylamine ethylo ennea-iodide 

NMoaEt!, [38°] , black green crystals 
Trimethylamine bromo-ethylo bromide 
C,H,Br NMcgBr From NMe, and ethylene 
bromide at 45° (Hofmann, C R 47,558) Needles, 
V e sol hot alcohol Ammonia as well as 
moist Agfi converts it mto C^H, NMOaOH — 
(03H,Br NMe,Cl),PtCl, Octahedral crystals — 
0,H,Br NMe,I (Baeyer, A 140, 312) 
Trimethylamine lodo ethylo iodide 
C,H,!NMe,! From neunne, H!, and phoe 
phorus (Baeyer, A 140, 309 , 142, 324) Crys 
talhne, si sol cold water Moist Ag,0 yields 
C,H,.NMe,OH -(C,H,! NMe,01) ^PtCl, octa 

hedra 

Trimethylamine allylo bromide C,H„NBr i e 
NMe,C,H,Br Forms a dibromide NMeaCjHjBr, 
[176^ of which the gold salt melts at 148° 
{Partheil,B 22,3317) 

Trimethylamine bromo-allylo-bromide 
NMe,Br CH,.CH CHBr [166°] Formed from 
NMe,C,H,Br, and alcohohc EOH Colourlese 
pnems v aol water and alcohol, msol ether, 
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gives a perbromide KMe,Br OR^CHBr CHBr, 
crystallising m scales [166®] — Platinoohlor- 
ide ( 0 ,H^rNMe,Cl)^t 0 l 4 [220®] — Aaro- 
ohloride OABr NMejAuOl^ [181°] 

Trlmetliylaniiue propylo-iodlde NMe^Prl 
[190®] (Langeh, G 16, 885) 

Trimethylamine iodo-propylo-iodido 
NMe,I [161°] From the allylo iodide 

and HI at 100® (Partheil, B 22, 3320) Colour- 
less needles, sol water and alcohol, insol ether 
Alcoholic EOH regenerates* the allylo- com- 
pound — (0,H.I NMe,Cl),PtCl 4 [237®] — Auro- 
ohloride (0,H,I NMe,01)Au01, [135®] 

Trlmethylamiiie tnmethenyl bromide 
/OH 

NMejBr CH<^ || From the bromo allylo- 
\CH • 

bromide and alcoholic KOBL — Aurochloride 
(NMe^Cl C,H,)AuClj 

/CHBr 

Dibromide NMe,Br CH< I [187®] 

XlHBr 

From the preceding and Br Colourless, some- 
what hj groscopic crystals Forms a platino- 
chloride [232°] and an aurochloride [193®] 
both crystallising in tables 

Trimethylamine bromo-pentenyl bromide 
CjEEgBrNMesBr Formed from trimethylamine 
and di bromo amylene (valerylene bromide) 
(Ladenburg, B 14, 231, 1342) With HI it 
forms CjHgBrNMeal Silver chloride forms 
C.HsBrNMeaOl, whence (CABrNMe,Cl)^tCl 4 
and C^HsBrNMejClAuClj, both crystallme 
Trimethylamine isoamylo tnlodide 
NMesC.H,,!, [80®] From NMe, and C^H,,!, 
the product being treated with iodine Dark- 
brown prisms, nearly insol water, v sol alcohol 
TRIMETHYLAMMELIDE V vol ii p 325 
DI-METHYL-AMMELINE v vol ii p 321 
METHTL-AMYL-ACETAL t AI 4 DEHYDE 
METHYL-ISOAMYL-AKHINE C„H„N le 
C«H,NMeC,H,j (257®) SO 906 Ob- 
tained together with C^Hi and water by distil- 
ling C,H,NMeEtC,H„OH (Hofmann, A 79, 15) 
Formed also by heating dimethylanihne with 
isoamyl bromide (Claus a Bautenberg, B 14, 
622) — B'^H^tCl, crystaUine pp — (B'HI),3BiI, 
METHYL AMYL ABSIKE v Organic com- 
powids of Arsenic 

METHYL AMYL BENZENE v Amyl 

TOLUFNE 

Bi methyl isoamyl bensene v Amtl xylene 
METHYL - ISOAMYL - BENZENE SOL- 
PHONIC ACID CH, CA(C»H„) SO,H From 
» isoamyl toluene by sulphonation (Fittig a 
Bigot, A 141, 166) -KA' The Ba salt is a de- 
liquescent gummy mass 

Di methyl Isoamyl bensene sulphonic acid 
(OHj)^ C,Hi( 04 H,,)SO,H Formed bv sulpho 
nating isoamyl-xylene (F a B ) The K and 
Ba salts were not obtained in crystals 

METHYL AMYL CABBINOL v Heptyl 


ALCOHOL 

DI METHYL AMYLENE DIKETONE 

♦ e CEt,(CO CH,)^ Di ethyl-acetyl 
acetone (0 203®) From (CH, CO),C£tNa and 
EtI at 1^® (Combes. A Ch. [ 6 ] 12, 250) 
Liquid Split up by KOH mto (M, CO;,K and 
OH, CO CHEt, 

Dimethyl amylene diketone 
(OHrCO OH^OH^,CH,. Di^ acetyl-pentane 


[49®] (212®-215® at 300 mm ) From the car- 

boxylie ether and a dilute solution of KOH m 
MeOH fKipping a Perkin, C J 65, 337) V sol 
cold ether, alcohol, acetone, chloroform, and 
light petroleum Cold cone HNO, dissolves it 
without decomposition Cone l^SO^ forms a 
colourless oil C,H„0 

Di oajiw (CH, C(NOH) CH^ CBy,CHy. [85®]* 
Colourless moss like crystals , v sol cola water 

DI METHYL AMYLENE DIKETONE CAE- 
BOXYLIC ACID 

CO^H CHAo CH^XIH, CH^ CH, CO CH, From 
its ether and KOH dissolved m MeOH Liquid, 
miscible with water Decomposed by heat into 
CO, and the diketone 

Ethyl ether EtA' (240® at 200 mm) 
Prepared from sodium aceto acetic ether and 
CH, CO CHj CH, CH, CHjBr (Kipping a Perkin, 
C J 65, 333) Thick oil Alcoholic NH, con 

veits It into Ac CH, CH CH, CH,.C<^q®>NH 

[0 235®], which forms monoclmic crystals , 
abc = 7487 1 3997 , 6 = 79® 11' This ‘ dehydro 
amide ’ yields an acetjl derivative Cj,Hi.AcNO-„ 
an oil, converted by boiling water into the amide 
CH, CO CH, CH, CH, CH,.CH(COMe) CONH , 
which melts between 200® and 228® 

METHYL AMYL ETHEB v Methyl amyl 

OXIDE 

METHYL AMYL KETONE C H,^0 le 
CH, CO CH CH CH CH CH, (151®) S G 
2 837 Formed by oxidising sec heptvl alcohol 
obtained from 71 heptane (Schorlemmer, A 161, 
279 , 217, 149) Fragrant liquid Unites with 
NaHSO, Yields on oxidation acetic and 71 valeric 
acids Formed also by dissolving heptinene 
CjH,, C CH m cone HSO,, and distilling the 
product with water (Behai, 4 Ch [6] 15, 270) 
Methyl isoamyl ketone C H ,40 te 
CH, CO CH, CH, CH(CH,), (144®) 8 G 2 828, 
818 (Bohn, A 190, 308), g 821 (Wagner, 
/ R 16,705) 

Formation — 1 By heating a mixture of cal- 
cium hexoate with calcium acetate (Schmidt, B 
5, 604) — 2 By the action of zinc isoamyl on 
acetyl chloride (Popoflf, A 145, 283) — 3 By 
oxidising the corresponding heptyl alcohol 
(Grimshaw A 166, 169) —4 By boiling isobutyl 
aceto acetic acid with aqueous KOH the yield 
being 70 p c (Puidie, C J 39, 467) 

P/operties —Oil Reduced by sodium to sec 
heptyl alcohol and di isopropyl pinacone CrO, 
oxidises it to acetic, isovaleric, and isohexoio 
acids It combines with NaHSO, 

Methyl amyl ketone Me CO CHMePr (142®~ 
147®) From methyl propyl aceto acetic ether 
(E J Jones, A 226,293) Oil, smelhng of pepper- 
mint 

Methyl amyl ketone CH, CO CHMePr 
(135®) SO*- 815 One of the products of 
the saponification of methyl isopropyl aceto 
acetic ether (Van Romburgh, R T G 5, 235) 
Does not combine with NaHSO, Does not give 
a solid phenyl hydrazide 

Mqjbhyl amyl ketone CHaCOCH^CMe, 
(125°-130°) Obtained by oxidising the alcohol 
CMe, 0Hj.CMe, OH (Butlerow, A 189, 78) Oxi 
dised by CrO, to acetic acid and CMe,CO,H 
Does not combine with NaHSO, 

Methyl amyl ketone CH, CO CHEt^ (138®), 
S G 42 817 Obtained by boiling di ethyl aceto- 
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Acetio ether with baryta water (Franhiand a 
Duppa, A 188, 212) Forms an oily compound 
with NaHSO, 

Methyl amyl ketone GH, CO CMojEt Methyl- 
amyl-pmacohn (132°) SG ^ 842, 825 

Obtained by the action of ZnMe^on GMe^Et GOGl 
(Wysohnegrad8ky,il 178,103) GrO, oxidises it 
to HO Ac and GMe2Et COjH 

Methyl amyl ketone GH, GO (142°- 

146°) From sec-heptyl alcohol derived from 
petroleum heptane (90°) Gives acetic acid on 
oxidation (Schorlemmer, A 166, 172) 

Methyl isoamyl diketone CH3 CO GO C,H,|' 
Methyl isocmyl-glyoxal (163°) S G 8814 
Prom methyl nitrosohexyl ketone (Otto a Pech- 
mann, B 22, 2123) Oil, sohdihed by cold 
Phenyl-hy dr aside [100°] White 
needles (from benzene ligroin) 

Dt -phenyl -di hydrazide. [114°] 
Needles (from dilute alcohol) 

Di-oxim [173°] Needles 
Oxim-phenyl-hydraside [132°] White 
needles (from benzene ligrom) 

METHYL AMYL KETONE CABBOXYLIC 
ACID CH, CO CH, CH3.CH3 CH3 CHj CO 
[30°] A product of the action of a boilmg solu- 
tion of KOH in MeOH upon dimethyl-amylene 
diketone carboxyhc ether (Kipping a Perkm, 
jun ,0 J 65, 338) Also from sodium malonic 
ether and OH, CO CB.^ CH, OH^ CH^Br, the re- 
suiting dicarboxyhc acid being distilled Crys 
talline plates, v sol water — AgA' colourless 
plates 

METHYL ISOAMYL OXIDE G,H,,0 te 
GHjOC^H,, Mol w 102 (92°) VD 3 74 

S V 148 1 (Sohifi) From MeONa and isoamyl 
iodide (Williamson, C J 4, 233) 

METHYL-AMYL-PIPEEIDINE C^H^jN le 
0,H,N(OjH„)(CH,) (190°-193°) Prepared by 

dry distillation of the alkaline hydrate obtained 
by the action of moist AgjO on amyl piperidine 
methylo iodide (Schotten, B 15, 422) Colour- 
less fluid SI sol water With Mel it forms a 
crystalline methylo iodide — BHCl hygroscopic 
salt — (B'HCBjPtCl^ sparingly soluble pp , melts 
at [140°] 

METHYL AMYL SDLPHIDE GH, S G^H,, 
(137°) V D 68 6 From NaSC,H„ and Mel 
(Obermeyer, B 20, 2924) 

METHYL AMYL D1 - THIO - CAEBONATE 
*‘CO(SMe)(SC3H„) (c 140°) FromCl CO SC,H„ 
hnd NaSMe (SchOne, J pr [2] 82, 244) Liquid, 
smellmg like GSj With ammonia it gives 
HSG3H,,, urea, and HSMe Alcohohc potash 
forms ]^GO„ methyl mercaptan, and HSCaH,} 
METHYL-ANHYDBO-AOETONE-BENZIL v. 
Tol 1 p 463 

METHYL-ANILINE GANHMe Mol w 
107 (193° uncor) (Fnswell a Green, B 19, 

2036) SG 976 HF -6600 HCv 
973,000 (Petit, 0 B 107, 266) Seat of neutral- 
isation (by HCl) 6,910 (Vignon, C R 106, 1722) 
Formation —1 Together with dimethylani- 
Ime from amlme and Mel or MeBr (Hofmann, 
A 74, 160, B 10, 691 , cf Kern, B 10, 196) — 
2 Together with dimethylanihne by heating 
methyl alcohol with amlme and HGfl at 200° 
finder pressure (Girard, Bl [2] 24, 120 , cf Poir- 
ner a. Chappat, J 1866, 908) —3 By heating 
amlme hydrobromide (or hydroiodide) with 10 
p.c. more than the calenlated quantity of methyl 


alcohol to 150° for 8 hours , the yield is 34 p 0 
of the theoretical (Bernhardt a Staedel, B 16, 
29 , cf Kramer a Grodzky, B 18, 1006) — 4 By 
heatmg acetanilide with alcohohc sodium ethyl 
ate at 170° -200° under pressure (Seifert, B 18, 
1365) — 6 By addmg sodium to a solution of 
acetamhde m xylene, treatmg the resulting 
sodium-acetanilide with Mel and boiling the pro 
duct (G^H^NMeAc) with alcoholic potash (Hepp, 
B 10,327) —6 Froiai its formyl derivative (Pictet 
a Cr^pieux, JB 21, 1108) —7 By boiling diazo 
benzene methyl anihde (IC^ g ) with cone HCl 
(200 c 0 ), making alkalme with NaOH, and dis 
tilling with steam, yield 40 g (Fribwella Green, 
B 19, 2036) 

Purtficatton —By the action of MeOH and 
HCl on amlme a mixture of bases is obtained 
On adding dilute H2SO4 anihne sulphate sepa 
rates, and the bases liberated from the filtrate 
may then be heated with AcCl On pouring the 
product into water the acetyl derivative of methyl 
aniline separates in long needles, while dimethyl 
aniline hydrochloride remains m solution The 
acetyl denvative may be quickly saponified by 
boilmg with cone HClAq (Hofmann, B 7, 523) 
The mixture of bases may also be treated witli 
nitrous acid, whereby a diazo benzene salt, 
phenyl - methyl - nitrosamme, and nitroso di 
methylamlme are formed The nitrosamme, 
being insoluble m water and acids, separates as 
a yellow oil, and may be reconverted by tin and 
HCl into methyl amlme (Noeltmg a Boasson, 
Bl [2] 28, 2) 

Properties — Oil Its aqueous solution is not 
coloured by bleaching powder With NaOBr it 
gives a yellow pp (Denig^s, 0 R 107, 662) 
With CUBO4 it forms a compoundB'(CuS04),4CuO 
(Lachovitch, M 9, 514) 

Estimation — 1 It is treated with a mixture 
of AC2O (1 vol ) and di methyl aniline (10 vols ), 
water is added after the reaction, and the solu 
tion titrated with phenol phthalem The di 
methyl amlme does not interfere with the reac 
tion, and the mixture of it with the acetic anhy 
dride keeps well (Giraud, Bl [3] 2, 142) — 2 In 
a mixture of amlme, methylamlme, and dimethyl 
amlme the amlme is first determined by diazo 
tisation and ppn by (0) naphthol disulphomc 
acid {E ) and NaGl Another portion of the 
mixed bases (2 g ) is mixed with Aep (4 g ), and, 
after 30 minutes water (50 c 0 ) is added The 
liquid IS boiled to decompose the excess of AOjO, 
and the acid solution titrated with Na^COj using 
phenol phthalein as mdicator The amount of 
ACjO found plus that reqmred by the aniline pre 
viously detemuned is then subtracted from the 
amount taken, and gives a measure of the methyl- 
amlme present (Beverdm a De la Harpe, B 22, 
1004) — 3 In a mixture of mono- and £ methyl 
amlme the amount of the former present may be 
known by observing the rise of temperature on 
mixmg with an equal volume of Ac,0 

Reactions — 1 HNO, gives off red fumes con 
tammg GO,, and forms tetra-mtro-methyl amlme 
(Van Bomburgh, B T O % 81) —2 NaNOj 
added to a solution of its hydrocmoride forms 
phenyl-methyl-mtrosamme G^H^ NMe NO, a yel- 
low oil solidifying when cooled as needles [12°- 
15°] It gives no reaction with gallio acid (Be- 
verdm a Be la Harpe, B 22, 1006) Boiling 
tulphwr forms methenyl amido-phenyl meroap- 
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tan and crystalline OgH^NS, [89^] (860^) (Mdhlaa 
a Krohn, B 21, 69) — 4 A solution of methyl- 
aniline sulphate saturated with SO, forms with 
an aqueous solution of alloxan small yellowish 

pn8mBofOO<^g^>C(OH) SO^H^hMe2aq 

(Pellizzan,^ 248,148) — 5 An jwueous solution 
of alloxan forms (04HgN204)(NHPhMe), a com- 
pound crystallising in white scales, with a hydro- 
chloride crystalhsingmpnsms —6 Ihazohemene 
cAZonfie and aqueous NaOAcformPhNMe N NPh, 
a yellowish oil, decoi^posed by dilute HgSOg into 
diazobenzene sulphate (or phenol) and methyl- 
aniline, and by SnCl, and HOI mto phenyl hy- 
drazine and methyl anilme (NOlting a Binder, 
B 20, 3017) —7 p-Nitro-diazobmzene chlor- 
%de and NaOAo form CgH,(NOj) N l^OgH^NHMe 
crystallising in red needles [134°], v sol hot 
alcohol (N a B) —8 Bromo-ocetop/ienoiic forms 
OgHj CO CBEg NPhMe in the cold, and on boiling 
it gives phenyl indole and phenyl methyl-mdole 
(Cullmann, B 21, 2595) 

Salts — B'gH^PtClg Yellow scales Decom 
posed by boihng water (De Coninck, Bl [2] 46, 
131) —B'HCdBrg Trimetrio crystals (Hjortdahl, 
J 1882, 522) — B'jH^SnBrg Monoclimc crystals 
— BHSO^Me Needles (Claesson a Lund vail, 
B 13, 1703) 

Formyl derivative OaHgNMeCHO [12 5°] 
(N a L ) (250°) (N a L ) , (256°) (Pictet a 

Cr6pieux, B 21, 1108) 3G ^ ^ From 
sodium formanilide and Mel (Norton a Liver- 
more, B 20, 2273) Formed also from methyl- 
anilme and the hydrochloride of formimido ether 
(Pinner, B 16, 1652) Oil , could not be sohdi 
fled by Pictet When boiled with 12^ p c mtrio 
acid it yields dinitromethylanilme 

Acetyl derxvatwe OgHjNMeAo ‘Ear- 
alguu * [101 5°] (Kamensky, A 214, 236) 

(256°) (P a 0 ) Formed from sodium acet- 
anilide and Mel (Hepp, B 10, 328, Hofmann, 
B 10, 599) Formed also by the action of acetvl 
bromide on dimethylamline (Staedel, B 19, 
1947) White needles and tablets, si sol cold 
water, v sol dilute alcohol As a medicine it 
has an energetic action on the cerebro spmal 
system (Dujardin Beaumetz, C R 108, 671 , cf 
Giraud, G R 108, 749) It is a good antiseptic 
Boiling nitric acid forms (4, 2, l)-di mtro 
methyl aniline 

Thio acefi/Z derivative OBL, CS NPhMe 
[59°] (290®^ From the acetyl derivative and 

sulphide of phosphorus (Wallach, B Id, 528) 
Monoclmio plates (from CHOI,) InsoL water 
and alkalis, sol alcohol and ether 

Proptonyl derivative 
OHg CHj CO NPhMe [58 5°] From sodium 
propionanihde and Mel (Norton a Allen, B 18, 
1998) With boiling BLNO, (100 pts of S G 
1 029) it yields (4, 2, 1) di-nitro methyl anilme 

Oxalyl derivative (CONPhMe), (260°) 
Forms oxaUc acid, alcohol, and methylanilme 
(Norton a Livermore, B 20, 2273) Boiling 
mtnc acid converts it mto di mtro-methylanilme 
[177°] 

BenMoyl derivative OgH^NMeBz [38°] 
From metnyl-aniUne and BzCl (Hepp, B 10, 
3291 Formed also by heating di methyl anihne 
Witn benzoyl chloride at 180° (Hess, B 18, 686) 
Large monoclmio oryatals , insol water, but v 


sol other solvents Gives a mono mtro- deriva 
tive [136°] 

Witrosamine PhMeNNO [12°-15°] From 
methylanilme hydrochloride and aqueous NaNO, 
(Hepp, B 10, 329 , Fischer, A 190, 161 . B^- 
verdm a De la Harpe, B 22, 1006) Yellow oil, 
solidified by cold Reduced by tin and HCl to 
methylanilme Gaseous HCl passed into its 
solution in alcohol ether forms the isomeric 
[4 I3NO OgH^ NHMe [118°] which crystallises 
from water in pnsms, v sol alcohol, and is 
converted by heating with aqueous NaOH mto 
p nitrosophenol and methylamine (Fischer a 
Hepp, B 19, 2991) 

Di-methyl-anihne CgHjNMe^. Mol w 121 
[2°-2 5°] (Friswell a Green, private communtca 
twn) (193°) SG AO 9676 = 1 569 (Bruhl, 

A 235, 14) S H (9°-82°) 443 (Schiff , O 17, 
286) Heat of neutralisation (by HCl) 6,810 
(Vignon, C R 10b, 1722) Formed by neatmg 
anilme with Mel or MeCl 

Preparation ~1 Anilme hydrobromide (or 
hydroiodide) is heated with (2 mols + 10 p 0 
excess of) methyl alcohol to 150° for 8 hours, 
the yield is 95 p 0 of the theoretical (Reinhardt 
a Staedel, B lb, 29 , cf Lauth, Bl 7, 448) — 2 
Anilme (18 pts ) saturated with HCl is mixed 
with a further quantity (75 pts ) of anilme and 
methyl alcohol (75 pts ) The mixture is heated 
at 230° in closed vessels until the mternal 
pressure falls The use of a comparatively small 
quantity of HCl avoids the formation of toluidme 
and allows of the use of iron vessels The HCl 
18 sometimes replaced by H SO4 (Schoop, Chem 
Zett 11, 253) 

Purijicatmi — Dimethylanilme can be sepa- 
rated from methyl anilme by the methods de 
sciibed under methyl aniline It can also bo 
purified by freezmg (Hubner, A 224, 347) 

Reactions — 1 When its vapour is passed 
through a red hot tube it forms benzomti^e (25 
pc), carbazole, NH,, benzene, and HCy (Nietzki, 
B 10, 474) — 2 When heated m a current of 
HCl at 180^ the products arc MeCl and anihne 
(Lauth, B 6, 677) —3 With sodium hypo- 
bromite it gives a greenish yellow pp m the cold 
and a red pp on heating (Denig^s, C R 107, 
662) —4 Bromine (1 mol ) at 116° forma 
methyl violet and naphthalene (Brunner a. 
Biandenburg, B 11,697) -5 By mtrafion with 
a mixture of equal volumes of ordinary cone 
HNO, and water at 0° di mtro di-methyl anihne 
C,H,(NOg), NMe [4 2 1] is formed (yield 116 p c ) 
If the mixture is allowed to get warm another 
di mtro di methyl anilme [probably 5 3 1] is 
formed (yield 16 p 0 ) By further mtration of 
the first isomeride by boiling it with fuming 
mtnc acid tri mtro phenyl methyl mtramide 
0,H,(NOj3NMe(NO,) [6 4 21] is produced By 
the same treatment the second isomeride is con- 
verted mto di mtio phenyl methyl mtramide 
C,H3(NOj3.NMe(NO,) [5 3 1?] (Mertens, B 19, 
2123, cf Romburgh, B T O 2, 31) When 
mtrat/id m presence of a large excess of HjSO^ 
(20 pts ) it yields as chief product the m nitro- 
derivative whilst then mtro derivatiifeis formed 
m smaller quantity (Groll, B 19, 198 , N5ltmg, 
B 19, 646) —6 Combines with aluminium 
chloride with great evolution of heat formmg 
long prisms [88°] (H Giraud, Bl [3] 1» 691), 
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Heated m sealed tube with 6 pts of aluminium 
chlonde for 10 hours at 250° no change is 
effected Heated m air with excess of alumi* 
mum chloride it yields a tetra methyl benzidine 
jpH,) 2 N 0^4 0 ,H 4 N(CHy„ small needles [196°] 
This b^se is spUt at 180° by action of HCl gas 
into methyl chloride and benzidine [118°] —7 
Nitric oxide passed for 12 days into a solution of 
dimethylaniline (500 g ) in absolute alcohol (510g ) 
forms NMe 2 .C A N N O.H* NMe^ After 8 or 4 
weeks* passage of the gas there are formed a base 
CjgH^jN, [173°] and a violet colouring matter 
CjeH^NjO, (?) (Lippmann a Lange, B 13,2136) 
8 Nitrotis acid forms nitroso di methyl aniline 
2 v ) — 9 By heating with sulphur there is 
' »rmed a compound which is converted 


t 


by HNO, mto abase 


/CH,. 

>CH 7 of 

\S7 


which 


appears to be CaH^ 




the nitrate B'HNOa crystallises in colourless 
needles and the platmochlonde B'jEUPtCla in 
plates (Mohlau a Krohn, B 21, 66 ) The com 
pound 0 sHtKS 2 is neither acid nor basic and 
yCa. 

It melts at 

89° and forms prisms, insol water, and volatile 
with steam On heating with sulphur it is con- 
verted into methenyl amido phenyl mercaptan 
10 Chlorule of sulphur forms tetra methyl 
di amido di phenyl disulphide S 2 ( 0 aH 4 NMe 2)2 
(Hannimann, B 10, 403) -—11 Heated with 
persxdphocyanic acid it gives SfCaHaNMe^)^ with 
simultaneous formation of thiocyamc acid, CS^, 
H 2 S,and NH 3 (Tursim, B 17, 686 ) -12 Mixed 
with CS 2 and then treated with zinc dust and 
HCl it gives tetra-methyl di amido di phenyl 
methane [90°] and thioformic paraldehyde [212°] 
(Wiernik, B 21, 3204) —13 Oxidising agents 
give rise to penta methyl tri amido tri-phenyl 
carbinol (methyl violet) (0 a E Fischer, B 11, 
2099) —14 COCI 2 forms CO(C«H 4 NMe 2)2 and, at 
120 °, NMe^ 0^(00 C^H^NMeJ^ -15 CCI 4 gives 
at 180°C (C^tH^NMeJ* (Hannimann, B 10, 1689) 
16 Chloroform at 230° yields CH(C 6 H 4 NMe 2)3 
(Hanimann,B 10,1235) — 17 Chloral hy dr atem 
presence of ZnCl^ forms CCI 3 CH(OH) O^H^NMej 
pCnSfler a Boessneck, B 20, 8196) — 18 Fur 
furaldehyde m presence of zinc chloride yields 
C^HjO CH(C 8 H 4 NMe 2)2 which crystallises in pale 
yellow needles [83°] and is a strong base (0 
Fischer, A 206, 141)— 19 With Twpfotc aide- 
hyde and ZnCl^ it also forms a condensation- 
product (Auger, Bl [2] 47, 42) — 20 Benzoic 
aldehyde and ZnCL^ forms C 3 H 5 CH(C 3 H 4 NMe 2)2 
(0 Fischer, B 10, 1624) — 21 When treated in 
the cold with acetyl bromide it becomes hot and 
yields acetyl mono methyl aniline (Staedel, B 
19, 1947) — 22 Heptoyl chlonde m presence of 
ZnCl^ forms a base [72 6 °] (278° at 16 mm ) 
fKrafft, B 19, 2987) —23 By heating with 
hemoyl chlonde at 190°, benzoyl methyl aniline 
IB formed with splitting off of MeOl (Hess, B 18, 
686 , cf Michler, B 9, 1899) —24, Benzoic acid 
(1 mol ) and PjO* at 200 ° forms di-methyl 
amido-benzophenone [38 °] (0 Fischer, A 206, 
88 ) — 26 Phthalic a/nhydride m presence of 
Z 11 CI 2 forms di-methyl-anilme phthalefn— 26 
Benzotnehlondi forms * malachite green * 


(NMej CgHJ^CCl CgH, The same body is formed 
by the action of Bz^O or BzCl in presence of 
PjOj — 27 Orthoformic ether and ZnOL form 
CH( 03 H 4 NMo,), —28 Vanillin and ZnOt} form 
[186°] (Fischer a Schmidt, B 17, 
1895) — 29 A blue compound is obtamed b^ 
the oxidation ol dimethylaniline with chloranil 
or other chlorinated quinone It appears to 
have the same constitution whichever ohloro 
quinone is used, as on reduction it always gives 
a leuco base of the formula OjaHa^Nj and melting 
point [173°] The latter fo**ms glistening plates, 
si sol cold alcohol, v sol hot alcohol, benzene, 
and ether It forms the salts B TEjClj colour- 
less crystals — B 'B[ 2 CyPtCl 4 fine needles — 

B'^Me^Clj crystals, sol water, si sol alcohol, 
with wet AgjO it gives an alkaline fluid (Meister, 
Lucius, a Brunmg, B 13, 212, 2100 , Wiohel- 
haus, B 14, 1962) —30 Acetone saturated 
with SOj forms (0,H.O)(SOJ(NMe.Ph) crys 
tallismg in lustrous plates, v sol water 
and alcohol, insol acetone (Boessneck, B 
21 , 1906) Acetone and ZnOlj at 160° forms 
CMe 2 (C,H 4 NMe 2)2 [83°] (Doebner, B 12 , 810) — 
81 Di methylaniline dissolved m a saturated 
solution of SO 2 and mixed with an aqueous solution 
j of alloxan forms ( 04 HjN 5 i 04 )(NMeBh)H,S 03 4aq 
crystallising m monoclinic plates , ah c=^ 
13399 1 3394, 6«93°23' (Pelhzzari, A 248, 
148, O 18, 329) —32 A saturated aqueous solu 
tion of alloxan forms a compound Oj^HjjNaO^aq 
crystallising in colourless needles, si sol water, 
decomposing at 260° (Pelhzzari, O 17, 409) 
The compound forms a crystalline hydrochloride, 
i nitrate, and oxalate, and yields a silver salt 
Ci 2 H, 2 AgNj 04 It IS decomposed by alkalis 
forming a compound CjiHjjN^Os, decomposing 
at 281° — 33 s-Tnnitrohenzene forms a com 
pound NMeJPhOjB[j(N 02 ), [108°] which crystal 
Uses m long dark violet needles, si sol alcohol 
(Hepp, A 216, 368) — 84 Trinitrotoluene 
forms a corresponding body (H ) —35 Tri nitro 
aniline forms NMe 3 PhC,H,(N 02 ) 2 (NH) [141°] 
(Hepp) 

Salts — Dimethylaniline is appaientlv less 
basic than aniUne, for if a mixture of the bases 
IS treated with an insufficient quantity of cold 
aqueous HCl the base left uncombmed is chiefly 
dimethylaniline (Morley, G J 51, 580) — 
B'H^SO^ [80°] Sol water, insol ether and 
benzene H F 8400 The normal sulphate 
could not be formed At 190° the acid sulphate 
splits up into CO 2 and the sulphonic acid 
(Vignon, C B 107, 263) -B' 2 HjHgCl 4 [149°] 
Large tables or pnsms , sol hot water and hot 
alcohol Prepared by adding aqueous HgClj 
to an alcoholic solution of dimethylaniline 
(Klein, B 11. 1741) — B'^Hg^OCL^ Formed 
together with the preceding Small needles or 
glistening leaflets, m sol hot water and hot 
alcohol, insol cold water, v sol benzene On 
heating to 100 ° a blue colouring matter is 
formed — B'sHgOl, (Leeds, J 1882, 504) — 
B^ 2 H*SnCl 4 Large monoclmio crystals (Hjort- 
dahl, J 1882, 623) — B'^H^PtOl, Tables — 
B' 2 ^PtCl 4 2aq (Bernhardt a Staedel, B 16, 
29) — B'aHjPtBr, Brownish • red monocUnio 
needles — Bil 32 B'HI (Kraut, A 210 , 324) — 
(BiljjSB'HI — (BiI,)i4B'HI — (BiI,) 46 B'HI - 
BiIsB'HI — B'sH 4 FeQy| Lammas, si. sol cold 
water, being less soluUe than the methylanihna 
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ana aniline lerrocyanides (Fischer, A 190, 184) — 
B'jH^PeOy, 2aq (Eisenberg, A 205, 266) 

Methylo^todide CjHjNMe,! Phenyl trt- 
methyl’ammonitim iodide S (alcohol) 2 2 at 8^ 
The combination of PhNM#*^ and Mel takes 
place rapidly (Lauth, Bl 7, 448) It may also 
be obtained by shaking a mirture of aniline 
(1 mol ) with Mel (8 mols ) and KOH (2 mole ) 
mssolved in water (Pawlinoff, J R 13, 448 , Bl 
[2] 87, 493) Plates (from ai^ohol) Converted 
by moist Ag^O into C«HjNMe,OH a deliquescent, 
crystalline, caustic ’ ase When the methylo 
iodide IS distilled it splits np into NMe^Ph and 
Mel, but these recombine in the receiver If, 
however, a current of HCl be passed through the 
retort NMejPhHCl condenses m the receiver, 
while Mel escapes and may be condensed m a 
second colder receiver (Menll, J pr [2] 17, 286) 
When treated in a sealed tube with a solution of 
potassium in anhydrous liquefied ammonia it 
yields KI, NMe„ and possibly benzene (Thomp- 
son a Cundall, C J 53, 761) Boiling cono 
KOHAq slowly decomposes PhNMe,I into di 
methylaniline, KI, and MeOH (Claus a Rauten 
berg, 5 14,621) The methylo iodide gives rise 
to the followmg derivatives — PhNMe,!, [115®J 
Brown trimetric plates (Geuther, A 240, 69) — 
PhNMeals [87°] (Dafert, M 4, 500) Lustious 
green monoclimc needles , a 5 c =» 1 794 1 1 251 , 

J8 = 69° 43'— PhNMeJ, [65°] Violet black 
plates —PhNMe,IZnL Tnmetnc crystals 
(Hjortdahl) -PhNMeaClHgCl^ [188^ S 36 
at 6 2° Needles (Hubner, A 224, 352) — 
(PhN Me ,Cl) 2 PtClg Orange needles (from water) 

S 33at7 4°-(PhNMe,)2CrA Prisms S5 — 
(PhNMe,),Cr,0,j Monoclinio crystals (Hjort 
dahl) 

Ethylo iodide B'Etl [125°] Identical , 
with methyl ethyl aniline moth} lo iodide , KOH ' 
splits off dimethjlamlme (Claus a Howitz, B > 
17,1325)— PhNMe^Etl, [81°] Dark violet hexa- 
gonal rhombohedra (Geuther) -PhNMe^Etlj 
[60°] Lustrous bluish - green plates — 
PhNMe EtI [45°] Violet black plates 

References — Bbomo , Bbomo di - nitbo , 
CnLOBO , CiiiA>Bo NITBO , loDo DI-, NiTBo , and 
Nitboso di mkthydxmline 

DIMETHYLANILINE - AZYLIHE v Di- 
meihyl-amido benzene kzo-dimethylanilme 
DI - METHYL - ANILINE -FHTHALEiN v 
Tetra methyl di amido di phenyl phthalide 
METHYLANILINE SDLFHONIG ACID v, 

MeTHYLAMIDOBENZENE SULPHONlC ACID 

0 DIMETHYLANISIDINE v o Dimethyl- 

AMIDO PHENOL- 

METHYL- ANISOL is the viethyl ether of 
Cresol 

(B Ij^METHYL-ANTHEACENB ta. 

“o' [208=] 

(BSrnstem) , [200°] (Birukoff) Formed by dis- 
tilling erythro-oty methyl anthraquinone with 
Pine dust (Birukoff, B 20, 2070) Formed also 
by boiling iso methylanthraquinone with zinc 
dust and ammonia, and sphttmg ofif water from 
the resulting methyl hydrozanthranol by boiling 
with xylene ^Omstem, B 15, 1821) White 
plates —•B'C,Il 3 (N 03 h 0 H red needles Gives 
on oxidation methyl-anthraquinone [167^] and 
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the corresponding anthraqnlnone earboxyhe aoid. 
Forms a di bromo methyl anthracene [148°] 

Hexahydride G„H|g. [o 65°] Formed 
by reduemg the dilactone of benzophenone di- 
earboxyhe acid with phosphorus and hydno 
iodide (Graebe a Juillard, A 242, 256) Plates 
V sol alcohol, ether, and chloroform Passed 
through a red hot tu^ it yields a hydrocarbon 
[195°] On oxidation it yields me&ylanthra- 
qmnone [164°] 

(B 2) Methyl-anthracene 

olH,<Q^O,H,Me[* 2 ] [200®] Occurs m 

coal tar od, and hence is present in crude anthra- 
cene and phenanthrene (Japp a Schultz, B 10, 
1049) 

Formation — 1 By passing di-tolyl methane 
through a red hot tube (Weiler, B 7, 1181) — 
2 By passing di tolyl ethane through a red hot 
tube (O Fischer, B 7, 1191 . 8, 675) —3 Appa- 
rently occurs among the products obtained by 
passing vapour of oil of turpentine through a 
red-hot tube (Schultz, B 10, 84) —4 By the 
action of zinc dust at high temperatures on 
chrysophanic acid 0 , 4 H„ 02 ( 0 H) 2 , on emodm 
C,4H,02(0H), (Liebermann, B 8, 970 , A 183, 
163), on aloin (m small quantity) (E Schmidt, 
B 8, 1275, Ar Ph [3] 8, 496), on the acid 
[4 1]CH, CO C,H, CO 2 H (Gresly, A 234, 
238), on abietic acid (colophony), on gum benzom 
(Ciamician, B 11, 273), on chrysarobin (Lieber- 
manna Seidler,A 212, 34), and on methyl quim 
2 arm(Nietzki, B 10,2013)— 6 By boiling phenyl 
xylyl ketone C^Hj CO OJI^MejCl 2 4] for a long 
time (Elbs, J pr [2] 36, 472) The isomeric 
C„Hj CO C,H,Me [1 2 5] condenses on boding to 
the extent of 10 to 20 p c to (B 2) methyl 
anthracene , dehydrating agents either stop the 
reaction or split off benzoic acid 

Properties — Yellowish plates (from alcohol) 
Sublimes in large white plates, exhibiting blue 
fluorescence SI sol alcohol, ether, and HOAc, 
v sol CHClj, benzene, and CSj Chromic acid 
in HOAc oxidises it to anthraquinone carboxylic 
acid [282°] Cone HNOj added to its alcoholic 
solution forms methyl anthraquinone Bromine 
m eSj forms a di bromo derivative [156°] 
(Fischer), which yields, on further bromma- 
tion, a tetra bromo derivative crjstalhsing from 
toluene in needles The picric acid com- 
pound melts at [93°] (Gresly) 


Di-methyl-anthracene C ,^,4 f.s. 

CH 

C,H,<[| [71°] (above 360®) VD 


7 19 One of the products obtained by passing 
benzyl mesitylene through a red hot tube Se- 
parated from the di methyl anthracene [218°] 
which accompanies it in smaller quantity, by 
crystallisation from toluene, in which the com- 
pound, melting at 71°, is extremely soluble 
Farther purified by m^ns of its picric acid 
compoohd (Louise, Bl [2] 44, 180 , A Ch [6] 
6, 191) White needles, v e sol cold benzene 
and toluene, m sol HOAc and alcohol On 
oxidation with CrO, in HOAc it yields di methyl- 
anthraqamone [158°] The picric acid com- 
pound forms long red needles. Forms a grey 
compound with nitro anthracene. 
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Di-metliyl-axLtliraceBie 

[219°] One ol the products of the passage of 
benzyl>xnesitylene through a red hot tube (Louise, 
Bl [2] 44, 178) Bhomboidal plates, insol cold 
alcohol, si sol ether, ligroln, and acetic acid, v 
sol hot benzene and toluene Forms small 
colourless leaflets when sublimed Br in CS, 
forms a crystallised bromo< derivative The 
picric acid compound crystallises in red 
needles GrO, m HOAc oxidises it to a di> 
methyl anthraqumone [170°] Forms a grden 
compound with nitro>anthraoene 
Di methyLanthracene 
CH 

[220'>-226'>] 

Obtained by distilling with zinc dust the tn-oxy- 
di methyl-anthraqumone derived from m xylene 
carboxylic acid, galhc acid, and H2SO4 (Birukofif, 
B 20, 871) Plates Oxidised by OK), to a di- 
methyl-anthraqumone [112°] 


Di-methyl-anthraoene 04H4^^ ^CgHjMej 

[216°] Obtained by treating a mixture of toluene 
(3 pts ), CSj (3 pts ), and chloroform (1 pt ) with 
AIGI3 (2 pts ) (Elbs a Wittich, B 18, 348) With 
chromic acid it gives a qumone [162°] Probably 
identical with the isomeride [219°] 


Bi-methyl-anthraoene 




[203°] From [2 4 ^C.HjMea CO 0,H4 002H[1 2] 
by heating with red hot zmc-dust (Gresly, A 
234, 238) Plates Possibly idenUccd with the 
isomende [220°-226°] 

Di-methyl-anthracene 

CH 

0,H,<^1 ®] [246"] Fonnedby 

reduction of di-methyl-anthraqumone [183°] 
with zmc-dust and NH, White plates, with 
bluish-green fluorescence Its picrate forms 
gamet-red needles, decomposed by alcohol (Elbs 
a Eurich, B 20, 1363) 

Bi-methyl-anthraoene 

.CHv 

C4H,Me<^^^^04H,Me [200°] Formed from 

coal tar xylene by chlorination at boihng tempe- 
rature, and subsequently heating the resultmg 
[3 1]C4H4(CH3)(CH2C1) with water at 210° (Van 
Dorp, B 5, 074) White fluorescent plates 
Yields on oxidation with chromic acid a qumone 
[163°] Br gives a di bromo di-methyl anthra- 
cene [154°] Perhaps identical with the follow- 
ing isomende 

Di-methyl-anthraoene 

CH 

[226°] (A ) , [232°] (F 

a 0) Occurs m coal-tar (Zmcke a Wachen- 
dorff, B 10, 1481) Formed from toluene, AlCl,, 
and acetylene tetra-bromide (Anschiitz, A 235, 
172) Prepared by acting on toluene with methyl- 
ene ohlonde m presence of AlCl, (Fnedel a 
Crafts, BL [2] 41, 323 , A Oh [&] 11, 266). 
Scales With CrO, m HOAc it gives dimethyl- 
anthraquinona [160^], which forms an orange 


solution m H3SO4 The picric acid com 
pound crystallises m slender needles 
Di-methyl-antbraaene 
CH 

[244°]. From tetra 

methyl anthracene dihydride, 
C4H,Me<gg^®>G.H,Me by distillation over 

red hot zinc dust (Anschutz, A 235, 320), 
Greemsh-yellow lammaB (from benzene) , m sol 
benzene, si sol alcohol Gives on oxidation di 
methyl-anthraqumone [23'S°] 

s Di methyl-anthracene dihydnde CifH,, 

FromothyUden. 

bromide, binzene, and AlCl, (Anschutz, A 235, 
305) Yellow lammas (from alcohol) Sublimes 
m yellow needles V sol benzene, CS^, and 
ether, si sol cold alcohol and glacial HOAc 
Distillation over red hot zme dust gives anthra 
cene Oxidation gives anthraqumone Bromine 

IB HOAo gives which orys 

tallises from toluene m needles 

Picrate [174°] 

ti-Di-methyl anthracene dihydnde 

0 sH 4<^^^^^03H4 [56°] Formed by the ac- 

tion of HI and red phosphorus on dmiethyl- 
anthron C3H4<^^^^J^C^H, at 150° (Hallgarten, 

B 21,2508) White crystals, sol ether, benzene, 
and HOAo 

/CH. 

, Tn-methyl-anthracene C8H^<^ ^CaHMe, 

[J 2 3 s] [236°] (W ) , [243°] (G ) Obtained 

by distilling * ij/ cumene phthaloylio ’ acid 
C^HMe3 CO C^H, CO H with zinc dust (Gresly, 
A 2*34, 239) Foimed also by distilling tri oxy 
di methyl anthraqumone [244°] over zinc dust 
(Wende, B 20, 868) Exhibits green fluoies 
cence 

Tri-methyl-anthraoene OnH,, t e 
CH 

[2 6j]cAMe,<^| ^O.H,MeQs] [227°] 

Formed by boilmg di j> xylyl ketone 
CgHgMe^ CO CflHgMea for six hours, H 0 bemg 
eliminated Colourless plates, with bluish green 
fluorescence Sublimes below 100°, slightly 
volatile with alcohol V si sol cold alcohol, v 
sol ether By CrO, and acetic acid it is oxidised 
to tn methyl anthraqumone [184°] (Elbs a Ol 
berg, B 19, 409, Jpr [2] 36, 483) 

Tetra-methyl-anthraoene C„H„ [c 280°] 
A small quantity ( 3 g ) is formed from m xyh ne 
(100 g ), AljClg, and acetylene tetrabromide (An- 
schutz, A 236, 173) CrO, gives a substance 
(tetra methyl anthraqumone?) which foims 
needles [o 300°] 

Tetra methyl-anthracene (?) [280°] From 

o-xylene, AlaClg, and acetylene tetrabromide 
(Anschiitz, A 235, 176) Fluorescent needles 
Tetra-methyl anthracene (?) [280°] Formed 
similarly from p xylene (A ) 

Tetra-methyl-anthracene 0,4H,Me4. [168°]. 
Formed by the action of methylene ohlonde in 
presence of A101| on m-xylene, and in smaller 
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quantity on ^'-cumene (Friedel a Crafts, A Ch 
[6] 11, 268) Crystallises from benzene Gives 
a dark red crystalline compound with picric acid 
Cone H^S04 gives a yellow solution CrO, m 
HOAo oxidises it to tetra methyl anthraqumone 
[206°] 

Tetra-methyl«anthracene dibromide 
0,H,Me<^®J^®>C,H5Me From the corre- 

■ponding tetra methyl anthracene dihydride by 
bromination (Anschutz, A 236, 321) Yellow 
needles , decomposes when heated 
Tetra methyUanthraoeiie dihydride 

MeC.H,<Qy® 2 >OAMe [171°] Obtained 

by the action of ethylidene chloride on toluene 
in presence of Al^Cl^ (Anschutz, A '' 235, 317) 
Pale yellow trimetric lamin® ^ a b c= 676 1 924 
(from alcohol and HOAc) , v sol benzene, si 
sol HOAc, V si sol alcohol Distillation over 
red hot zinc dust gives di methyl anthracene 
[244°] Oxidation gives di - methyl - anthra- 
quinone [236°] 

Pierage C„HoC,H(N 02 ),OH [165°] Bed 
glistening needles 

Hexa-methy 1-anthracene C,4H4Mea [c 220°] 
One of the products of the action of methylene 
chloride on cumene in presence of AlCl, 
(Friedel a Crafts, A Ch [6] 11, 272) Not vola 
tile at 410° The alcoholic solution gives with 
picric acid a broivnish black pp [203°] Cone 
H^b04 forms a red solution, becoming colourless 
after absorbing moisture 

References —Di bromo methyl -anthracene 
and Amido methyl anthracene dihydride and 

DIBROMIDF 

DI-METHYL-ANTHEACHBYSONEu Tetra 

OXY DI MUHYL-ANTHRAQUINONE 

DI METHYL ANTHEACYL AMINE « Di- 

MFTUII ANTHRAMINE 

DI-METHYL ANTHEAFLAVIC ACID v Di- 

OXY DI METHYL ANTHRAQUINONE 

METHYL ANTHEAGALL0L8 v (12 3) Tri- 

OXY Ml rH\L ANTHRAQUINOVE8 

DI METHYL AHTHEAMINE C,»H, NMe. 
Di methyl anthracylamine [155°] Formed by 
heating the methylo hjdrate Thin golden 
plates Soluble in alcohol with a green duor 
escence 

baits — BHCl colourless plates, decom- 

posed bv water — B' H Cl ^tCl4 yellow pp 
Methylo iodide B'Mel [215° uncor] 
Formed by heating anthramme with methjl 
iodide at 100° Flat needles, sol hot water, si 
sol cold, nearly insol alcohol 

Methylo chloride platinum salt 
B'jMe ClPtCl4 yellpw crystalline pp 

Methylo hydrate B^e(OH) strongly 
alkaline Formed by the action of Ag^O on the 
iodide , on boiling the aqueous solution it de- 
composes into di methyl anthramme and methyl 
alcohol (Bollert, B 16, 1636) 

METHYL-ANTHEANILIO ACID v Amido- 

VOLUIO ACID 

(B 1) METHYL-ANTHEAQDINONE 

C^,<°°>CAMe[® l] Mol 

w 222 [164°] (Graebe), [167°] (Birukoff) , 

[176°] (Bdrnstein) Formed by oxidising (B 1)- 
methyl-unthracene with CrO, and HOim (Biru- 
koff, B 20, 2070) Formed also by oximsing 
voLoin 


(B 1) methyl anthracene hexahydnde (Graebe 
A 242, 256) The same, or the following, 
methyl anthraqumone is a by product m the 
preparation of anthraqumone (Wachendorff a 
Zmeke, B 10, 1485 , Bdmstem, B 16, 1820) 
Small needles (from dilute HOAc) V. e sol 
alcohol and benzene 

(B 2) Methyl-anthraquinone 

OA<co>®A “®[5 2] [163°] (F), [173«] 
(E ), [177°] (E6mer a Link, B 16, 695) 

Formation — 1 By warming an alcoholic 
sohition of (B 2) methyl anthracene with nitric 
acid, ppg with water, and subliming (0 Fischer, 

B 8, 675) — 2 In small quantity by boihng 
phenyl m xylyl ketone (Elbs, J pr [2] 35, 471) 

3 By warming [4 1]CH, C.H^ CO C H* CO^H 
with HjSO* at 170° for ten minutes (Gresly, A 
234, 239) 

Properties — Yellow needles Sublimes m 
almost colourless needles V sol alcohol, benz 
ene, and HOAc (B a L ) , according to Fischer, 
however, it is si sol these solvents Cone 
H SO4 forms a blood red solution which becomes 
violet on heating When heated with zme-dust 
it yields methyl anthracene [203°] With fuming 
H^S04 It yields a disulphomc acid, which on 
fusion with potash forms di oxy methyl anthra 
qumone (methyl ahzarm) [252°] (Fischer) 

Isomeride of Methyl anthraqumone t; 
Metuanthrene 

Di methyl-anthraquinone C,^H, 0^ IjS 
C.H,<^®>C.iytfe,Q2 4]5> [153^] Obtained 

by oxidising the corresponding di methyl an 
thracene [71°] Formed also by heating benzoyl 
mesitylemo acid C^Hj CO CgHMe^CO^Ji with 
and subliming the product (Louise, A Ch 
[6] 6, 193, 228 , Bl [2] 14, 181) Y eUow acicular 
prisms (from chloroform acetone) or needles (by 
sublimation) Insol water, si sol alcohol, sol 
chloroform and acetone With zinc-dnst and 
KOH it gi\ es an intense red colour This di 
methyl anthraqumone ought theoretically to be 
identical with those melting at 180 and 112° (v 
infra) 

Di methyl anthraqumone 0„H,o02. [170°] 
Obtained by oxidising di methjl anthiacene 
[219°] with CrO, m HOAo (Louibe, A Ch [6] 6, 
189 , Bl [2] 44, 180) Yellow needles (from 
alcohol) With zinc dust and KOH it gives a 
characteristic red tmt, which disappears oa 
heating 

Di methyl anthraqumone 

[e ® 

Obtained by heating 0 xylyl phenyl ketone 
carboxyho acid (0 xyloyl 0 benzoic acid) 
[3 4 l]C,H,Me, CO C,H4 CO,H[l 2] with cone. 
H,S04 B> HNO, (S G 12) at 220° it is 0x1 
dised to anthraqumone di carboxyho acid [340°] 
(Elbs a Eunch, B 20,1361). 

Di-methyl-anthraquinone 

* *1- U80“]. 

Formed by heatmg m-xylyl phenyl-ketone- 
o carboxyho acid (m-xyloyl-o-benzoio acid) 
[2 4 l]C,H.Me,COC,H4CO,H[12] with cone 
H2S0^ , the yield is 60 to 70 p 0 of the theo- 
retical (Gresly, ^4. 284, 240 , ^bs a Gunther,. 
B« 20, 1364) Bmsll needles, si sol benzene 

U 
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and alcohol By dil HNO, it is oxidised to 
anthiaqumone m di carboxylic acid [above 330°] 
Reduced by zinc dust and ammonia to a hydro- 
carbon [86®] which forms with picric acid 
reddish-brown scales [136°] 

Di methyl anthraquinone 

2 6] [118^ Ponned 

by warming [4 1 aj]C6HaMe2 CO 0^114 CO^H[2 1] 
with cone H2SO4 at 120° (Gresly, A 234, 240) 
Di methyl anthraquinone 

C.H,<^^>C.H,Me,Q2 4]? [112“] Obtained 

by oxidising the di methyl anthracene [220°- 
226°] (Birukofif, B 20, 871) 1 

Di methyl-anthraquinone 

0,H,<^®>C.BL,Me, [162“] Obtained by 

oxidismg di methyl anthracene [216°] (Elbs a 
Wittich, B 18, 348) 

Di-methyl anthraquinone 

CAMe<®^CAMe [236“] Formed by 

oxidation of di methyl anthracene [244°] Pale 
yellow needles, si sol HOAc, v si sol alcohol 
(Anschutz, A 236, 321) 

Di-methyl-anthraquinone 

C,H,Me<®Q>CJH,Me [165“] Obtained by 

oxidising the di methyl anthracene occurring in 
coal tar xylene (Wachendorff a Zmeke, B 10, 
1482) Small light yellow needles (from dilute 
alcohol) May be sublimed M sol alcohol, 
ether, and HOAc 

Di-methyl-anthraquinone 

C.H,Me<;®®>CAMe [160“] Obtained by 

oxidismg the di-methyl anthracene formed from 
toluene, methylene chlonde, and AlCl, (Friedel 
a Crafts, A Gh [6] 11, 266) Forms an orange 
solution in H2SO4 Probably identical with the 
preceding 

Tn-methyl anthraqumone 
W<CO>°*™®* CMeMeMe-12 4] [161”] 
Formed by warming xj/ cuminoyl benzoic acid 
CflH Me, CO CeH, CO^H for a short time with 
cono H2SO4 (Gresly, A 234, 240) Needles 
Tri-methyl-anthraquiuone 
[2 6j]c^,Me,<®®>O.H,Me[l3] [184“] 

Formed by oxidation of the tn methyl anthra 
cene obtained from di p xylyl ketone (Elbs a 
Olberg, H 19,409) 

References — Amido-, Nitro , and Oxt- 

MBTHYL ANTHBAQUINONB8 

METHYL AKTHBAQDIKONE CABBOXY. 

LIO ACIOC„R,.0,« « CAMe<gQ>0,H, CO^ 

[246°] Occurs among the products of the oxi- 
dation of coal tar di-methyl anthracene by CrO, 
in HOAc (WachendorS a Zincke, B 10, 1483) 
Small needles (by sublimation) ; y. sol, hot 
alcohol 

Di-methyl-anthraquinons oarboxylio aoid 
0,^„0,te C.H,<^^OAMe.CO^ [240”] 

Formed by heating i;/-cuminoyl.benzoio aoid 
C^HjMe* CO C.H4 C02Hr2 1] with fuming H^SO. 
(Gresly, A. 234, 241). SmaU needles. V. boL 


alkalis, si. sol alcohol and benzene May be 
sublimed 

DI-METHYL-AHTHBABUFIH v Di oxy dx- 

METHYL ANTHBAQUINOKE 

DI- METHYL -ANTHBONE C,sH,40 

action of Mel and KOHAq on anthranol (Hall- 
garten, B 21, 2508) Transparent crystals, v 
sol benzene, ether, si sol petroleum ether 
Converted by the action of HI and red phos- 
phorus into di methyl anthracene dihydride 

METHYL-ARBUTIN v Arbdtin 

METHYL ARSENATE Me^AsO, (214°) 

S G 1 669 Formed from AggAs 04 and Mel 
(Crafts, Bl [2] 14, 99) 

METHYL ABSENITE Me,A80, (129°) 

S G 1 428 V D 6 01, From AsCl, and 
NaOMe (Crafts. Bl [2] 14, 104) When 

arsenious acid is dissolved m aqueous NaOH 

and treated with alcoholic Mel the product is 
not mono methyl arsenite but methane arsonic 
acid CHsAsO(OH )2 (Klinger, A 249, 149, cf 
vol 1 p 317) 

METHYL ARSINE v Organic Arsenic com- 
pounds 

METHYL-ATROLACTIC ACID v 0\y tolyl- 

PROPIONIC ACID 

METHYL-ATROPIC ACID v Phenyl cro 

TONIC ACID 

METHYL-ADBIN CjoHjAaq A by product 

in the preparation of aurin (Zulkow8k\ , A 194, 
131, 202, 210, M 3, 476) Brick red crystal? 
with green lustre (from CO p c alcohol) Its al 
coholic solution is yellowish red, and becomes 
crimson on addition of alkalis It loses aq at 
100°, but does not melt below 200° HCl addt d 
to its dilute alcoholic solution ppts CjsHjjClO, 
as red crystals with blue reflex On heating 
with water in sealed tubes at 245° methyl aurin 
18 split up into cresol and di oxy benzo 
phenone Alkaline KMn 04 oxidises methyl 
aurin to C,gH, 40 , Potash fusion forms p oxy- 
benzoic acid Zinc dust and HOAc reduce it to 
methyl leucaunn CxoHigO,, which crystallises m 
long colourless needles H^S 04 forms red crys 
tals of (C „HjgO,) H 2 SO 4 which are blue by re 
fleeted light Bromine in HOAc forms crystals 
of C 2 oH,^r 40 ,HBr aq, which have a steel blue 
reflex 

METHYL-AZELAlC ACID v Octane dx 

CARBOXYLIC ACID 

METHYL DIAZO- COMPOUNDS v Di Azo 

COMPOUNDS 

TETRA-METHYL TETRAZONE C4H,2N4 %e 
(CH,) 2 N N N N(CH,) 2 , (130°) Prepared by 

the oxidation of dimethyl hydrazine in ethereal 
solution with HgO (Renouf, B 13, 2173) Oily 
fluid Explodes with violence if heated above 
130° Alkaline m reaction Reduces AgNO, to 
a silver mirror It is decomposed by boiling 
aqueous acids into dimethylamine, methylamme, 
formic acid, and nitrogen 

Salts — The picrate B'C,H2(N02)a0H 
forms yellow prisms V sol water, si sol 
alcohol. The other salts are also easily soluble 
in water 

METHYIhmo-BARBITURIC acid CAN 2 O,. 
Formed by treating mtro methyl-nracu 
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mann, A 253, 80) Needles, v sol cold water. 

Di-methyl barbituric acid v Dt methyl deru 
vative of Babbitubig acid, vol i p 439 

METHYL BEHZ AMIDES v Bemoyl denva* 
lives of Methtlamineb 

METHTL-BENZENE v Toluenb 
D i methyl-benzene v Xylene 
T ri-methyl-benzenev ^ CutftENE.MEsrrTLSNB, 
and Hemimellithene 

Tetra-methyl benz'«ne v Dubene 
P enta-methyl benzene le CcHMej 

Mol w 148 [62°] (231° i V ) V D 5 27 (calc 

512) H F 31,900 H C 1,654,100 (Stohmann, 
Kleber, a Langbein, J pr [2] 40, 8i*) One of 
the products of the action of MeCl on benzene 
or toluene m presence of AlCl, (Friedel a Crafts, 
A Ch [6] 1, 472 , Ador a Rilliet, B 12, 332) 
lormed also in like manner by the action of 
MeCl and AlClg on tri methyl benzenes at 100°- 
110°, the fraction (220°-235°) on crystalhsation 
from alcohol deposits C.Me^ first, and the penta- 
methyl benzene remaining in the mother hquor 
may then be purified by means of its sulphamide 
(Jacobsen, B 20, 896) Pcnta methyl benzene 
18 a by product in the formation of tetramethyl- 
benzene by the action of Mel and AlCl, on 
cumene (Claus, J pr [2] 38, 231) 

Properties — Flat prisms , v e sol alcohol 
Reactions — 1 Bromine in CHCl, forms 
C^Me^Br [163°] (202° i V ) (F a C , Jacobsen, 
B 20, 898) —2 AgNOj and vapour of Br forms 
di bromo c durene [202°] (Gottschalk, B 20, 
3288) —3 ClSO,H forms the sulphone and 
sulphochlonde (Jacobsen) —4 Cold cone H^SO^ 
does not form the corresponding sulphonic acid, 
but yields c tetra methyl benzene sulphonic acid 
and hexa methyl benzene (J ) — 6 KMnO^ forms 
benzene penta carboxylic acid (F a C ) — 6 Fum 
ing nitric acid forms di nitro c tetra methyl 
benzene [178°] (Gottschalk, B 20,3287) Dilute 
nitric acid acting on its solution in benzene pro- 
duces tetra methyl benzoic acid [105°] — 7 Heat 
mg with AlCl, forms isodurene, CgMe,, and 
other hydrocarbons (Jacobsen, B 18, 340) — 
8 Cl CONHj and AlCl, con\ ert C^HMej dissoh ed 
m CSi into the amide of penta-methyl benzoic 
acid (Jacobsen, B 22, 1219) 

Picric acid compound 
C,HMe4C,H^(N02),0H [131°] Golden yellow 

prisms 

Hexa methyl > benzene CjjH,, C„Me, 
Mol w 162 [164°] (F a C ) , [166°] (J ) 

(264°) 8 (96 pc alcohol) 2 at 0° V D 6 73 

(calc 6 61) (F a C ) , 5 68 (H ) H C v 1,709.600 
H C p 1,712,200 H F 36,800 (Stohmann, Kleber, 
a Langbein, J pr [2] 40, 84) 

Formation — 1 The final product of the 
action of MeCl on benzene or toluene in the 
presence of AlCl, (Friedel a Crafts, A Ch [6] 1, 
467 , 0 R 91,257, Ador a Rilhet,J5 12,3321 — 

2 From o-di chloro benzene, MeCl, and AlOl, at 
100° (Friedel a Crafts, A Ch [6] 10, 411) — 

3 A by product m the formation of (1,2,8,4)- 
tetra me&yl benzene by the action of Mel and 
AlCl, on ^ cumene (Claus, J pr [2] 88, 231) — 

4 By heating dimethylanihne methylo-iodide at 
830° (Hofmann, B 5, 721) —5 Said to be a pit>- 
duct of the action of fused ZnCL on sngar (O, /• 
38, 868, D JP. / 287, 146) -6 Formed as a 


by product m the preparation of enmidine by 
heatmg xyhdine hydrochloride with methyl alco- 
hol, also in small quantity by the action of 
methyl alcohol at a high temperature on anihne 
hydrochloride (Hofmann, B 18, 1729) — 7 By 
dropping methyl alcohol upon strongly-heated 
ZnCi, (Le Bel a Greene, Am 2, 21) — 8 By 
pouring acetone upon fused ZnCl, (H Greene, 
C R 87, 931) —9 By shaking crotonyleno 
CMe CMe with HjSO, (3 pts ) diluted with ^ater 
(1 pt ) (Favorsky, J pr [2] 37, 384 , Lwoff a 
Alm^dmgen, Bl [2] 37, 493) — 10 Together 
with other products by the prolonged action of 
cone H^SO^ upon durene (Jacobsen, B 19, 
1211) — 11 A product of the action of cold cone 
H^SO, on penta methyl benzene (Jacobsen, B 
20, 901) 

Properties — Colourless plates (from alcohol) 
or prisms (from benzene), insol water, si sol 
cold, V sol hot, alcohol, v sol benzene Forms 
iridescent plates on sublimation Does not dis 
solve m cone H^S04 

Reactions — 1 Bromine at 100° yields 
C.,H,^r, [255°] (F a C), [227°] (H)~ 
2 KMn04 oxidises it at a low temperature to 
mellitic acid — 3 Dilute nitric acidjxeXdec tetra- 
methyl benzene dicarboxyhc acid (Jacobsen, B 
22, 1216) —4 When heated with AlCl, at 200° 
a gas 18 given off and penta methyl benzene, 
durene (Friedel a Crafts, C R 100, 692), iso- 
durene, tri methyl benzenes, xylenes, toluene, 
and benzene are formed (Jacobsen, B 18, 339) — * 
6 PCI, forms hexa chloro hexa methyl-benzene 
(2 ®) 

Picric acid compound 
C,Me,C,H2(NO,),OH [169°] Golden plates 

METHYL BENZENE CARBOXYLIC ACID v 

Toluic acid 

Di methyl - benzene carboxylic acid v 
Mesitylenic and Di methyl benzoic acids 

Tn - methyl - benzene carboxylic acid «• 

CUMIMC ACID 

Methyl-benzene dicarboxyhc acid v Uvrnc 

ACID, METHYIi 180PHTHALIC ACID, MeTHYL TEBEPH- 

thalic acid, and Toluene dicabboxylic acid 

Di-methyl-benzeno dicarboxyhc acid v Di- 
methyl-isoputhalic and Di methyl-tebeph- 
TUALIC acids 

Tri-methyl-benzene dicarboxyhc acid 
C,HMe,(COjk)5 Obtained by oxidismg 
C„HMe, CO C^H, with KMn04 m alkaline solu 
tion (Ador a Meyer, J 1879, 662) Needles 
(from water) — BaA"aq Slender needles , almost 
msol water 

Tetra-mothyl-benzene dioarboxylio acid 
C,Me4(CO,H)2 [6 5 4 3 2 1] [249°] Formed by 

boiling C,Me, with dilute HNO, (Jacobsen, B 
22, 1215) Small needles (from hot water) or 
prisms (from alcohol) Yields e durene whei 
distilled with lime — BaA'a2aq 

DI-METHYL-BENZENS OLYGOL v Ih-w- 

OXT XYLBNB 

METHYL-BENZENE 8TJLPHINI0 ACID «. 

ToLUBIOB SUZiPHINlO ACID 

Tri-xnethyl-beniene lulphinio acid 
OAMe,(SO,H) [lid 4.6] [98°] Long needlei 
(from water) — ^NaA' — ^BaAv S 5 at 7°« Thm 
plates — AgA' (Badloff, B, 11, 82) 

MSTHTL-BBMZBirS 8DLPH0MI0 ACID 

TOLXmttM BVUfBOiOO AOW, 


02 
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Bi methyl-beniene solphoxuo aoid v Xylskb 

■ULPHONIO ACID 

c-Tri«metliyl benzene snlpbonio aoid 
0,H2Me4(S0,H) [1 2 3 6] Henmnelhthene 
phonic Odd Formed by sulphonation of hemi- 
melliuhene (Jacobsen, B 15, 1858, 19, 2517) 
Crystallises from dilute H^S04 m six sided 
plates or tables (contammg aq) — NaA'aq 
tables, V sol hot, m sol cold, water — “BaA', 
brittle plates, v si sol water 

Amide OAMesSO^NH, [196°] Prisms 
or needles Less soluble in alcohol than the 
amide of i^-cumene sulphonic acid 

Isomendes v t|/.GuMENE sulphonic acid and 
Mbsitylenb sulphonic Aom 

Tetra methyl-benzene sulphonic acid v. 
Durenb sulphonic aoid 

Fenta-methyl-benzene sulphonic aoid 
OgMesSOsH Obtained by treating penta methyl- 
benzene with CISO3H and treating the product 
with NaOH to convert the CaMesSO^Cl first 
formed mto OaMe^SOaNa (Jacobsen, B 20, 899) 
In the action of C1S0,H on CgMe^H a sulphone 
[98 6°], crystallising from petroleum ether in 
needles, is also formed The free acid, liberated 
by shaking the sodium salt with light petroleum 
and HaS04, at once undergoes hydrolysis, 
O^MOg dissolvmg in the petroleum 

Salts — A'N a tables (from neutral aqueous 
solution) or plates (from hot, dilute, NaOH) , si 
sol cold water, m sol hot water, insol cold, dilute 
KaOH — A'K plates (from hot water) — A'JBa 
plates, V si sol hot water — A'jCa plates — 
A'Ag plates, v si sol cold, m sol hot, water — 
A'^Gu greenish white tables , si sol water 
Chloride [82°j Plates (from EtOH), or 
prisms (from EtjO) , v sol EtOH and Etp 
Amide [186°] Prisms, v e sol hot, m 
sol cold, EtOH, msol water KMn04 produces 
a sulphamic acid [c 265°] 

METHYL - BENZOLYCOCTAMIBINE 1 ; 
Bbnzobbatinine 

METHYL-BENZQLYCOGYAMINE v Blnz- 

OBBATIN 

TETBA METHYL BENZIDINE v. Tetra- 
Mbthtl-di-^ amido diphenxl 

METHYL-BENZIL v Phenyl tolyl dike- 

aOUE 

METHYL-BENZOIG ACID v Toluio aoid 
D i-methyl-benzoic acid OgHioOa t.e 
OfHsMej CO3H [6 2 1] m-Xylene c-carboxylic 
acid [97°-99°] Formed by fusing potassium 
m xylene c-sulphonate with sodium formate 
(Jacobsen, B 11, 21) Short needles (from 
water) Forms m-xylene when distilled with 
lime 

Di-methyl-benzoic aoid 
H,Me2 COjH [4 2 1] m Xylene i carboxylic 
id Xylylic acid Xyl&ic a^xd [12b°J. 
(267°) at 727 mm 

Fonnahonn — 1 By the oxidation of «|/-cumene 
by dilute nitric acid, being separated from the 
accompanying O^HsMejCOaH [6 2 1] through 
the greater solubility of its Ca salt -^Fittig a 
Laubinger, A 151,269) — 2 By treating bromo- 
m xylene with sodium and 00, (Kekul6, A 187, 
186)— 3 By warming its nitrile with Hj,S04 
(86 p ^ and heating the resulting amide with 
eono HClAq at 170° (Birukofif, B 20, 871 , A 
240. 986)— 4. By heating its diphenylamide 


with HOlAq (v infra) — 5 By decomposing its 
chloride (v infra) with water 

Properties — Slender needles (from water) or 
monoolmio pnsms (from alcohol) May be sub- 
limed Almost msol coM water, si sol hot 
water, v sol hot alcohol Gives m xylene when 
heated with Igne Chromic acid mixture oxi- 
dises it to C8H3Me(C02H)2 [3 1 4] 

Salts — CaA'-^aq monoclinic prisms, t 
sol water — BaA ^ 8aq ? — AgA' 

Chloride O^HsMe, COCl [26 5°] (235°) 

Formed by passing 0001* into ni xylene con- 
tammg AlOla, and heating to 100° (Ador a 
Meyer, B 12, 1968) 

Amide CjHsMeoCONH [180°] Formed 
by warming the nitnle with H2SO4 (85 p c ) 
Formed also by the action of N^COCl on 
m xylene in presence of AIOI3 (Gattermann, A 
244, 63) Formed also by passing gaseous HCNO 
and HCl gas mto m xylene containing AlCl, on 
the water bath (Gattermann a Bossolymo, B 
23, 1196) Long shmmg needles (from water) 
Almost msol cold water, v sol alcohol 

AniZideCaHjMe CONHPh [138 5°] Crya- 
tals, V si sol hot water 

Diphenylamide C^H,Me^ CONPh^ [142°] 
Formed from m xylene and NPh, COCl m pre 
sence of AlCl, (Lellmann a Bonhoffer, B 20, 
2120) Monoclimc crystals, v e sol hot alco 
hoi, HOAc, and chloroform, si sol hot ether, v 
si sol hot petroleum ether 

ATt^rtZeCeHsMejCN [25°] (221°) SG 

-U 9871 (Hmrichsen, B 21, 3082) V D 4 64. 
Formation — 1 By heating the formyl den 
vative of m-xylidine with zmc-dust, the yield 
being about 12 p 0 (Gasioiovsky a Merz, B 18, 
1012) — 2 By distilling the corresponding 
PO(OC3 H,Me with KCy , the yield being 
16 p 0 (Kreyslei, B 18, 1713) — 3 Fromm xvh 
dine by Sandmeyer’s reaction (Biiukoff B 20, 
871) Properties — Triclmic crystals (from dilute 
alcohol) Volatile with steam Yields benzyl 
di methyl amme on reduction 

Amidoxim C4H3Me2C(NH,) NOH [178°] 
Xylenyl-amidoxim Formed by the action of 
hydroxylamine on the nitrile at 86° (E Oppen 
heimer, B 22, 2443) White needles, v sol 
alcohol, ether, chloroform, and hot water, si sol 
cold water Reactions — 1 EtI acting on its Na 
den vative forms CgH^Me C(NH ) NOEt which 
crystallises in white needles, [172°], v sol alco 
hoi, ether, chloroform, benzene, and boiling 
water, si sol cold water Excess of HCl con- 
verts the ethyl derivative mto CgHsMejCCl NOEt, 
a yellow aromatic oil — 2 Chloral forms a com 
pound CCl3CHO(C3H,Me2C(NH) NOH) [112°] 
crystallising in white scales, sol alcohol and 
ether but decomposed by water and dilute acids 
3 ClCOgEt acting on the amidoxim m chloro- 
form forms 0,H3Me2C(NH2)N0C02Et [143°] 
which crystallises m white needles, v sol alco- 
hol, ether, and chloroform, si sol ligroin It it 

converted by heat mto 0,H,Me, 0<<^^>00 

which crystallises m needles [182°], v sol al- 
cohol and ether — 4 Potassium cyanate acting 
on the hydrochloride of the amidoxim forms 
O^HjMej C(NOH) NH CO NH, [163°] which 
crystallises from dilute alcohol m white scales^ 
and forms an unstable platinochlonde ~ 
A Phenyl cyanate at 100° reacts forming 
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C,H,Me2.C(KOH)NHCONHPh [138°] which 
crystallises from alcohol in hghi yellow scales, 
Sol acids, alcohol, ether, chloroform, benzene, 
and hot water— 6 Phenyl thw-carbimvde at 
100° forms OeH,Me, C(NOH) NH CS NHPh 
[160°], sol alcohol, ether, benzene, boiling water, 
and acids — 7 Heating with ApjO forms the 

azoxim [89“] — 

8 Succtmc anhydride fowns the azoxim 
C,H,Mej CHyCHj CO^H which lorms 

long white needles, v sol alcohol, ether, 

benzene, CHCl,, and hot water, and yields crys- 
talline salts 

Acetyl derivative of the amidozim 
0,H,Me, C(NOAc)NH 2. [189°] Small white 
nee^es, v sol alcohol and chloroform, al sol 
ether (Oppenheimer, B 22, 2445) , 

Beneoyl derivative of the amidoxim 
C,H,Me2C(NOBz)NB[3 [158°] White crystals, 

T sol alcohol, ether, and chloroform, ei sol 
water and ligrom Ckmverted by heat mto 

OjHsMeyO^^^^O O^Hj, which crystaUises m 

faintly yellow scales, v sol alcohol, ether, and 
chloroform, volatile with steam (Oppenheimer, 
B 22, 2444) 

Di-methyl benzoic acldCaH,Me2.C02H[6 2 1] 

p Xylene carboxylic acid [132''] (268° i V ) 

Formation —1 From bromo-p xylene by 
treatment with OlOOjEt and sodium amalgam, 
the resulting ether being then saponified (Jacob- 
sen, B 14, 2111) —2 By oxidation of methyl 
xylyl ketone CH, CO CgHjMej [1 2 5] by dilute 


[3 4 1] on oxidation with dilute nitric acid — « 
GaA'jS^aq Needles — BaA'jdaq Needles, 

Bol 

Amide C«H,Me2.C0NH2 [131°] Formed 
by the action of NH2 COCl on 0 xylene in presence 
of ACl, (Gattermann, A 244, 52) Long shimng 
needles (from water) The amide obtained from 
o xylene, gaseous cyanic acid, HCl, and AlCl, 
melts at 165° (Gattermann a Bossolymo, B 2ci, 
1199) 

Diphenylamide OjHjMe^CONPhj. ri36°j 
From NPhj COCl, 0 xylene, and AlCl, (Lellmann 
a Ibonhoffer, B 20, 2119) Small pn«;ns v ->01 
I hot alcohol, si sol ether and ligroin 
j Nitrile CAMe^CN (232°) VD 4 61 
I Formed by fusing potassium 0 xylene sulphonate 
I with KCy (Jacobsen, B 11, 2d) Formed also 
by heating the corresponding xy lenyl phosphate 
PO(OCaH,Me,), with KCy, the yield being 20 p c 
(Kreysler, B 18, 1711) Liquid, miscible with 
alcohol and ether 

Bi-methyl-benzoio acid C^H^Me^ CO^H [5 3 1] 
u described as Mssitxlbnic acid 

Bi-methyi-beiisoie aoid C^HjMeyCO^H 
Lauroxylic acid [166°] Produced by the ac- 
, tion of dilute nitno acid on laurene C„H,a 
(Fittig, K5bnch, a Jilke, A 145, 151) Hard 
nodules (from alcohol) Nearly insol cold, si 
sol boilmg, water, v sol alcohol Yields acetic 
acid on oxidation with chromic acid mixture — 
BaA', 4aq Concentrically grouped needles, v 
sol water — CaA'2 4aq — AgA' White pp , may 
be crystallised from water 

Tri-methyl-benioio acid v 4^ Cuminio aow 
Another tn methyl-benzoio acid, Hcmtmcfltf /tens 


HNO3 or by KMnO^ (Claus, B 18, 1858 , 19, j carboxylic octd, is described as c-Cdminio Acm 
8183) — 8 From Its amide Tetra- methyl -benzoic acid G3HMe4CO,H 

Properties — Large needles (from alcohol) , | [6 4 3 2 1] [165°] (G ) , [160°] (0 ) (0 270°) 

7 tl sol hot water, v e sol alcohol Volatile ' Formed by oxidising penta methyl benzene, dis- 


with steam Yields 0,H,Me{C03H)3 [2 6 1] on 
oxidation 

Salts —CaA'j 2aq crusts, m sol water — 
BaA'2 4aq small needles 

Amide CjH, Me, CONH3 [186°] Formed 
bv the action of Cl CO NH, (or of HNCO and 
HCl) on p xylene in presence of AlCl, (Gatter 
mann, A 244, ^ B 23, 1199) Colourless 

needles (from water), m sol hot water, v e 
sol alconol 

Bi-methyl-benzoio aoid C3H,Me2.C02H [3 2 1] 
o Xylene c car bo xylic acid Hemimel lithylic acid 
[144°] Formed by the oxidation of hemi mel- 
lithene CjHjMe, [3 2 1] by dilute nitric acid 
(Jacobsen, B 19, 2618) Pnsms (from hot al- 
cohol) or plates (from dilute alcohol) Volatile 
with steam, v si sol hot water, msol cold 
water Yields o-xylene when distilled with lime 
CaA'o aq Long pnsms, m sol cold water 

Bi-methyl benzoio aoid 04H,Me,.C03H[4 3 1] 
0 Xylene i carboxylic acid [166°] Obtained 
by boiling its amide for 2 days with caustic 
potash solution Formed also, together with 
the isomeric m^xylene i carboxylic acid [126°] 
(v supra) t by oxidising ^ cumene with dilute 
HNOg (Fittig a Laubinger, A 151, 276) Its 
ether is formed by the action of sodium- 
amalgam on a mixture of bromo-o xylene and 
ClC02£t (Jacobsen, B 17, 2374) Prisms (from 
alcohol), almost insol cold water, v si sol 
boiling water, v e sol alcohol Gives 0 xylene 
when distilled with lime Gives C^,Me(C02H), 


1 solved in benzene, with dilute nitric acid /Gott- 
I schalk, B 20, 3286) Formed also by oxiaising 
1 tetra methyl-phenyl methyl ketone or tetra 
I methyl phenyl acetic acid with KMnO^ (Claus, 

I J pr [2] 38, 234) Needles (G ), m sol hot 
water, v e sol alcohol, ether, benzene, CSj, and 
chloroform (C ) Its alkalme salts are very 
soluble The Ag salt is v si sol water The 
cupric salt forms hght-green plates — 
BaA'jJaq Plates or nodules, v sol water and 
alcohol (G ) — BaA'j 6aq (C ) — CaA'j 3aq (C ) — 
NaA' 3aq 

Tetra-metbyl-benzcio acid C^HMe^ CO^ 
[6432 1] Formed by oxidising the correspond- 
ing CgHMe, CO CH, with KMnO^ |ClauB a. 
Foecking, B 20, 8103) Yellow liquid, not 
solidified at 0° 

Tetra-methyl-benzoic aoid CgHMe^ OO^H 
[6632 1] [109°] (C a P ) , [112°] (G ) Formed 
by oxidising the corresponding C^HMe^ CO CB[j 
with KMnO^ (Claus a Foecking, B 20, 3108)« 
Formed also by boilmg its amide for several days 
with alcoholic potash (G ) Plates 

Amide C«HMe4CONHy [173°] From 
durene, CICONH,, and AlCl, (Gattermann, A 
244, 65)i Shining plates (from dilute alcohol) 
Tetra-methyl-bensoie aoid C3HMe4 CO^ 
[179°] From durene COCl,, and AlCl,, ihe pro- 
duct being decomposed by water (Jacobsen, B 
22, 1223) Also from 0,HMe4C0 0.H5 and 
KMn04 (Meyer a Ador, J 1879, 662) Must be 
identical with one of the three preceding aoid% 
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probably with that of Gottschalk Large plates 
(from dilate alcohol), v si sol cold water Vo> 
latile with steam May be distilled Cone 
HClAq at 210° yields durene and OOy — CaA'^ 
Short prisms, si sol hot water — BaA'^daq 
Small plates (from hot water) 

Methyl ether [59°] (269° 

uY ) Plates (Jacobsen, B 22, 1223) Saponihed 
by alcoholic potash at 210° 

Nitrile C^e^CN [77°] Formed by 
distilling tetra methyl benzoic acid with PbCyj 
(Jacobsen, B 22, 1224) Needles, v e sol al 
cohol Split up by HCl at 216° into durene a*ad 
COj A crystalline nitrile CaH(CH3)4 CN [69°], 
(260°), probably identical with the last is formed 
by the isomeric change of the carbamine derived 
from duridine {q v ) by distillation It is very 
stable towards HCl, by which it is not saponified 
to the acid, but at 250° it decomposes with 
formation of tetra methyl benzene (Hofmann, 
B 17, 1914) 

Amide CgHMe^CONHj [173°] Formed 
by passing gaseous cyanic acid and HCl into 
durene containing AlCl, at 100° (Gattermann a 
Rossolymo, B 23, 1199) It is probably the 
amide of the acid [179°], but has not been fully 
examined 

Fenta - methyl - benzoic aoid C^Me^ CO2H 
[210 6°] Formed from penta methyl benzene, 
GOCl,, and AlCl, at 0°, after a fortnight the 
product IS exposed to moist air and then treated 
with water (Jacobsen, B 22, 1220) Needles 
(from water) or prisms (from 70 p c alcohol) , 
y si sol cold, si sol hot, water, v e sol hot 
alcohol Volatile with steam May be distilled 
With H28O4 it yields C^Me^ and c durene 
(prehnitene) HNO, forms di nitro c durene 
Fuming HClAq at 200° yields COj and penta- 
methyl-benzene — CaA'2 Prisms , m sol 
water — BaA', 2aq Plates , sol hot water 
Methyl ether MeA' [67 5°] (300° lY) 

Plates , V sol alcohol 

Amtde OjMejCONHj [206°] FromC^HMea, 
ohloro formamide, and AlCl, Plates , si sol hot, 
▼ si sol cold, water 

Nitrile C.(CH,)aCN [170°] (J ) , [168°] 
(H) (292°) (H ) , (295°) (J ) Formed from the 
oaroamme CaMeaNC by mtra-molecular trans 
formation by heating it a few degrees above its 
meltmg point (Hofmann, B 18, 1825) Large 
white needles, sol alcohol and ether, insol 
water It is remarkably stable, and could not 
be saponified by treatment with acids or alkalis. 
By heating with B1 at 220°-230° it yields penta- 
methyl benzene, NH,, and CO,. Cone HClAq 
at 216° also yields C^HMea 

METHi Y JL-B£NZ0IC ALDEHYDE v Tolxtio 

▲IiDEHTDX 

Di-methyl-benzolo aldehyde OeH,Me2CHO 
[4 21] m Xylobenaaldehyde Xylylic aldehyde, 
f-8°] (216°) Formed by oxidising di methyl- 

benzyl alcohol with KjCr^O, and H2SO4 (Hinrich- 
sen, B 21,3086, 22, 121) Separated by K,CO, 
Colourless oil, volatile with steam HNO, oxi- 
dises it to di-methyl benzoic acid [126 °]l 

Bi-methyl-henzoio aldehyde OaH,Me2CHO 
[6 8 1] (221°) Formed from mesitylene by 

treatment in CS, with Cr02Cl„ followed by water 
(Etard, H 97, 909) The yield is almost the 
theoretical quantity Yields mesitylene acid on 
oxidation. 


Tri - methyl - bensoio aldehyde Phenyl 
AydraeideMejCgHjCH NjHPh ^129°] Formed 
by the action of tn methyl benzoic aldehyde on 
a solution of phenyl hydrazine in dilute HOAe 
(Rudolph, A 248, 100) Colourless needles, very 
sensitive to light , v sol ether, hot alcohol, and 
petroleum ether 

DI . METHTyL - BENZOIN OjeH,eO, i e 
[4 1] CaH^Me CO CH(OH) CaH^Me [1 4] [89°] p 
Toltioin Prepared by boiling 10 pts otp toluic 
aldehyde (from p xylene) with 2 pts of KCy and 
30 pts of 50 p 0 alcohol, js^nd shaking the mass, 
after cooling, till the yellow product separates 
(Stierlm, B 22, 380 , cf Grimaux a Lauth, BL 
7, 233) Pale yellow prisms (from dilute alco 
hoi) , si sol hot water, v sol alcohol, ether, and 
benzene Fuming H^SO, gives a beautiful green 
colour 

Acetyl derivative OiaHjsAcOa [100°] 
White crystals , v sol alcohol and ether 

Benzoyl derivative C,aH,^Bz02 [119°] 
White crystals , v sol alcohol and ether 

METHYL BENZDNITRILE v Nitnle of 
Toluio acid 

Di - methyl - benzonitrile v Nitnle of Di- 
methyl BENZOIC ACID 

METHYL - BENZOPHENONE v Phenyl 

TOLYL KETONE 

Di - methyl • bensophenone v Phenyl xylyl 
KETONE and Di tolyl ketone 

TEI - METHYL - BENZOQUINONE GARB 
OXYLIC ACID V t^-CUMOQUlNONE CABBOXYLIO 
Acn> 

METHYL . BENZOYL - ACETIC ACID tr, 

a Benzoyl propionic acid 

Di-methyl-benzoyl-acetio acid [5 2 1] 
0,H3Me2 CO CH2 CO^H Xylyl methyl ketone 
carboxylic acid [132°] Formed, together with 
di methyl benzoic acid, by oxidising xylyl ethyl 
ketone with very dilute KMnO^ (Claus a Fickert, 
B 19, 8183) Needles , si sol water, v sol 
alcohol and ether — NaA'aq crusts, v sol 
water — CaA'2 2Jaq needles, si sol cold water 
— BaA'2 4aq prisms, si sol cold water — AgA' 

TETRA - METHYL - BENZOYL - BENZOIC 
ACID C^HMe^ CO C„H4 CO2H [2 1] DuroyU 
benzoic acid [o260°] Formed by heatingphthalio 
anhydride with durene in presence of AlCI, 
(Friedel a Crafts, A Ch [6] 14, 454 , 0 R 92, 
833) Insol water, v sol alcohol, ether, and 
benzene May be crystallised from HOAo The 
Pb, Cu, and Ag salts are insol water — ^KA' 
minute needles , v sol cold water — “NaA' , v 
si sol alcohol — *NH4A' needles — BaA'2aq 
groups of needles , v si sol water — CaA'2 aq 
needles , v si sol water 

METHYL -BENZOYL -ETHYL - HYDROXYL- 
AMINE V Hydroxylaminb derivatives 

TRI-METHYL-BENZOYL-PROPIONIC ACID 

V ^ OUMYL ETHYL KBTONE-CARBOXYLIC ACID 

METHYL-DIBENZYL v Phenyl tolyl- 

BTHANB 

METHYL-BENZYL-ACETIC ACIDu Phenyl- 

130 BUTYRIC ACID 

DI-METHYL-BENZYL ALCOHOL 03H,20 i e 
[4 2 l]0,H3Me3 OHjOH Xylyl alcohol [22°] 
(282°) Formed by adding KNO2 to a solution 
of dimethyl benzyl amine sulphate (Hinnchsen, 
B 21, 8086) Colourless hquid, with aromatio 
odour, volatile with steam Oxidised by ohromia 
aoid mixture to di-methyl-benzoio aldehyde 
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AcBtyl derivative C,H,.OAo (230®- 
834^ 

Benzoyl derivative C,H„OBz (333®) 
Tellow oil (Hinriohsen, B 22, 123) 

Penta-metliyl-benzyl alcohol C„HmO le 
GjMejCHjOH Melhtyl alcohol [160 6®] Ob- 
kamed by saponifying its acetyl denvative with 
alcoholic potash (Jacobsen, B 22, 1217) Di- 
metric prisms, insol water, v sol alcohol 
Acetyl derivative CsMejCH^OAc [85®] 
(310°) Obtained by the action of KOAo and 
HO Ac on the chloride 0,Mej CH^Cl, which is got 
by heating hexamethyl benzene with PCI, at 
140® (Jacobsen) Plates or pnsms (from alco- 
hol) , V sol ether, m sol alcohol at 0®, insol 
wpter 

0 METHYL-BENZYL-AMIKE 

[2 llOgH^Me CEL, NH^ o-Tolyl methyl-amine 
Xylylamine (202®) Formed by heating methyl- 
benzyl phthabraide (derived from « bromo-o 
xylene) with cone HClAq in sealed tubes at 200® 
(Stiassmann, B 21,577) Liquid, which absorbs 
moisture and CO fiom the air — B'jHjPtCl, 
yellow needles — B'HCl needles (from alcohol) 
— Pier ate B'CgHjNjO, long yellow needles, 
decomposing above 170® 

Acetyl derivative CgH^Me CBy^BLAc 
[69®] Formed by heating the hydrochloride 
with N aO Ac and Ac^O Cry stalhses from alcohol 
m Methyl-benzyl-amine 

[3 l]CgH,Me CHjN (202°) Formed by heat- 
ing OB bromo m xylene with potassium phthal- 
imide, and decomposing the product with cone 
EClAq at 190® (Bromme, B 21, 2700) Colour- 
less liquid, miscible with alcohol and ether 
Absorbs COj from the air — B'HCl needles 
B'HjPtCl,. [212®] Golden plates —Sulphate 
[248®] - B'^CA [172®] Plates, v sol 
water — Picrate [156®] 

Acetyl derivative C^H^Me CH^ NHAo 
(235°-240®) Oil 

Benzoyl derivative C^H^Me CH, NHBz 
[69®] White plates (from alcohol), v sol chlo 
roform, HOAc, and benzene 
p Methyl-benzyl-amine 

[4 l]C„H4Me CHoNH Formed by treating an 
alcoholic solution of the amide of thio p toluio 
acid with zinc and HClAq (Paterno a Spica, B 
8, 441) 

m (?) Methyl-benzyl-amine C,H,Me CH^NH^ 
Xylylamine (19b') Formed, together with 
di methyl di benzyl amine and tn methyl tn 
benzyl amine by heating w chloro xylene with 
alcoholic NHj at 11b® (Pieper,^! 161, 129) Oil, 
smelling like herring brine Is either the m- 
oompound or a mixture Lighter than water 
Absorbs CO^ from the air — B'HCl [185®] 

Needles , v sol water and alcohol — B'^Hl^tCl, 
Di m (?) methyl-di-benzyl-axmne Ci,H„N i e 
(0«H4Me CHJjNH Formed as above (Pieper) 
Oil smelling like herring brine Lighter than 
water Decomposes above 210® — B'HCl [198®] 
Needles, si sol cold water, v sol hot water 
and alcohol — B'HBr [196®] 

Tn m (?) methyl-tri-beniyl-amine 
I e (CeH^Me CHi),N Formed as above (Pieperl 
Oil , si sol alcohol Cannot be distiUea With 
bromine water it yields (C^H^Me CH^^H and 
0,H«Me CHO —B'HCl [212®] (P ) , [204®] 

(Jannasch, A 142, 803) Needles , si sol cold 
alcohol, insol water and ether Heated in a 


current of dry HOI it yields (C«H,Me 
and OeH,Me CH^Cl — B'HNO, [122®] (J ) 

Di methyl-benzyl-amine C,H,.Nte 
[4 2 1]C,H,Me2CH;NHy (219®) Xylyl-methyU 
amine Xylobenzyl amvne Formed by redu- 
cing with sodium the nitrile of the corresponding 
di methyl benzoic acid dissolved m alcohol 
(Hmnehsen, B 21, 3083 , 22, 122) Liquid, si 
sol water, y sol alcohol and ether Beadily 
absorbs CO, and moisture from the air Nitrous 
acid converts it into the correspondmg alcohol 
—B'HCl [210®] Needles or plates —B',BUPtCl,. 
[^28®] — B'HHgCl, [205®]— Nitrate [168®] — 
Sulphate [264®] —Picrate [223®] — B'Cdl,— 
B'AIjCdl,. 

Benzoyl derivative C,H,,BzN [98®]^ 
Needles, v si sol water, v e sol alcohol and 
benzene 

Di-metbyl-benzyl amine v. Benztl di 

METHYL AMINE 

METHYL-BENZYL ANILINE 

0«H,NMeCH,Ph (306®) (N ) , (above 360®) 
(S ) From methyl anilme and benzyl chlonde 
(Noeltmg, J 1883, 702 , Stebbins, A C J 1, 
42). Pale yellow oil 

p METHYL -BENZYL -BENZOIC ACID 

CjjH.A^e [4 l]C,H,Me CH,.CeH, COjH [134®] 
Formed from CgH,Me CO O.H, COjH by reducing 
with zinc dust and ammonia, Altering, diluting 
with water, adding HCl, dissolving the pp in 
NH,C1, and re ppg with acid (Gresly, A 234, 
235) Long needles (from alcohol) , v sol 
alcohol, HOAc, and benzene, almost msol water 
— ^BaA'j plates, v sol water 

Di-methyl benzyl benzoic acid C„H,A 
[4 2 l]C,H,Me2 CH C«H,CO,H[l 2] [168®] Ob 
tamed by reducing C,HgMe, CO CgH, CO,H with 
zme dust and ammonia (Gresly, A 234, 237) 
Small needles (from alcohol) — BaA'jaq Plates 
(from dilute a lcoh ol), s i sol water 

METHYL-BENZYL BBOMIDE v Bbomo 

XYLENE 

DI METHYL-BENZYL CAEBAMIC ETHEB 

C,,H„NO, le [6 4 2 l]C,H2Me, NH CO,Et 
Mesityl carhamic ether [62°] From mesidme 
and ClCO,Et (Eisenberg, B 15, 1016) Long 
needles (from water) Volatile with steam 

METHYL-BENZYL-CABBINOL v Phenyl- 

iso PBOPTL ALCOHOL 

FENTA - METHYL - BENZYL CHLOBIDE 

C,MesCH,Cl [99®] (o 285®) Formed by 
heating CjMe, (40 gj with PCI4 (60 g) at 140® 
(Jacobsen, B 22, 1217) Plates (from alcohol 
ether) , v e sol ether, si sol alcohol 
TBI METHYL BENZYL CYANATE 
[6 4 2 l]C^Me,N CO (219°) From tn methyl- 
benzyl carbamio ether and P^O, (Eisenberg, B 
16, 1017) Pungent liquid 

METHYL-BENZYL OLYOXIM v. Benzyl- 

methyl OLYOXIM 

Dl-ei* METHYL DI-BENZYLIDENE-ETHYL- 
ENE DIAMINE C,.H,oN*» e CMe C^H,), 

[0 104®] Formed by heating ethylene diamine 
(1 m ol ) with acetopnenone (2 mols) to 120® 
mute needles V sol alcohol and benzene, si 
sol ether It is readily decomposed into lU 
constituents, especially by acids (Mason, B 20, 
278) 

METHYL BENZYL KETONE v Benzyl* 

XSTHYL-KSTOm. 
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METHYL BENZYL KETONE 


Xethyl bensyl diketone CjoHioO, % e 
CH,C0C0CHAH, (176°) SG V 1^721 
This ketone is formed by distilling its monoxim 
CH, CO C(NOH) CHj CeH^with FeCl, and dilute 
HCl (H Muller a Pechmann, B 22, 2133) 
Thick yellow oil, smelling like honey. 

Bi -phenyl -dihy dr a Bide 
CH, C(N,HPh) C(N2HPh) CH^C^H, [173°] 
Almost colourless flat silky needles 

Mono oxim CHj CO C(NOH) CHjCjH^ 
Isonitroso benzyl acetone [81°] Formed by 
the action of nitious acid on barium benzyl- 
Bcetoacetate (Ceresole, B 16, 1876, 3072 , 16, 
836) Needles, insol ligroin May be sublimed 
Dissolves in aqueous alkalis forming yellow so- 
lutions With NaOEt and benzyl chloride it 
gives CH, CO C(NOCH2Ph) CHs C^Hj, a thick 
yellow oil, volatile with steam 

Bi-oxim CHa C(NOH) C(NOH) CH, CA 
Methylbemylacetoxtimc acid [181°] Formed 
by adding an alcoholic solution of hydroxyl- 
amine hydrochloride to an alcoholic solution of 
the mono-oxim (Schramm, B 16, 181, 218o; 
Small needles With Ac^O it yields a di acetyl 
denvativeCH, C(NOAc) C(NOAc) CH2C«Ha[80°] 
XETHYL.BENZYI MALONIC ACID v 

BENZTL-METHTL-MA.LONIC ACID 

0 METHYL BENZTL-PHTHALAMIC ACID 

CieHjsNOj le 

[1 2]C,H4Me CHj NH CO C,H, CO H[2 1] 

0 Xylyl phthalamtc acid [166°] Formed by 
boiling 0 methyl-benzyl phthalimide with 
aqueous NaOH and ppg the solution with HCl 
(Strassmann, B 21, 676) Slender needles — 
AgA' 

tn-Methyl-benzyl-phthalamic acid 
[1 3]CeH,Me CHa NH CO C,H^ CO,H[2 1] [131°] 
Formed in like manner from m methyl benzyl- I 
phthalimide (Bromme, B 21, 2700) Slender 
needles (from not alcohol) —AgA' v sol boiling 
water 

0 METHYL-BENZYL-FHTHALIMIDE 
tl2]C^,MeOH,N<®°>C.H, [149»] Ob- 

tamed by heating « bromo o-xylene with potas- 
sium phthalimide at 200° , the yield being 
76 p c of the theoretical amount (Strassmann, 
B 21, 576) White hexagonal c^stals (from 
alcohol), insol water With cone HClAq at 
200° it forms methylbenzyl amine (202°) 
A^eous NaOH converts it mto o methyl benzyl 
phthalamio acid 

m Methyl-benzyl-phthalixnide 

[1 8] C^,Me CH, A m-Xylyl- 

phthahmtde [118°] Formed in like manner 
by heating w bromo-m xylene with potassium 
phthalimide at 190° (BrSmme, B 21, 2700) 
Slender hexagonal needles (from hot alcohol), v 
sol ether, chloroform, and alkalis 

METHYL-BENZYL-PIPEBIDINEv Bbnzyl- 

METHTL-PIPERIDINE 

METHYL BENZYL SULPHIDE C^.oS te 
CH, S CH^CeHj (196°-198°) Formed by heat- 
ing benzyl chloride with Pb(SMe)8 at 100° 
(Obermeyer, JB 20,2926) 

0 Methyl-benzyl thiooarbimide te» 

[2 l]C«H4Me CHj N CS o Xylyl thiocarbimide 
(266°) Formed by boiling an ethereal solution 
of o-methylbenzyl-amme with CS, and Hg01« 


(Strassmann, B 21,578) Oil, smelhng strongly 
like horse radish 

Di-methyl-benzyl thiocarbimide C,oH,,NS t e 
[4 2 l]CgH,Mej.CH2 N CS Xylobmzyl mustard 
oil Formed by heating the corresponding urea 
(CeHjMe,, CHj NH)gCO with syrupy phosphono 
acid (Hinnchsen, B 22, 123) 

METHYL-BENZYL-THIO-UBEA 
CH, NH CS NH CH» 0 A r74°] Formed by 

exposing an alcohoho solution of benzylamine 
mixed with methyl thiocarbimide for some days 
to the air (Dixon, C J 66, 619) White octa 
hedra, v sol hot benzene 'and hot alcohol, m 
sol ether Gives a black pp with ammoniacal 
AgNOj, but the aqueous or alcoholic solution is 
not desulphurised by prolonged boiling with 
alkaline lead tartrate 

Methyl di-benzyl thio-urea v Di ncNZYii 

BIETHTL-lj^-THIO UEEA 

o- Methyl- benzyl -thio- urea CJI, N S le 
[2 ^CgH^Me CH, NH CS NH o Xylyl thio urea 
[167°] Formed by evaporating a solution of 
potassium sulphocyamde and o methvl benzyl 
amine hydrochloride, and heating the residue to 
140° (Strassmann, B 21, 678) White needles 
(from water), m sol hot water Turns red in 
air 

m Methyl-benzyl-thio-urea 

[31]C,H4MeCH2NHCSNH, [112°] Prepared 
in the same way as the preceding body, using 
[3 CH^NHj (Bromme, B 21, 2700) 

Di m methyl-di-benzyl-thio-urea Ci^HooNoS 
te (C«H4MeCH,NH)2CS [97°] Prepared by boil 
ing m methylbenzyl amine with alcoholic CS, 
(B ) Needles, insol water, acids, and alkalis 
Tetra methyl-di-benzyl thio-urea c,3H,n.s 
t e (CjHjMe, CH, NH)2CS Ihxylobcnzylsul 
phourea [177°] From (4, 2, 1) di methyl- 
benzyl amine and alcoholic CS, (Hinnchsen, B 
22, 123) Ghttenng needles (from hot alcohol) 

0 METHYL-BENZYL-UEEA C^H^N^O le 
[2 llC^H^Me CH, NH CO NH o-Xylyl urea 
[173°] Formed from o methylbenzyl amine 
sulphate and potassium cyanate (Strassmann, 
B 21, 578) Badiating moss like crystals (from 
alcohol), insol water 
m Methyl-benzyl-urea 

[3 llC.H^Me CH, NH CO NH [148°] Long 
needles from alcohol (Brbmrae, B 21, 2700) 

Di -771-methyl -di-benzyl-urea 
(CjH^Me CH,.NH)2C0 [137°] Formed from 
771 methylbenzyl-amine and CO Cl, in ethereal 
solution (B ) Slender needles (from alcohol or 
ether) 

Di-methyl-benzyl-urea C,„H,4N,0 i e 
[4 2 l]C,H,Me2 CH^NH CO NH, m XylobemyU 
urea [184 6°] Formed by mixing concentrated 
solutions of (4, 2, 1) di methyl-benzyl amine 
hydrochloride and potassium cyanate (Hinrich- 
sen, B 22, 122) Slender needles (from alcohol) , 
m sol water from which it separates as a 
fiocculent pp 

METHYL-BISMUTHINEu Bismuth methide 
under Bismuth, organic derivatives 

METHYL BOEATES 

Tri-methyl-borate Me, BO, (72°) (E a B ) , 
(65°) (S) SG fi 966 (E a B), 940 (S) 
V D 3 66 (E a B ) Prepared by heating B,0, 
with methyl alcohol at 100° in sealed tubes, and 
distilhng The distillate is freed from MeOH 
by shaking with cone H2SO4, and the upper 
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layer Is then rectified (Sohiff, Bl [2] 6, 872 , 6, 
86) Formed also by the action of BCl, on dry 
methyl alcohol , the upper layer of the product 
being rectified (Ebelmen a Bouquet, A Ch [3] 
17, 69 , A 60, 251) Colourless mobile liquid, 
sol alcohol and ether Burns with a green 
flame (greener than that of Et^O,) Decom- 
posed by water into boric acid and MeOH 
Methyl metaborate MeBO A thick liquid, 
formed by heating MegBO, with B 0, When 
heated, it begins to decompose a 160^ giving off 
MejBOg, and at 260'^ there rt mams a mass of 
the composition MeBjO , which becomes vitreous 
on cooling 

An acid methyl > orate Me B ,0, was described 
by Ebelmen {A Ch [3] 16, 1 J) as obtained by 
treating B O, vith dry MeOl l, and as being a 
vitreous mass, readily decomposed by water 
into boric acid and MeOH It was probably a 
mixture of Me, BO, and MeBO^ 

MJbTHYL-BOKNYL UEEA v Bornyl- 

METHYI UREA 

TKI-METHYL-BRAZILIN C„H„Me,0,|aq | 
Formed in the preparation of tetra methyl 
brazilin (v infra) Crystalline, sol dilute alco 
hoi Its solution in aqueous NaOHis colourless 
and gives a brown pp with heCl, 

Acetyl derivative C,«H,o\cMe ,05 [97°] 
Tetra-methyl-brazilin C,rH,oMo ,04 [139°] 
Formed by the action of ^aOEt and Mel on 
brazihn (Schall a Dralle, B 20,3365,21,3009) 
Snow white crystals Bromine in HOAc forms 
C,6H,BrMe<0^ [181°] and crystalline di bromo 
tetra methyl brazihn dibromide CigHgBr Me^O^ 
METHYX-BBOMACETOL v aa Di bromo- 

1 ROPANE 

METHYL BROMIDE CH,Br Brovw ineth^ I 
ane Mol w 95 (4 6°) S G ^ 1 7331 , 1 7236 ! 

(Perkin), g 1 732 (Merrill) VD (H = l) 95 ! 
MM 4 644 at 15° (Perkin, C J 45, 454) 
HFp 14,790 HFv 14,210 (Ihomsen) S V 65 7 
(Lessen, A 254, 68) 

Preparation —Methyl alcohol (800 grms ) 
and amorphous phosphorus (133 grms ) are put | 
into a retort Bromine (800 grms ) is slowly 
run in After some hours the retort is heated , 
and the product condensed in a receiver sur- 
rounded by a freezing mixture It is washed j 
with dilute potash, dried over calcic chloride and 
distilled (Mernll, J pt 126, 296 , cf Pierre, 
J Ph [3] 13, 166 , Bunsen, A 46, 44) 

Properties — Colourless, mobile liquid, with 
burning taste and pleasant smell resembling 
chloroform Bums with greenish brown smoky ( 
flame Miscible with alcohol, ether, chloroform, 
and CSj Poured into cold water a white ice like 
mass IS formed It is approximately CH,Br, 20aq 
At 6° it begins to split up with evolution of 
methyl bromide gas 

METHYL-BROMO-ACETOACETIC ETHER v 
Bromo aobto-acetio aoid 

METHYL-BROMO-ACETOL v Di bromo pro- 
pans 

METHYL a-BROMa-ALLYL OXIDE C,H,BrO 
%c CH, O CH, CBr CBL. (116°) S G is 1 36 
Foimed by the action of NaOH on 
CH, 0 CH, CHBr CH,Br (Henry, B 6, 456) 
MET^ BROMO - ALLYL SULPHIDE 
04 H,BrS t*e CH, S OH,.CH CHBr Formed by 
heating Pb(SMe )2 with s>tri-bromo propane in 


ethereal solution at 150° (Obermeyer, B 20, 
2926) Decomposes at 120°-130° Combines 
with Br (1 mol ) 

METHYX-BROMO-AMINE v Mbthylamine 
METHYL-DI-BBOMO-ANTHRACENE v Dx- 

BROMO METHYL ANTHRACENE 

MErHYL-DI-BROMO ATROLACTIO ACID v. 
Di bromo oxy-tolyl propionic acid 

METHYL BROMO - BUTYL KETONE v 
Acetyl butyl bromide 

TRI METHYL - BROMO - ETHYL AMMO- 
NIUM BROMIDE V TRiMETHYiAMiNie bromo* 
ethylo bromide 

METHYL-BROMO ISATIN v Methyl dertva* 
live of Brom o Isatin, p 71 

METHYL BROMO ISATOlDii Bromo methyl* 
isatoid^ p 71 

METHYL BROMO PROPYL KETONE 

CH, CO CH, CH, CIi,Br Acetijl propyl bromide, 
(118°) at 90 mm (P ) , (106°) at 60 mm (L ) 
Formed by treating acetyl propyl alcohol {q v) 
with a saturated aqueous solution of HBr (Col- 
man a Perkin, jun , C J 55, 357 , Lipp, B 22, 
1196) Colourless mobile liquid with penetrating 
odour Turns brown in light SI sol cold 
water, quickly decomposed by hot water, dis- 
solving as acetyl propyl alcohol Forms a crys- 
talline compound with NaHSO, NaOEt and 
KOH act on it, forming a light ethereal oil OjHgO 
, (113°), probably methylene furfurane tetrahy- 
I dnde 

METBTYL BROMO-STYRENEt; Bromo tolyx»- 

ETHYLENE 

METHYL BRUCINE v Methylo* compounds 
of Brucine, vol i p 637 

METHYL BUTENYL TRICARBOXYLIC 
ACID V Pentane tricarboxylic acid 

METHYL BUTENYL KETONE v Alltl- 
acetone 

METHYL ISOBUTYL ACETAL v Aldehyde 
METHYL-BUTYL-ACETIC ACID v Heptoio 

acid 

Methyl-di-butyl acetic acid Hendecoxo 
acid 

METHYL-BUTYL-ACETYLENE v Hepthi- 

ENF 

METHYL-ISOBUTYL ANILINE C„H„N ts 
C^H^NMe CHjPr (235°) (Noeltmg, J 1883, 702). 
METHYL - ISOBUTYL - BENZENE v Iso* 

Butyl toluene 

METHYL - BUTYL - OARBINOL v Hexyl 

ALCOHOL 

Di methyl butyl-carbinol v Heptyl aloohol. 
METHYL ISOBUTYL CARBONATE 0,H„O, 

t e CHjO CO OC,H, (143 6° cor ) S G 96 
(Rose, A 205,230) 

I DI - METHYL - BUTYLENE - DIKETONE 
C*H,40, CH.COCH,CH,.CH,CH,COOH, 
Di*acetyl butane [44°] Obtained by heatmg 
its dicarboxylio ether with NaOMe m MeOH 
(Marshall a Perkin, ]un , 0 J 67, 241) Crys- 
talline mass, si sol water, V sol other menstrua 
Combines with NaHSO, Reacts with phenyl- 
bydrazine and with hydroxylamine Boiling 
alcoholic potash condenses it forming methyl- 
penta methenylyl tnhydnde methyl ketone 

DI • KXTOTI. ■ BVTTLXRX - SIKETORB 
OABBOZTUC ETHXB te 

OH, CO CH. CHyCH, CH(CO,Et) CO CH,. tm. 
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di-acetyl n valenc ether (196®-200°) at 100 mm. 
Obtamed by distilling the corresponding di-oarb* 
oxyhc ether (di-acetyl adipie ether) ivith potash, 
neutralising the residue with H2SO4, extracting 
with ether, washing the ether with water, drying 
and evaporating (Perkm, jun , O J 67, 229) 
Colourless oil, v sol ether and alcohol, si sol 
water Its alcoholic solution is coloured violet 
by FeClg On hydrolysis it yields acetyl-valeric 
acid and acetic acid 

Di - methyl - butylene - diketone dioarboxyhc 
ether ^e 

CHg CO CH(C02Et) CH^CH:s.CH(CO^t) CO Cfig 
Ethylene diaceto acetic ether Dt acetyl adipic 
ether Formed by the action of sodium (4o g ) 
on aceto acetic ether (260 g ) and ethylene brom- 
ide (190 g ), dissolved in alcohol (Perkin, jun , 
C J 67,216) It may be purified by conversion 
into the yellow flooculent di sodium compound 
(Ac CNa(C02Et) CH2)2, decomposing this with 
very dilute HCl, and extracting with ether 
Thick oil, miscible with alcohol and ether, si 
sol dilute aqueous KOH FeClg colours its al- 
coholic solution intense violet red Combines 
with great difficulty with NaHSOg Decomposed 
by heat into di-methyl butylene diketone carb- 
oxylic ether, and the two ethers 

C(CH,) CCOCH, 

I I and 

COgEt CH CH. CHg 
C(CHg) CCOgEt 

I I Alcoholic ammonia 

OOgEt CH CHg CHg 

converts the dicarboxyhc ether into the d 1 i m 1 d e 
(CHg C(NH) CH(COgEt) CHg)g [174°] which is 
reconverted by warming with dilute HCl into the 
original ketonic ether 
Phenyl hydrazide 

(CHg C(N2HPh) CH(CO gEt) CH2)g [c 146°] 
Formed by heating di methyl butylene diketone 
carboxylic ether with phenyl hydrazine on the 
water bath (Perkm, jun , a Obremsky, B 19, 
2049 , Perkin, ]un ^ C J hi ^ 221) Plates or 
needles (from MeOH),v sol cone HClAq, msol 
alkalis, V si sol ether At 200*° it gives off 
EtOH (2 mols ), forming di oxy di phenyl di- 
tnethyl ethylene • di - pyrazole tetrahydride 
.CO CH CHg,CHg CH CO v 
NPh< I I >NPh 

CMe CMe CMe/ 

METHYL-ISOBTITYL-GIYOXAIINE Me- 
thylo ^od^de CgHj,NgI ^ c NgC,H2Me04H„MeI 
[170°] Formed by treating isobutyl glyoxalme 
(glyoxal-isoamyline) with Mel in MeOH (Radzis 
zewsky a Szul, B 17, 1294) Trimetric prisms 
(from alcohol) 

METHYL-w-BUTYL KETONE OH, CO C^H, 
(127°) SGfi'830 Formed by the oxidation of 
sec hexyl alcohol (Erlenmeyer a Wanklyn, A 136, 
144 , Schorlemmer, A 161, 263) Combines 
with NaHSO, Gives on oxidation acetic, n- 
butyric, and valenc acids (Wagner, B 18, 2267) 
Methyl isobutyl ketone CH, CO CHgPr 

n SG § 8196, 8034 (Wagnei, J R 

3) A product of the distillation of potag- 
gium isovalerate with NaOAo (Williamson, A 
81, 86) Formed by the action on valeryl 
ohlonde of ZnMe, followed by water Formed 
also by boilmg isopropyl-aceto acetic ether with 
baryta water (Frankland a Duppa, A 146, 88) 


Combines with NaHSO, Yields on oxidatiott 
acetic, isobutyric, and isovalenc acids 

Methyl sec-butyl ketone CH, CO GHMeEt 
(118 ° jV) so *-^8181 Formed by boiUog 
methyl ethyl acetoacetio ether with dilute KOH 
or baryta water (Wislicenus, A 219, 307 , Wag- 
ner, J B 16, 7hi) Oil, smelling of peppermint 
Oxidised by chromic acid mixture to methyl 
ethyl ketone and HOAc Sodium reduces it to 
the corresponding liexyl alcohol and methyl sec 
butyl pinacone [249°] 

Methyl ferf-butyl kitone CHjCOCMe, 
Pinacohne (106 3°) (Schiff, B 19, 662) S G. 

8265 , 800 

Formation — 1 By distilling pinacone with 
dilute sulphunc acid (Fittig, ^ 114,56) — 2 By 
the action of CMe, COCl on ZnMe,, followed by 
water (Butlerow, A 174, 125) — 3 By the dry 
distillation of calcium isobutyrate (Barbaglia a 
Gucci, B 13,1672) 

Properties — Liquid, smelling of peppermint, 
nearly msol water Sodium amalgam forms 
the corresponding hexyl alcohol Combines 
withNaHSO, Chlorine forms pungent CaH,„Cl O 
crystallising in needles [61°], (178°) 

Oxim CHg C(NOH) CMe, [75°] Slender 
needles, very volatile with steam (Janny, B 15, 
2780) May be sublimed SI sol cold, v sol 
hot, water Has a camphor like smell and taste 
Not decomposed by acids 

Methyl isobutyl diketone C^HigO 1 1 
CH, CO CO CHg CH(CHg) Acetyl isovalcryl 
Diketoheptane (138°) S G 908 Formed 
by distilling its mono oxim with dilute H SO* 
(Otte a Pechmann, B 22, 2122) Yellow oil 
with irritating smell, becoming fruity when di 
luted SI sol water 

Mono oxim CH, CO C(NOH) CHgPr Ni 
troso isobutyl acetone [42 °] Formed by add 
ing NaNOg (10 g ) to a solution of isobutyl 
aceto acetic ether (27 g ) m watei (300 c c ) and 
KOH (8g ), and exti acting with ether (Treadwell 
a Westenberger, B 15, 2786) White plates, \ 
sol alcohol and ether, si sol cold water, dis 
solves in alkalis 

Dioxim CH, C(NOH) C(NOH) CII Pr 
[c 172°] Small white shining plates (from 
dilute alcohol) (0 a P ) 

Oxim phenylhydrazide OisHi^NsO le 
CH, C(N,HPh) C(NOH) CH^Pr [151°] Almost 
colourless needles 

Phenylhydrazide CjaHigNjO [98°] 
Almost colourless needles 

Diphenylhydrazide C,gH 4N4 le 
CH, C(N,HPh) C(N,HPh) CH,Pr [116 6°] 
Almost colourless needles 
I METHYL n BUTYL KETONE CAEBOXYLIC 
ACID C,H„0, i e 

I CH, CO CH, CH, CH, CH, CO,H « - Acetyl 
' valeric acid [42°] A product of the hydro 
lysis of di methyl butylene diketone carboxylic 
ether by a solution of KOH in methyl alcohol 
(Perkin, ]un ,0/ 67, 231) Colourless crystals, 
V sol water, alcohol, aijd ether Its ammo 
mum salt IS very soluble — AgA' leafy masses 
(from hot water) The ouprio salt forms 
mmute spherules 

METHYL-ISOBUTYL-KETONE SULPHONIO 
ACID CH, CO C .H,(SO,H) The s 0 d i u m s a U 
I of this aoi^ IS slowly formed by the action of a 
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•atnrated solntion ot NaHSO, on mesityl oxide 
It IS easily soluble in water and alcohol, melts 
at 96®, IS not attacked by Na^CO,, but by NaOH 
it gives mesityl oxide (Pinner, B 16, 692) 

KETHYL BUTYL KETOXIM v. Oxtm of 
Methyl butyl ketone 

METHYL n BUTYL OXIDE te 

CH, 0 (70 3®) S G g 7635 S V 127 2 

C E (0®-10®) 00125 (Dobreiner, A 243, 3) 
Methyl isobutyl oxide CH, 0 CH^Pr (60®) 
One of the products of the action of NaOCH^^ 
on methylene iodide oi iodoform (Gorboff, J pr 
[2] 41, 238, 254) Oil Cone HIAq yields Mel 
and isobutyl iodide 

METHYL-ISOBUTYL-PHENOL C„H„0 te 
C,H,(CH,)(C^H,) OH[l 3 6] (236®) Isodu^t/l 

0 cresol Formed by the action of nitrous acid 
on methyl isobutyl phenyl amine (Effront, B 17, 
2324) Oil V sol alcohol and ether, nearly 
msol water 

Xsomeride v Methyl ether of Isobutyl- 
phenol 

METHYL-ISOBUTYL PHEKYL AMINE 

C,H,(CH,)(C,H,)NH2[1 3 6] Isobutyl tolyl 
aviine or toluisobutylamuie (243°) Formed 
by heating o toluidine hydrochloride with iso 
butyl alcohol at 200^-300® (Effront, B 17, 2317) 
Colourless liquid Volatile with steam Miscible 
with alcohol and ether, nearly insol water 
Salts — B'HCl Long thin needles, si sol 
cold water, v sol hot water — B'HBr long 
soluble needles — B'JH.SO^ needles, si sol cold 
water — B' HjCjO^ siUery needles, msol ether 
Formyl derivative C,,H,s NH(COH) 
[10b°] Colourless tables, v sol alcohol and 
ether, nearly msol cold water 

Ac(tyl demative C,,H,jNHAc [162°] 
Colourless plates, sparingly sol hot watei, easily 
in alcohol 

Benzoyl derivative C,,H, 4 NHBz [168°] 
Small white needles, msol cold water, v si sol 
hot 

METHYL-ISOBUTYL PHENYL-AMINE 

C,H 3 (CH 3 )(C,Hs)NH,[l 5 6] (244°) Formed 

by heating o toluidme with isobutjl alcohol and 
ZnCU at 270®-280° (Effront, B 17, 2339) 
Colourless liquid Volatile with steam 

Salts -B'HCl Plates — plates 
— B'oH CoO^ easily sol ether 

Formyl derivative 0„Hi-NH(CHO) 
[105°] White plates, v sol alcohol and ether, 
nearly msol water 

Acetyl demative C,,H,jNHAc [141®] 
Long silky needles 

Benzoyl dcriiiativeC,,H,jNBLBz [142®] 
Silvery plates 

METHYL - ISOBUTYL - PHENYL - DI - 
METHYL-AMINE C«H3(CH,)(C4H,)NMe,[l 3 6] 
Dimethyl toluisobutylamine (250°) Colourless 
liquid Formed by methylation of methyl iso 
butyl phenyl amine — B'jHjCL^PtCl^ (Effront, B 
17, 2339) 

DI METHYL-DI-BUTYL-DI PHENYL-THIO- 
UBEA V Dl BUTYL di-tolyl thioubea 

METHYL BUTYL PIKACONE v Di-oxt- 

DODECANE 

DI METHYL DI ISOBUTYL-PYBAZINE 
CuH„N, i.. Dii,obutyl. 

ketine (248°) Form^ by reducing the oxim 
of methyl isobutyl diketone Me CO C(NOH) 


with tin and HCl (Lang, B 18, 1364 , Oecono- 
mides, B 19, 2526, Wolff, B 20, 433) YeUow 
oil — B'H^PtClg orange needles 

DI METHYL ISOBUTYL PYEIDINE C,iH,,N 

(210°-213°) S G IS 8961 Formed by distilling 
its carboxylic acid with lime (Engelmann, A 
231, 65) Oil, smelling of violets Tastes bitter 
More soluble m cold water than m hot water — 
B jHoPtClg. [209°] Yellow crystalline pp — 
B'jH^Cr^O, Yellow plates, v sol boilmg water 
— Pi crate [115°] Yellow needles 
Hexahydride CijHjsN te 

C.H, s Isobutyl lupe- 

tidine Dl methyl isobutyl piperidine (198°) 
at 720 mm Formed by reducing di methyl 
isobutyl pyridine m alcoholic solution with 
sodium (Jaeckle, A 246, 47) Oil WithNaNO, 
and HCl it yields a mtroso compound — B'HCl 
[184®] Prisms, v sol water and alcohol — 
B'HBr Pnsms The platinochloride and 
chromate could not be crystallised 

DI METHYL -ISOBUTYL PYEIDINE DI. 
CAEBOXYLIC ACID C,jH„NO, i e 

N<CMe8co||>CC,H. [273^ Formed by 
boiling its diethyl ether with aloohoho, and 
afterwards with aqueous, potash (Engelmann, A 
231 57) Long monoclimc prisms (containing 
2aq) Decomposed by fusion M sol cold, v 
sol hot, alcohol — CaA"3aq Small four-sided 
pyramids, v sol water — BaA"5aq — H^^HCL 
M sol cold water 

Mono ethyl ether HEtA" [135®] 
Formed by boilmg the di ethyl ether with alco 
holic potash Long prisms, v sol water and 
alcohol — Ba(EtA") 5aq — HEtA"HC12aq thick 
prisms 

Dl ethyl ether Et^" (312®-318°) 
Foimed by passing nitrous acid gas into an 
alcoholic solution of its dihjdnde Thick oil — 
1 1 A' HCl long needles, decomposed by water 
into HCl and Et^A' — (Et^") A^tCl, [208°] 
Cubes 

Dihyaride of the diethyl ether 
^’H<CMeC(Cojl)>CHC,H. [IW] Formed 
b> warming acetoacetic ether with isovaleno 
aldehyde ammonia m alcohol (E ) Long prisma, 

V sol alcohol, ether, and benzene 

METHYL ISOBUTYL SULPHATE C.H.^SO, 
% e (CH 5 )( 04 H*)S 04 appears to be formed by the 
action of methyl alcohol on C^H^O SO,Cl, the 
product of the action of isobutyl alcohol on 
SO«CL (Behrend, J pr [2] 15, 34) Decomposed 
by water into HOMe and C^H^O OH 

DI METHYL ISOBUTYEYL-ACETIG ETHEE 

V Di isopropyl ketone carboxylic ether 

METHYL CAFFEiC ACID v Capfeic acid 
METHYL CAFFUEIG ACID v Caffeine 
METHYL CAEBAMATE NH, COjMe 
Methyl urethane [52°] (G ) , [56°] (F a K) 
(177°)i Formed from NH, COCl and excess of 
methyl alcohol (Gattermann, A 244,39) Formed 
also from C^ 4 (N(NOi) CO^Me)^ by the action of 
NHk (Franchimont a Klobbie, R T C 1, 848) ' 
METHYL CAEBAMIC ACID 
"NHMeCO^H The methylammoninm salt 
NHMe COjNHsMe appears to be formed by pasi-^ 
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mg COj into dry methylamine (Wurtz, A Ch 
[8] 30,450, 461) 

Methyl ether '^nUe CO, Me (168°) SG 
^ 1 065 Formed by treating methyl chloro 
formate 01 CO^Me with an aqueous solution of 
methylamine (Franohimont a Klobbie, R T C 
7, 353) Colourless liquid, with characteristic 
odour With pure HNO3 it yields a character 
istic nitro- derivative 

Ethyl etherianMe CO^t (170°) Formed 
from methylamine and chloro formic ether 
(Schreiner, J pr [2] 21, 124) Oil, with pleasant 
odour When boiled with potash or baryta it 
yields alcohol, methylamine, and E^GOj 

Chloride NHMeCOCl [90°] (94°) 

From COOI2 and methylamine hydrochloride 
(Gattermann a Schmidt, B 20, 118) Decom 
posed on boiling 

Dl methyl-oarbamio acid ^NMe^ COjH 

Methyl ether lAMe,CO^e (181°) SG 
^ 1 012 Formed by treating Cl CO OMe with 
an aqueous (33 p 0 ) solution of dimethylamme 
(Franchimont a Hobbie, B T C 8, 299) 
Colourless liqmd, smelling like menthol Pure 
HNO3 forms NMe(NO^ CO^Me 

Ethyl ether NMe^COjEt (140°) (Schrei- 
ner, J pr [2] 21, 126) , (147°) (Franchimont a 
Eaobbie, R T C S, 223) S G 973 From 
Cl COjEt and dimethylamme With ammoma 
it does not form NMoj CO NH^ 

Chloride NMe^-COCl (165°) From di- 
methylamine and a solution of COCI2 in benzene 
(Michler a Escherich, B 12, llb2) Liquid, 
with peculiar odour, v sol ether and CS2 De- 
composed slowly by water into HCl, dimethyl- 
amine, and CO2 

METHTL CABBAMINE C2H,N te CH, N 0 
Methyl tsocyamde Methyl cyanide Methyl 
carbylamme Isoa^etonitnle Mol w 41 
[-46°] (69 6°) VD 144 (calc 142) SG 

‘* 756 S 10 at 16° Formed by the action of 
Mel (1 mol ) on silver cyanide (2 mols ) the pro- 
duct being decomposed by KOH and dried over 
CaCl, (Gautier, C R 63, 924 , 65, 468, 862 , 
66, 1214, A 162, 222, A Gh [4] 17, 203) 
Formed also by the action of Mel on merouno 
fulminate (Calmels, J pr [2] 80, 319 , G R 
99, 794) 

Properties — Liquid with powerful odour, 
producing nausea 

Reactions —1 Aqueous acids decompose it 
into methylamine and formic acid — 2 HOAo 
forms CHjNH CHO and ACjO —3 Oxidised by 
HgO at 60° to methyl oyanate CH,N CO and a 
compound Me3N,C,0,(NH2 CHO) [176°] HgO 
in ethereal solution appears also to form di- 
formamide NH(OHO)2 or, rather, a compound 
Me,N3C,0,fNH(CH0)2) [163°] (Gautier, G R 67, 
804) —4 With AgCy it forms a compound 
MeNCAgCy [80°-90°] (Meyer, / 1866, 628) 
Salt — (MeN0)28H01. Formed by passing 
HCl into an e^ereal solution of methyl carb- 
amme Crystalline Decomposed by water, 
partially reproducmg methyl carbamine — 
6 Mel acts in a complicated manner (Lubuvine, 
Burn 46, 246 , Gautier, A Oh [4] 17, 148) 

Tn-methyl-oarbamiiLe. A name use a b, 
Rudneff {Bl [2] 83, 297) to denote ferf-BuTTXi- 

AlftW H! 

HETRYIrSEMI-CAllBAZIBE C^N.O 
NH,.CO NH NH.Me [118°]« Formed from 


methyl-hydrazine acid sulphate KHO and KCNO 
(Briinmg, A 263, 10) Prismatic tables , v sol 
water and EtOH , m sol ether 

METHTL-CABBAZOLE C„H„N us 
OflH. 

I ^NMe [87°] Formed by heating potas 

DtfH^ 

Slum carbazole with Mel at 180° (Graebe, A 
202, 23) Micaceous leaflets or needles, insol 
water, sol ether Cone H,S04 containing a 
little HNO, gives a green colour — Pier ate 
C„H„NCeH2(N02),OH [14L°] Dark red needles 
METHYL CABBIMIDO ALLYL-THIO UBEA 

SO<^gA>0 NMe or CjH, NH OS N C NMe 


AllyUthio-caibamine-methyl cy amide [110°] 
Formed by the action of methyl iodide upon 
sodium oarbimido allyl thio urea Crystalline 
V sol water and alcohol Indifferent body 
(Wunderlich, B 19,448) 

METHYL-OABBIMIDO-ETHYL-THIO-UBEA 

SO<^g >C NMe or EtNH 08 N 0 NMe 

Ethyl-thw-carbamine-methyl cyamide [162°] 
Formed by the action of methyl iodide upon 
sodium carbimido ethyl-thio-urea (Wunderlich, 
B 19,448) 

TBI-METHYL CABBINOL v Tert Buttl 


ALCOHOL 

METHYL CABBONATES 
Hydrogen methyl carbonate ‘‘MeHCOj 
The Ba salt, Ba(MeC08)2 appears to be the white 
pp formed when COj is passed into a solution 
of BaO in anhydrous methyl alcohol (Dumas a 
P41igot, A Ch [2] 74, 6) It is insol alcoliol, 
but dissolves in water, the solution soon depo 
Biting BaCO, 

Bi-methyl carbonate C,Ha08 i e (CH3)„C09 
[(>•6°] (Rdse, A 205, 231) (91°) S G 1 069 

H F p 138,890 H F v 136,360 (Thomsen, Th ) 
Formed by boiling methyl chloroformate 
ClCOjMe with lead oxide (Counoler,B 13, 1697) 
Formed also from ClC02Me and NaOMe 
(Schreiner, J pr [2] 22, 864) Oil, msol water, 
sol alcohol and ether Converted by dry chlorine 
into hexa-chloro di methyl carbonate {q v ) 
METHYL-CABBOPYBIDIC ACID v Mbthtl- 

PYRIDINB OABBOXYLIO ACID 

METHYL-CABBOSTYBIL v Methyl ether of 
Cabbostybil and Oxy methyl quinoline 

METHYL CETYL KETONE C.^H^gO is 
C.eHsjCOCH, [62°] (262° at 100 ram) 

Formed by distilling a mixture of barium mar- 
garate and barium acetate (Erafft, B 15, 1707). 
Yields palmitic and acetic acids on oxidation 
METHYL-CHELIDAMIC ACIDu Chelidonio 
Aom 

METHYL-CHLOBACETOL V , Di ohlobo- 

PBOPANE 

METHYL OHLOBIDE CH^Cl Chloro- 
methane Mol w 50 6 (-28 7°) (Regnault) V D 
1 78 (calc 1 76) S G Bl 9916 , Q 9623 (Vin- 
cent a Delachanal, A Ch [5] 16, 429) S 5 03 
at 7°, 8 46 at 20° (Baeyer, A 107, 181) 8. 

(alcohol) 86 S (HOAc) 40 HPp 22,550 
HFv 21,970 (Thomsen) SV 60 8 (Lossen, 
A 264, 68) Latent heat of evaporation 96,900 
•t0° (ChappmB,A Ch [6] 16, 607) 

Formation — 1 By heating a mixture of 
NaCl (2 pts), wood spirit (1 pt) and H2S04 
(8 pts) and collecting the gae over water 
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mamas a. P6Ugot, A Ch 61, 193 , A 15, 17) — 
2 By exposing a mixture of equal volumes of 
methane and chlorine to daylight (Berthelot, 
A Oh [3] 62, 97) 

Preparation — 1 HOI is passed into MeOH 
(2 pts) containing ZnCl^ (1 pt) The gas is 
passed through KOH and H^SO^ (Groves, G J 
27,641, A 174,378) — 2 By he*ating tnmethyl* 
amine hydrochloride at 260®, the reaction being 
perhaps dNMe,HCl = 2NMe3 + NH, + SMeCl (Vin 
cent, J Ph [4] 80, 132) 

Properties — Colourless gas, with ethereal 
odour Burns with a bright tlame, edged with 
green 

Reactions — 1 When passed through a red- 
hot tube it deposits charcoal and yields HCl, 
methane, ethylene, GO, and naphthalene (Perrot, 
A 101, 376) — 2 When passed over heated 
potash-lime it yields potassium formate, KCl, 
and hydrogen — 3 Not attacked by chlorine in 
diffused daylight, but when the mixture is ex- 
posed to direct sunlight, substitution occurs, the 
products being methylene chloride, chloroform, 
and CCI4 The chlorination may also be effected 
by passing a mixture of chlorine and methyl, 
chloride over animal charcoal at 250®-360® 
(Damoiseau, C R 92, 42) — 4 When equal 
volumes of methyl chloride and of an amine are 
submitted to a piessure of 25 atmospheres for 
48 hours the following reactions occur — 
(a) Ammonia forms NMeH,01, NMe,HCl, and 
2NH,C1 -—(6) MethijlaminetoxmB 2NMeH5Cl and 
NMe«Cl — (c) Dinicthylamine reacts with forma 
tion of NMe H^Cl and NMe«CI —(d) Trimethyl- 
amine forms NMe4Cl (Vincent a Chappuis, Bl 
[2] 45, 49b) 

Hydrate MeCl 9aq Formed by cooling below 
0® water into which MeCl is passed Its vapour- 
tension has been studied by De Forcrand a Vil- 
lard C R 106,1357, 1404) 

METHTL-CHLORO-ALLYL CAEBIKOL v 
Chloro pentknvl alcohol 

DI-METHYL-CHLORO-ANILINE v Chloro 

D1 METIIIL ANILINE 

TRI-METHYL CHLORO-AURO- PHOSPHITE 

Me,PAuC103 [101®] Formed by the action of 
pure methyl alcohol on auroua chloride and 
phosphorus (Lindet, G R 103, 1014) Slender 
colourless needles, insol \vater, sol MeOH 
METHYL CHLORO-BUTYL OARBINOL v 
Chloro hexyl alcohol 

METHYL - CHLORO - GARBOSTYRIL v 
Chloro oxy methyl quinoline 

METHYL CHLORo-ETHYL OXIDE C^H CIO 
%e CHsCHClOMe (72®-76®) S G 99 ^, 

Formed from aldelnde (1 vol ), methyl alcohol 
{1\ \ols }, and dry HCl at 0® (Qeuther, A 225, 
270) 

METHYL TETRA-CHLORO-ETHYL OXIDE 

%e CCljOHClOCH, (178®) SG 
* 1 84 Formed by the action of PClj on chloral 
methylate (Magnanmi, O lb, 330) Colourless 
liquid 

METHYL OHLORO-FORlCAMIDEv Chloro 

VORMlO ACID 

METHYL CHLORO - PROPYL KETONE 

OsH^ClO OH, CO OHClEt (180®) Formed 
by heating OH, CO CCLBt CO,Et with dilute HOI 
at 180® (Conrad, A 186, 241) 

Methyl tri-ohloro-propyl ketone C,H,C1,0 
CH, CO CiH^Oli (193®) Formed by oudismg 


CjH^Cl, CHMe OH with chromic acid mixture 
(Garzarolh Thurnlackh, A 223, 152) Heavy 
oil Does not combine with NaHSO, Yields 
COg, acetic acid, and HCl on oxidation 

DI METHYL- CHLORO- QDINALDINS «. 
Chloro tri methyl quinoline 

METHYL-TRI CHLORO-QUINOLINE v Tri- 

OHLOBO METHYL-QUINOLINE 

METHYL DI - CHLORO - VINYL OXIDE 

CjH^Cl^O i e ecu CH 0 CH, (110®) S G • 
1 2934 , 125 1 1674 Prepared by heating tri- 
chloro ethylene with EOMe, being ppd on addi- 
tton of water (Denaro, O 14, 117) Colourless 
oil, with an odour resembling that of acetal 
Decomposed on exposure to air, with evolution 
of HCl When heated with dilute H2SO4 it 
yields di chloro acetic orth aldehyde 
Methyl tn chloro-viiiyl oxide 
ecu CCl O CH, Readily absorbs dry oxygen, 
forming the compound COCl CCl(OMe), which, 
by the action of water, gives oxalic acid (Henry, 
B 12, 1838) 

METHYL CHRYSOlDINE v Benzene-Azo 
methyl phenylene diamine 

METHYL-CINCHENIC ACID v Cinchene 
METHYL- CINCHONAMINE v Cinchona 

BASES 

DI.METHY1M3INCH0N1C ACID v Di 

METHYL QUINOLINE CARBOXYLIC ACID 

METHYL-CINCHONIDINK v Cinchonidin* 
METHYL.OINCHONINE v Cinchonine 
METHYL CINNAMIC ACIDS v Phenyl- 

lIETHACRYLIC ACID and TOLYL ACRYLIC ACID 

METHYL - CINNAMIC ALDEHYDE v 
Phenyl methacrylic aldehyde 

METHYL CINNAMYL KETONE v Benzyl- 

IDENE ACETONE 

METHYL CIKNOLINE CARBOXYLIC ACID 

,CMe CH 

CjANjO, 1 e C,H,(CO H)^ ! [0 230®] 

\n ==n 

Small tables or fine needles Sol acetic acid, 
si sol hot alcohol and hot water, msol cold 
water Dissolves both in aqueous acids and 
alkalis, forming easily soluble salts Obtained, 
as a yellow pp , by adding NaNO, to a cold 
solution of the hvdrochloride of amido propenyl 
benzoic acid C,H,(CMe CH )(NH,)CO.H[l 2 4j , 
very probably di azo- propenyl -benzoic acid 

C,H,(C02H)<^^^®^^^^ is first formed, which 

then splits off H 0 (Widraan, B 17, 722) 

METHYL.CITRAC0NICACIDC,HhO4 [100®] 
A product of the dry distillation of methyl-para- 
como acid (Frankel A 256, 25) Long needles 
(from CHCU) Reduced by sodium amalgam to 
ethyl suooinio acid — CaA"aq — BaA''4aq — 
Ag 

METHYL COCAINE [47®] Ex- 

tracted from synthetical cocaine {cf vol 11 p 230), 
in which it occurs in very small quantity (Lieber- 
mann a Giesel, B 23, 608, 926) An oil, which 
crystallises after standing some hours Ppd. by 
Na-,CO, from its salts Very sol ether, chloro- 
form^ benzene, and ligroin It can be separated 
from ordinary cocaine bv means of its mtrate 
A 5 4 p c solution of the hydrochlonde m a 
2 dm tube gave a rotation of +4 6® By heat- 
ing with water it is not so easily decomposed as 
ordmary cocaine By boiling with hydnodio acid 
Mel IS spUt off By hydrochlono acid it is tpUl 
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3p finally into methyl alcohol, benzoic acid, and 
oaethyl ecgomne hydrochloride This reaction 
18 also more difficultly brought about than with 
ordinary cocaine. Methyl coc^e appears to be 
identical with * dextro cocaine,’ a body got by 
heating the methyl ether of dextro ecgomne with 
BzCl (Einhom a Marquardt, B 23, 468) 

Salts — B'HCl [210°] needles or columns 
forming rosettes (from hot alcohol) , much less 
soluble than the hydrochloride of ordinary co- 
caine —Sulphate plates, v sol water, si sol 
alcoM —Nitrate crystals, si sol water — 
Platino - chloride (C,8H28N04 HCl)2PtCl4t 
glittering yellowish needles (from hot water) — 
Auro-chloride C.^H^jNC^HClAuCl, [148°]. 
needles , melts under water to a yellow oil 

METHYL CODEINE C.AaNO, le 

CjaHj^MeNO, or C^H^Me^NO, [118 6°] 

[oji,* —209° m a 4 p c solution (in 97 p o alco- 
holj at 16° Formed by boiling codeine methylo 
iodide CjgHjiNOaMel with potash, and extracting 
with benzene (Grimaux, A Ch [6] 27, 276, 
Hesse, A 222, 218) Anhydrous pnsms (from 
alcohol or ether), or hydrated crystals (contain- 
ing aq) (from water) Insol water, v e sol hot 
alcohol, m sol ether Its solution in cone 
H2SO4 IS violet, but becomes blue on heating 
Boihng Ac^O forms a compound C, [131°] 

Its hydrochloride forms a brown solution in 
H2SO4, which becomes violet on warming, and 
finally blue on exposure to the air — B'HCl 2aq 
needles S 9 at 18° V e sol alcohol, si sol 
NaClAq — B’2H2PtCl8 aq 

Acetyl derivative C„H,8AcMe2N03 j 

[66°] Formed by heating methyl codeine with j 
A02O at 85°, addmg aqueous NH, and extracting ' 
with ether (Hesse, A 222, 222) Glittering 
tables (from ether) , v sol alcohol and ether, si 
sol water, insol KOHAq Alcoholic potash j 

forms potassium acetate and methyl codeme — | 
(C,,H,gAcMe2N08)HCl ^aq satiny plates, si sol 
cold water — (C„H,8AcMe2NOs)2H2PtCl8 4aq 
yellow laminae — (C,7H,8AcMe2N08)HN08 3aq 
satiny plates — (C,7H,4AcMe2N03)2H2S04 8aq 

(o) Methylo • iodide C,3H28N03MeI |aq 
prisms, formed at once on dissolving methyl 
codeine in a mixture of Mel and methyl alcohol 
(Hesse) 

(j8) - Methylo - iodide Ci^HjaNOaMel 
Slender crystals, formed by boiling the preceding 
with aqueous NaOH, and ppg with KI It is 
less soluble in water than its (a) isomende 
Ag2S04 forms (C,BH28N0,Me)2S04, crystallising 
in plates 

{ayMethylo - chloride CjjH^jNOgMeCI 
From the (a) -iodide and AgCl Amorphous 
With platimc chloride it yields a yellow floccu 
lent pp of (0,3lL3NO,MeCl)2PtCl4 8aq With 
AC2O it yields OijHjaAcNOgMeCl 2^aq, which 
orystallises m long satmy needles, v e sol alco 
hoi, si sol cold water Its platinochloride 
(C,^23AoNOaMeGl)2PtCl4 4aq is a yellow orystfid- 
line pp 

{hyMethylQ chloride CjsHjjNOjMeCl Jaq 
Badiatmg crystalline mass, v sol water and 
alcohol With cone H2SO4. it gives a purple 
colour With platinic chloride it yields an 
orange pp of small needles of the platinochlonde 
^Ci#^ttN03MeCl)3ptCl4 aq With AcgO it yields 
amorphous OigHg^AcNOsMeCl, which forms 
(CitH^AcNOaMeClijPtClg 8aq, a yellow powder 


Methylo - hydroxide ’‘CuHjjNOjMeOH. 
Formed from the i$) methylo sulphate and 
baryta Colourless plates, insol ether, v sol 
alcohol Strongly alkaline in reaction Cone 
H2SO4 forms a blue solution Gives off tri- 
methylamine when strongly heated 

METHYL COLCHICINE C23H2,N03 1 e 
C,3Hfl(OMe)3(NA*cMe) COoMe Occurs m the 
mother liquor from which the compound of col 
chicme with chloroform has separated (vol 11 
p 234) Decomposed by boiling dilute HCl 
into methyl chloride and methyl qolchicein 
C,5Hg(OMe),(NAcMe) COjH* (Johanny a Zeisel, 
M 9, 871) 

DI METHYL-COLCHICINIC ACID v 

methyl derivative of Colchicinic acid 

Tn methyl-oolehioinic aoid CigHgiNO, i e 
C,3H3(OMe)3(NH2) CO2H [160°] Formed by 
I the action of HCl on colchicem (2 v ) Forms 
a platinochlonde B'^RPtClg 2aq On w arming 
with acetic anhydride it yields colchicem 
C,3H8(OMe),(NHAc) CO,H With MeOH it forma 
, an addition product C,3H2,N052Me0H On 
1 warming with MeOH, methyl iodide, and so 
dium it yields ‘ tn methyl colchidimethinic acid ’ 
j C,3H8(0Me)3(NMe2)C02H [126°] The methyl 
I ether of this body forms an lodomethylata 
CgjHjoNOjIaq (Johanny a Zeisel, M 9, 877) 
METHYL-CONnNE t; Coniine 
METHYL-COUMAEIC ACID v Methyl dcri 
vative of CouMABic acid 

Di-methyl di coumano acid so called v Di 

METHYL DI-COUMABIK 

METHYL COUMABILIC ACID C.oH.O, t e 
[126°] Formed by the 

action of dilute KOH upon the methyl derivative 
of exo bromo coumanc acid (Perkin, C J 39, 
423) Needles (from CS^) 

{&) Methyl coumanlic acid CioH^Oj i e 

COjH [189°] Formed by 

saponifying its ethyl ether with alcoholic potash 
(Hantzsch, B 19, 1290) Feathery needles 
(from dilute alcohol) Decomposed by heat into 
I CO2 and {$) methyl coumarone — KA'aq 
j needles — NH4A'aq needles (from water) — 

I BaA'2 3aq — AgA' minute prisms 
I Ethyl ether [51°] (290°) Formed 

I by the action of sodium phenylate NaOC^H, 
upon chloro aceto acetic ether, the resulting 
phenoxy aceto acetic ether being condensed by 
cold cone H2SO4 (Hantzsch) 

Amide C3H4(CH3)0 CO NH, ; [146°] , 

needles (Hantzsch, B 19, 2401) 

Di-methyl-coumanlic acid C,,H,o03 %e 

0.H3(CH,)<^53^ CO^H methyl cou- 

marone-a carboxylic acid [225°] 

Formation — 1 By the action of hot alco 
hohe £OH upon bromo di methyl cumarin 
.C(CH3) CBr 

08H8(CH3 )c I —3 By saponification 

\0 CO 

of the ethyl ether obtained by the reaction of 

sodium p cresol and chloro aceto acetic ether 
Properties — Short prisms or tables On 
heating the sodium salt with lime di methyl- 
ooumarone is obtained 

Ethyl ether ATEt [65°] , (300° at 
738 mm ) (Hantzsch a Lang, B 19, 1299). 
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Beference — Coumabilio acid and Oxy- 

M»THYL COUMABILIC ACID 

MBTHYI COUMABIN t; Anhydride of Oxy- 

PUENYL CROTONIC ACID 

m /3 Di methyl coumann C„H,o 02 
_ .CMe CH 

[6^]c.H,(CH,)<Q^ [148°] Formed 

by the action of H^SO^ on a mixture of aceto- 
acetic ether and p cresol (Pechmann a Duis 
bei K, B 16, 2127 , Pechmanii a Cohen, B 17, 
2187) Long colourless needles 

Reference — Brom* di methyl coumabib 
Di methyl di coumann i e 

. yCUe CH 

C„II i ) Formed by dissolving resor 

v\o — CO% 

cm (1 mol ) and acetoacetio ether (2 mols ) m j 
cone H 2 SO 4 , yield 10 pc Microcrystalline 
white powder V si sol boiling alcohol, nearly 
msol water, ether, chloroform, benzene, &c 
Dissolves in aqueous alkalis to a yellow solution, 
from which acids ppt di methyl di coumario 
a Old C,H 2 (OH) 2 (CMe CH CO^H)^ The latter 
forms a white powder, sol alcohol , at 140° it is 
completely reconverted into the anhydride 
(Hantzsch a Zurcher, B 20, 1328) 

Tri methyl tn coumann CigHj^Og t e 
.CMe CH. 

I I Formed by dissolving phloro 

V\o_- CO/g 

glucin (1 mol ) and acetoacetic ether (3 mols ) in 
tone H^SO^ , the yield isle&s than 10 p c Amor 
phous powder Insol all solvents Dissolves 
in aqueous alkalis to a >ellow solution, from 
which acids ppt tn methyl tn coumanc 
acid C 6 {OH),(CMe CH CO^H),, whose sodium 
salt IS NajA'^Oaq (Hantzsch a Zurcher, B 20, 
li30) 

(j 8 ) METHYL COFMABONE C^HgO t e 
C«H,<^^q ®^CH [180°] Formed, together 

With CO , by distilling {&) methyl coumarihc 
at id Oil, volatile with steam Does not react 
with hvdroxylamine or phenyl hjdiazine 

Di methyl coumarone C,oH,oO % e 

C,H,(CH 3 )<^^^™»^^CH (210° at 728 mm) 

Indifferent oil Formed by distilling the sodium 
salt of di methyl coumarihc acid (di methyl 
coumarone a carboxylic acid with lime (Hantzsch 
a. Lang, B 19, 1300) 

METHYL. CBEOSOL v Methyl ether of 
Creosol 

METHYL CBOTONIC ACIDS v Angelic acid 
and Tiglic acid 

METHYL I80CB0TYL OXIDE v Sec iso 

BUTENYL ALCOHOL 

METHYL CDMABIN v Methyl coumabib 
METHYL - CDMAZONIC ACID C.^H^NO, 
.CMe, O 

tc C«H3(C02H)< I (?) [218°]. 

CMe 

Formation — 1 By boiling (3 4 1) amido* 
oxypropyl benzoic acid with acetic anhydride 
2 By boiling acetyl amido oxypropyl benzoic 
acid with HCl — 3 By boiling acetyl amido 
propenvl benzoic acid with HGl Small colour 
less trimetnc tables V sol alcohol, msol 
water Its N is tertiary 

Beactume --By muotion with sodium* 


amalgam it yields the acetyl denvative of 
amido cuminic acid 

Salts — A'H,H€1’‘ very soluble white 
needles — (A'H,HCl) 2 PtCl 4 tables, cubes, or 
prisms — A'H,H 2 S 04 aq very soluble white silky 
needles (Widmann, B 16, 2576) 
METHYL-CFMENE v Cymebb 
METHYL. 4 .. CUMIDINE CjoH.^N le 
C 3 H 2 (CH 3 ),NHMe [44°] (237°) Formed by 

methylation of solid cumidme [63°] — 
B' 2 H 2 Cl 2 ptCl 4 sparingly soluble needles (Hof 
mann, B 15, 2896) 

„Di methyl -tj/ cumidme CsH 2 (CH,), NMej 
(222°) Oil Formed by methylation of solid 
cumidme [63°] — B' 2 H 2 Cl^tCl 4 (Hofmann, B 15, 
2897) 

Methylo - iodide C^H (CH,),NMe,I 
Prisms Yields (C,H 2 (CH,) 3 NMe 3 Ci) 2 PtCl 4 
METHYL CUMYLETHYL KETONE 
C,H, CgH 4 CH 2 .CH 2 .CO CH, Cuminyl acetone 
(260°-265°) Is one of the products of the 
action of NaOEt and cummyl chloride on aceto 
acetic ether (Widmann, B 22, 2271) Colourless 
liquid, with fragrant odour Is not acted upon 
by NaOBr Oxidised by KMn 04 to cummio 
acid 

Oxim C,H, C 4 H 4 CH 2 CH 2 C(NOH) CH, 
[67°] Long shining prisms (from ligrom) 
METHYL CUMYL KETONE 
CH, CO C 4 H 4 Pr [1 4] (253°) SG ^ 9755 

Formed by the action of AcCl on omene m 
presence of AlCl, (Widmann, B 21, 2225) 

Oxim CH,C(NOH)C 4 H 4 Pr [71°] Four- 
sided tables (from petroleum ether) 

Phenyl hydrazide 

CH, C(N ^HPh) C,H 4 Pr [82°] Colourless thick 
SIX sided tables (from petroleum ether) 

METHYL CYANAMIDE v Cyanamide in the 
article Cvanic acids 

METHYL CYAN ATE v Cyanic acids 
METHYL-CYANETHINE v Cyanethine 
METHYL CABBIMIDE is Methyl isocxjanate 

V Cyanic acids 

METHYL CYANIC ACID v Cyanic acid 
METHYL CYANIDES t; Acfiomtrile and 
Methyl carbamibe 

Di methyl di cyanide C^H^N i e 
NHCMeCH 2 CN 01 NH 2 CMeCHCN [53°] 

V D 42 5 Formed by the action of dry sodium 
on acetonitrile dissolved in ether Methane is 
evolved in the reaction, and the product is de. 
composed by water (Holtzwart, J pr [2] 38, 
343, 39, 240) White needles, v sol ether, 
alcohol, chloroform, and benzene, m ool water, 
si sol petroleum ether 

Reactions —1 Boiling water hberates am. 
monia forming CgH^NjO, a body which is con- 
verted by PCI, into crystalline CgfigN^Cl^ [175°], 
which, on recrystallisation from water, becomes 
CgHgN, — 2 Acetyl chloride forms a compound 
(C 4 H,N 2 ) 2 CH,C 0 C 1 , which on decomposition by 
water yields CgH^N,, crystallising m beautiful 
white needles [223°] —3 Warm dilute (25 pc) 
HClAq forms NH4CI and an oil which has the 
composition of cyano acetone It solidifies to a 
glassy ihass, carbonises above 230°, and forms 
with phenyl hydrazme a condensation product 
[97°] 

Tn.methyl trl-oyanide v Cyabmethinf 
METHTL-CTANO FOBMAMIDE v MethyU 
armde of Para*CYAMOFOBMio acid 
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XETHTL-CYAKO-STJCCINIC ETHER when trimethylene bromide OH^Br Oil, OH^r 

C,oH,jN 04 %e CO^Et CHj CMeCy CO^Et An (140 g ) is boiled with sodium (6 g ) The oon- 
oil formed by treating oyano suooimo ether with tents of the flask become pasty, but still oontam 
Ka and Mel successively (Barthe, 0 B 108, much of the bromide (120 g), which can be 
297) mostly recovered by filtration (Freund, J pr [2] 

s-Bi-methyl eyano-suooinio ether GnH,7N04 26, 367) It is also formed by heating tri 
t e COgEt CHMe CMeCy CO^t (273°) S G. methylene bromide with zinc dust and 76 p c 
315 10677 A product of the action of alco- alcohol (Gustavson, J pr [2] 30, 300) Tn- 
holic KGy on a bromo propionic ether (Zelinsky, methylene burns with a bright flame and smells 
B 21, 3164) Formed also by adding a bromo- hke butylene 

propionic ether to oyano-propionic ether mixed Reactions — 1 Trimethylene is readily ab 

with KCy (Z ) sorbed by fuming HI The product is n propyl 

METHYL CYANTJRIO ACID v Cyanuno iodide, whereas propylene ^iveszso propyl lodidt 
a>c%d in the article Gyanio acids 2 Trimethylene is very slowly absorbed by 

METHYL GYMYL KETONE CijHjyO % e bromine , the product is trimethylene bromide 
GH, GO GfHgMe GgH, [2 1 4] (247°) An oil, (166°) Propylene is readily absorbed, forming 

formed by the action of AcGl on oymene in propylene » bromide — 3 Cone H^SO, forms 
presenc e of A lGl, (Claus, B 19, 233) liquid hydrocarbons, and on diluting and distil 

METHYL-DAMBOSE v Bobnesite, vol i. ling n propyl alcohol is got (G ) — 4 EMn04 
p 524 does not oxidise it (Wagner, B 21, 1230) 

Bi-methyl-dambose ti Dambonite References — Tbimethylenecauboxylio acids, 

METHYL-BAFHNETIK v Dapenetin Tbimethylenvl methyl ketone, and Phenyl 

METHYL DECYL KETONE C,2H240 t e TBIMETHYLENYL KETONE 
CH, CO CjoHj, [21°] (247°) Formed by dis- Tri methylene is a term also applied to the 

tilling a mixture of barium acetate and barium divalent radicle GH^ CH^ CH^ 
hendecoate (undecylate) (Eraflt, B 15, 1708) Tetra methylene is a teim apphed to the ring 
Yields acetic and decoic acids on oxidation OH^ CBL^ 

METHYL . BESOXYBENZOIN v Tolyl I I , and it is also used to denote the group 

BENZYL KETONE CH, CH^ 

Bunethyldesozybenzom v Benzyl xylyl GH., CH^ GH^ GH 
KETONE Pentamethylene is a name used to denote 

METHYL DODECYL KETONE C^H ,0 %e .GH, GH 

GH, GO C„H,4 [34°] (206° at 100 mm ) GH/ ] , and also GH. GH, GH, GH. GH 

Formed by distilling barium tridecoate ^GH, GH, 

(GijHjjOa),^^ 'With barium acetate (Krafft, B Hezamethylene is benzene hexahydride Ac 
15, 1708) Yields lauric and acetic acids on cordmg to Baeyer (A 258, 156), it should be rc 
oxidation garded as lying entirely in one plane 

METHYL c-BBRYL KETONE GjjHigO te METHYLENE ACETATE v Acetyl deuva 
GH, GO G9HMe4 [1 2 3 4 5] (259°) From c tive of Fobmio obthaldehyde, vol ii p 570 

durene, AcGl, and AlGl, (Glaus a Fohhsch, TRIMETHYLENE ACETO ACETIC ACID, so 
J pr [2] 38, 230) Oil called, v vol i p 24 

Phenyl hydrazide [129°] Lammee METHYLENE DIAMINE Di benzoyl de 

Isomerides v Ddkyl methyl kftones rivative CH(NHBz)a [221°] S (alcohol) 

METHYL.ECO0NINE G^H^NOg [264°] 47 at 14 5° , 63 at 22° , Hipparajfin 

A product of the action of HCl on methyl Formation — From hippuric acid, PbO, and 

cocaine, the resulting methyl eegomne hydro ' HNOg or H SO4 (H Schwarz, A 75, 201, Sit^ 
chloride being decomposed by AgjO (Liebermann | IF 77, u 702, J Maier, A 127, 102, Kiaut a 
a Giesel, J5 23, 610) May be crystallised from Y Schwarz, A 223, 40) 

methyl alcohol containing a trace of water I Preparat/ion tom benzonitrile (15 g ), 
Extremely sol water, insol absolute alcohol, v methylal (0 g ) and cone H2SO4 (100 g ) (Hepp 
si sol absolute MeOH Decomposed by fusion a Spiess, B 9, 1424) 

A 9 6 p 0 solution of the hydrochloride exhibits 1 Properties — Long white felted needles (from 

0 = +2° — B'HGl [236°] , needles (from methyl I alcohol), v sol GSg, ether, and chloroform 
alcohol ether) — B'HAuCl4 [220°], lemon yellow I Reactions — 1 Dissolves unchanged in cone 

needles l H,S04, and m fuming HNOg — 2 On distillation 

Benzoyl derivative Hydrochloride some passes over unchanged along with benzoic 
G17H21NO4HGI The first product of the action acid — 8 Not affected by bromine — 4 Boiled 
of hydrochloric acid on methyl cocaine [47°], for some time with dilute (32 p c ) H,S04 it gives 
the base bemg just dissolved in HGl and then formic aldehyde, NH, and benzoic acid — 6 
heated ^ hour at 90° Glassy columns (from Heated in sealed tubes with dilute HGl it yields 
hot water) The base is not ppd by carbonate benzamide and formic paraldehyde 
of soda — Aurochloride GjyH2,N04 HGl AuGl, Trimethylene diamine GjH,„N, i e 
The nitrate is V si sol water NH, GH, GH, GH, NH, (c 140°) Formed by 

METHYLENE The radicle GH„ which is heating tnmethylene bromide (1 mol ) and NH, 
not known to exist in the free state (20 mols ) in alcohol for 10 houis at 100° The 

Bimethylene G2H4 GH, GH, 1^ called liquid is decanted from NH4Br and evaporated. 
Ethylene \q_ v) treated with KOH and distilled (Fischer a Koch, 

< GH2 B 17, 1799 , Lellmann a Wurthner, A 228, 

1 • H F p 227) Golourless mobile liquid, easily miscible 

GH, with alcohol, ether, and benzene Fumes in 

— 8470 H.F y. —4630 This gas is formed moist air, combinmg with water to form a 
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hydrate Beadily takes up C0» becoming solid 
Condenses with benzoio aldehyde forming 
03Hg(N OHPh)j Phenanthraquinone forms 
O^H„NOj a yellow powder, meltmg above 260° 

Benzil forms ^ CPh^ * transparent 

vitreous mass [o 76°] 

Salts — Easily soluble pnsms — 
B"H^Cl2PtCl4 Orange prisms — B'XHSCN)^ 
[102°] At 140° it IS partially decomposed into 
trimethylene thio-urea and NH^SCN — 
B^RBr,. 

Diacetyl C,H,(NHAc)j [79°] 

White needles, v e sol water, v sol alcohol, 
chloroform, si sol benzene, insol ether, petro 
leura ether (Straohe, B 21, 2304) 

Dibeneoyl derivative C,H,(NHBz)j 
[148°] White crystalline powder, insol water, 
m sol benzene, v sol alcohol and chloroform 
On heating in a stream of HCl the product it 

OjH,<^j^^OPh, an oily base which slowly 

becomes crystalline and forms crystalhne salts 
(Hofmann, B 21, 2337) 

Oxalyl dtrtvatxve 

A sparingly soluble white powder, formed on 
mixing tnmethylene diamine with an alcoholic 
solution of methyl oxalate It does not melt at 
250° 

Derivative — V Oxy tm methylene diamine 

Tnmethylene di nitre di-amine CjH.N^O, i e 
N0 ,NHCH,CHjCH 2NHN02 [67°] Formed by 
heating C3He(N(NOJ C02Me)2 (v Tbi methyifne 
DiCARBAMic acid) With aqueous ammonia (Franchi 
mont a Klobbie, R T C 7, 343) Short thick 
pi isms (from water or alcohol), v sol \\ater and 
alcohol, less sol ether and chloroform Boiled 
with dilute (2 p 0 ) HjSO, it evolves NjO It 
has no acid reaction, and easily forms metallic 
derivatives 

Tetra methylene diamine 0<H,2N4 i e 
NH2CH2CH.CH2CH2NH2 [24°] (169°) Ob 
tamed by reducing ethylene cyanide in alcoholic 
solution with sodium (Ladenburg, B 19, 780) 
Identical with the ptomaine ‘ putrescine ’ {cf L 
Brieger, ‘ Die Ptomaine,’ Berhn, 1885-1886, 1, 
43 , 3, 101) and also with a base obtained from 
a morbid urine (Udranszky a Baumann, B 21, 
2938) Strong base, smelling like piperidine 
Solutions of its salts give a crystallme pp with 
iodine dissolved in KIAq but no pp with HgCl, 
or KOdIg When shaken with aqueous NaOH 
and BzGl it gives a crystalline pp of the di 
benzoyl derivative Methyl chdoroformate 
ClCOjMe forms (CH2),(NH OOjMe), which crys- 
tallises in flattened needles [128°], si sol cold 
water, and is nitrated by HNO„ yielding 
(CH2)4(N(N02)C02Me)2 which crysttJlises from 
ether and melts at 62° (Dekkers, R T C 9, 97) 

Salts — B"H2Cl2. Plates (from alcohol) — 
B^HyPtCl, Needles — Picrate Thm yeUow 
needles ~ Auroohloride [210^ Minute 
thread hke needles, v sol hot water (Otamician 
a Zanetti, B 22, 1978) 

Di-heneoyl derivative 04H.(NHBz).. 
[176°] (U a B), (178°] (0 a Z ) Plates, m- 
sol water, almost msol etner, v sol hot alcohol 
May be subhmed 

T6tra-msthylen«-di»idtro-di.ii&i]is O4H1.N4O4 
[168°] Gk>t by heating 


i (CH2)4(N(N02)C02Me)2 with cone NHjAq at 
I 100° and ppg by HOAc (D ) Small hard crys 
^ tals (from water) 

Penta methylene diamine % e 

NH2 GH2 GHj GH2 CH2 CH2 NH2 (178 5°) (L ) , 
i (178°-180 6°) (Perkin, C J 55,699) S G § 
9174 (L ) , g 8846 , 8784 M M 7 493 (P ) 

Formed from tnmethylene Cyanide by reduction 
m ethereal solution with zinc and HCl, or in 
alcohoho solution with sodium (Ladenburg, B 
16, 1151 , 18, 2956 , 19, 780, 2686) It is iden 
tical with * cadaverme ’ a base discovered by 
Bneger in corpses, and among the products of 
putrefaction of flesh and fish (Brieger, B 16, 
1186, 18, 1922, ‘Die Ptomaine,’ Berlin, 1885, 
Ladenburg, B 19, 2585) Found also in the 
unne of a patient suffering from cystinuria, but 
not in normal unne (U a B ) Syrup, smellmg 
like piperidine , v sol water and alcohol, m soL 
ether Fumes m the air Absorbs COg from 
the air The hydrochloride is converted by dry 
distillation into NH3, HCl, and piperidine 

Salts — B"H2Cl2 — B"H2PtCl4 Thick orange 
I pnsms (from water), m sol cold water — Per 
I iodide Almost black crystals (from alcohol) — 
B^HgClj SHgCl, Crystals (from hot water) 
(L ) — B"H2Cl2 4HgCl2 Crystals (from alcohol) 

(B) 

Di acetyl derivative 
CH2(CH2 CH2 NHAo)^ Small needles (from al 
cohol) May be distilled 

Di benzoyl derivative 
CH2(CH2.CH2 NHBz) 2. [130°] (above360°) Ppd 
by adding aqueous NaOH and BzClto a solution 
of the base (Udrans/ky a Baumann, B 21, 
2744) Long needles and plates , v sol alcohol, 
m sol ether, insol water Not affected by hot 
dilute acids or alkalis 

Penta methylene di mtro di amine 
CH2(CH2 CH, NH(N02))2 Formed by treating 
CH (CH, CH2 N(NO ) CO^Me). with aqueous 

ammonia (Franchimont a Klobbie, BTC?, 
343) Small oblong plates (from chloroform) , 

V sol water and alcohol, sol ether, si sol 
CHClj When boiled with dilute (2 p c ) H2SO4 
it evolves NjO 

Di nitroso penta methylene tetramine (so 
called) CgH.oN.Og i e C,H,„N,(NO)2. [207°] (G ) , 
[203°] (M ) Formed by the action of nitrous 
acid on * hexamethylene tetramine * (Griess, B 
21,2738, Mayer, B 21,2888) Needles (from 
alcohol), V sol hot alcohol, m sol chloroform, 
msol ether Not affected by boiling with zme- 
dust Dilute HCl decomposes it into nitrogen, 
ammonia, and formic aldehvde 

Hexa-methylene tetramine (so called) 

GjHjjN^ Hexameihyleneamine [189°] S 
(alcohol) 7 Mol w 116 (by Kaoult’s method) 
^alc 140) (Tollens a Mayer, B 21, 1666) 
Formed by passing dry NH, over heated tn- 
oxy methylene (formic paraldehyde) (Butlerow, 
A 116, 322 , Z [2] 6, 278) Prepared by dis- 
solving methylal in dilute H2S04, and distilling 
the product with steam into a receiver containing 
ammoiiia (Wohl, B 19, 1842) 

Properties — Bhoml^hedra (from alcohol), 

V sol water, chloroform, and 0^ May be sub- 
limed Scarcely attacked by sooium-amalgam 
Acts nutritiously upon alg» (Loew a Bofcomy, 

or [2] 86, 272) 

SpUt up by boxUug ^lute 
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acids into formio aldehyde and ammonia— 2 
Mel at 190° forms NMe4l (Tollens, B 17, 666) 

8 Sodium nitrite (2| pts ) added to a solution 
of the base (1 pt ) in dilute HCl at 0° forms 
•tn methylene tri nitrosamme’ CaHjNgOa, which 
crystallises from alcohol in needles or prisms 
[106°], and is split up by warming with dilute 
acids into nitrogen and formic aldehyde It 
exhibits Liebermann’s reaction When acetic | 
acid is added gradually to a solution containing | 
hexamethylene tetramine and sodium nitrite 
there is formed the so called di nitioso penta 
methylene tetramine {v supra), which is much 
less soluble in the usual menstrua than the tn 
methylene tn mtrosoamine 

Salts —B^H^Cl^ (dried at 100°) Long 
prismatic needles , v e sol water, si sol alco 
hoi — B"2H^tCl, 4aq — B",3AgN03 White crys 
talline pp , formed on adding AgNO, to an 
aqueous solution of hexamethylene tetramine 
(Pratesi, O 13, 437) SI sol cold, m sol hot, 
water, with partial reduction to silver 

Methylo iodide B"MeI [190°] V sol 
water, si sol alcohol, insol ether, chloroform, 
and CS, Gives (B"Me)2PtCl, [205°] 

Ethylo iodideB"EtI [133°] 

Methyleno iodide B'^CEyi^ [165°] 
(Wohl) 

Bi'bromide OgHjaN^Brj Insol ordinary 
solvents (Legler, C G 1888, 1604) 

Tetrabromide CaHjgN^Br^ Red crystals, 
obtained by the action of bromine vapour on 
hexamethylene tetramine (Horton, B 21, 1999) 
Decomposed by boiling water 

Di iodide CgHjjNJj Obtained by adding 
an alcoholic solution of iodine to an aqueous 
solution of the base Crystalline, y si sol 
alcohol 

Tctra iodide Obtained when 

excess of iodine is used Mmute brown plates, 
V sol acetone, CHClj, and OS^ Decomposed by 
boiling water 

METHYLENE DI-ISOAMTL DIOXIDE v 

Formic aldehyde 

METHYLENE - ANILINE (C,H,N)* le 
CHj NPh)x Anhydro formaldehyde aniline 
188°] Formed by mixing aniline and crude 
formic aldehyde in the cold (Tollens, jB 17,667, 
18, 3809 , Kolotoff, Bl [2] 43, 112) White silky 
crystals, v sol chloroform and benzene, si sol 
alcohol, insol water Decomposed by boiling 
with water or alcohol — B'sH^PtCl, 

Methylene-anilme Formed, together 

with di phenyl methylene diamine and the pre- 
ceding body by the action of formio aldehyde on 
aniline (Pratesi, O 14, 366) Minute crystals, 
decomposed by heat V si sol alcohol 

Methylene-di-anilinc v Di-phbnyl methyl- 

IMB DIAMINE 

METHYLENE-DIBENZYLAMINE 

♦ e CH3(NH OHjPh)^ [46°] (o 227°) Formed 
by the action of methylene chloride on benzyl 
amine at 100° (Kenipff, A 266, 220) Rhombic 
prisms, insol water, v sol absolute alcohol and 
ether « 

Salts— 0 jjH,3 N,2H01 [242°] Colourless 

monoclinio plates — B"2HBr silky plates — 

B"2HI monoclinio plates (from benzene), si 
sol water and alcohol — ^B"H2S04 2aq colourless 
prisms —B"2H,PO^ [c 230°] Needles — 

monoclinio plates — Anrocblor- 


ide B"HaCl/2AuCl, golden yellow needles,— 
Oxalate [o I34°] — Piorato 

B"(CgH2(N08)20H)2 not stable in a hot solu- 
tion, si sol alcohol, and water 

METHYLENE BLDE v Tetba methyl di 

AMIDO IMIDO DI PHENYL SULPHIDE 

TRIMETHYLENE BROMHYDEIN v Bbomo 

PROPYL ALCOHOL * 

METHYLENE BROMIDE CH^Br, Di- 
bromo methane (97° cor ) (Perkin, G J 46, 
620) , (98 6° 1 V ) fHenry) S G g 2 493 (H») , 

2 4985 , If 2 4775 (P ) M M 8 110 at 15 9° 
Formed by adding bromine ^to methylene iodide 
under water (Butlerow, A 111, 261 , Henry, 
A Gh [5] 30, 266) Formed also by heating 
methyl bromide with bromine at 250° (Steiner, 
B 7, 607) Found among the bromides obtained 
by passing into bromine the products got by 
passing ethylene through a red hot tube (Norton 
a Noyes, Am 8, 362) Colourless mobile liquid, 
insol water, sol alcohol and ether Converted 
by PCI5 at 190° into CCl^ and CBr4 (Holand, A 
240, 230) When heated with 18 vols water 
and excess of PbO at 146° it yields ethylene 
glycol, traces of ethylene oxide, and PbBr, 
(Jeltekoff, B 6, 558) Slowly converted by 
SbClj into methylene chloride Potassium 
phenylate KOCJI5 yields CH (OCgHJj 

Trimethylene bromide v Di bromo propane 
Tetra-methylene bromide C4HgBr2 (189°) 
Formed from ethylene cyanide by succtbsive 
conversion into tetra methylene diamine and 
CH2(0H) CHj CH2 CH.(OH) , the glycol being 
then treated with HBr (Gustavson a Dem 
janofif, J pr [2] 39, 542) The yield is binall 
Penta methylene bromide CjHioBr^ i e 
CH^(CH2 CH2Br)2 (205°) Foimed by satu 
rating the corresponding di oxy pentane (derived 
fromtri methylene diamine) with HBr (G a D ) 
METHYLENE BROMO-IODIDE v Bromo 

lODO-METHANB 

METHYLENE - TETRA - BDTYL - DIAMINE 

CH2(N(C4H,)3)j (250°) Obtained by distilling 

trimethylene oxide with di isobutyl amine 
(Ehrenberg, J pr [2] 3b, 124) - S'lI^PtClg 
[198°] Pale yellow powder — Auroc blonde 
[0 195°] — B"CS2 [54°] 

METHYLENE DI ISOBUTYL DIOXIDE v 
JOi isobutyl ether of Formic oRTHALDPinoF, vol 
11 p 671 

METHYLENE CAFFEIC ACID u vol 1 p 
659 

TBIMETHYLENE DICARBAMIC ACID 

*CH2(CH2 NH CO^R), 

Methyl ether CH2(CH2NH CO,Me), [75°] 
Formed by treating trimethylene diamine with 
methyl carbonate (Franchimont a Klobbie, 
B, T G 1, 343) Oblique rhombic plates V 
sol water, alcoW, and CHCI, , m sol ether, v 
b 1 sol benzene and light petroleum Pure 
HNOs yields a dinitro- derivative forming tufts 
of needles or prisms from alcohol [90°J, and this 
when treated with solution of ammonia gives 
tn-methylene dmitramine [67°] 

Ethyl ether CH2(0H2NH CO^Et)^ Tn 
meihylene-ckuretham [42°J (210° at 80 mm ) 

When a solution of trimethylene diamine in 
, alcohol and ether is added to an ethereal solu- 
' tion of ohloro formio ether ClCO^Et, a pp of 
trimethylene diamine hydrochloride is formed, 
I and the oq evaporatioQ oily 
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OaHjfIsH CO^Et)2 (Fischer a Koch, A 232, 226) 
It crystallises after some time, and separates 
from ether in colourless prisms V sol ether, 
alcohol, and chloroform, si sol ligroin, insol 
water It dissolves m acids but is reppd by 
trails 

Tetra methylene dioarbamio aeid Methyl 
ether O.HsfNHCO^Me)* [128°^ Formed from 
tetra methylene diamine and GlGOnMe (Dekkers, 
BTC 9,97) Flattened needles, sol warm water 
Converted by HNO3 into 0,H3(N(N02) GO^Me)^ 
which separates from ether in small brilliant 
crystals [62°], v si sel cold water, si sol ether, 
sol warm alcohol, and is converted by NH,Aq 
into G4H3(NH NO^)^ [163°] 

Pentamethylene dicarbamio aoid Methyl 
ether GH,(GK, GH^ NH GO^Me), . [114°] 
Formed by treating penta methylene diamine 
with methyl carbonate Fine needles (from 
boiling water) V sol hot alcohol (Franchi 
mont a Klobbie, R T 0 7, 343) Pure HNO, 
gives a di nitro derivative, forming small bril 
bant prisms [37°],and this treated with aqueous 
ammonia gives penta methylene dmitramme 
[60 °] together with methyl carbamate 

TBIMKTHYLEKE CABBOXTLIC ACID 

cs 

I "\GHGO2Hor 

CH^ GH GH^ GO^H Isomertde of crotonic acid 
[19°] (183°) Formed by heating ethylene 

malomo acid (trimethylene dicarboxylic acid) at 
210° (Rodor, A 227, 24 , Perkin, jun ^ C J 
817, B 17, 67) White crystals, m sol water 
Has a powerful odour and a burning taste — 
CaA'aBaq Needles, v sol water — BaA'2 2aq 
Needles, v sol water — AgA' Small needles 

(from hot water) Gives off a low boiling oil on 
mstillation 

Ethyl ether EtA' (134°) Formed by 
digesting the Ag salt with an ethereal solution of 
EtI Volatile oil, with pleasant odour Not 
affected by bromine in the cold, and only slowly 
attacked when boiled with bromine, HBr being 
given off 

Tnmetbylene (1 l)-di-oarboxylio aoid so called 


sol cold water, si sol hot water — AgHA'' Long 
colourless needles (from water) 

Ethyl ether Et2A" (213°) VD 632 
(calc 6 43) S G if 1 0646 , |f 1 0566 Formed 
by the action of ethylene bromide on sodium- 
malonic ether (Perkin, jun , C J 47, 812 , B 
17, 54 , Fittig a Roder, A 227, 13) Oil Not 
attacked when successively treated with benzyl 
chloride and NaOEt (Perkin, jun , B 18, 1734) 
DibromidoC^H^Br^iCOOB.), [110°] From 
tri methylene di carboxylic acid and Br in chlo 
reform (Fittig a Marburg, B 18, 3413) 
Trimethylene (1 2)-di-carboxylic acid 
• .GH GO2H 

CH2< I or GH2 C(G02H) CH2 COjH* 

\GH GO2H 

Alio itaccmtc acid [137°] (G a G ) , [139°] (B ) 
Formation — 1 By heating its anhydride 
with water at 140° (Conrad a Guthzeit, B 17, 
1187) —2 From sodium propane tetracarboxyhc 
ether (C02Et)2CNa CHj CNa(C02Et)2 by treat- 
ment with bromine, the resulting trimethylene 
tetracarboxyhc ether being saponified, and the 
free acid heated to 230°, and then distilled under 
16 mm pressure the oil which passes over 
at 170° to 180° 18 heated with water at 140° 
(Perkin, jun , B 19, 1056 , Dressel, A 25b, 197) 
Properties — Prisms , v sol water, alcohol, 
and ether Not attacked by alkaline KMnO^, or 
by sodium amalgam (Buchner, B 28, 705) 

Salts — CaA" silky crystals — Ag^" 

,CH COv 


Anhydride C4H40gtc CHg' 


.CO o 

CHjCK 

^CH, 


/i 

\CH 


co>' 


ia 


[67°] (0 a G), [69°] 


(Buchner) Formed by heating trimethylene 


tricarboxylic acid CHj^ 




CH COgH 


or possibly 


C^HjO^ i e 


CHg- 


€(CO,H), or 


CHg CH CH(C02H)2 Vinaconic acid Ethylene 
malonic acid [141°] Obtained by saponifica- 
tion of its ether Colourless triclinic crystals , 
a 6 c = 0 7712 1 8702 Crystallises with aq (from 
water) , v e sol water, v sol ether At 160° 
it begins to give off OO2, leaving trimethylene 
carboxylic acid It is not attacked by sodium 
amalgam When heated with bromme it gives 
off HBr slowly It combines, however, with 
HBr, forming bromo ethyl malonic aoid (Per 
km, 0 J 47, 814), and it combmes with bromine 
when this is dissolved m chloroform (Fittig) 
Boiling dilute H2SO4 forms 7-oxy ethyl-malonio 
acid Alkahne EMn04 does not attack it (Buoh 
ner, B 28, 704) 

Salts -—Ammonium salt Four-sided 
plates ~GuA" aq Deep blue ootahedra, si sol 
hot water At 160° it becomes a hght green 
powder — BaA" Needles — BaH^A^daq Pns 
matic needles —PbA'' (dned at 100°) Insol 
cold, si sol. hot, water — Ag,A'' Needles, v. si 


'\C(C0,H), 

CH2.C(C02H) CH(C0 H)2 at 184° to 190° for a 
long time (C a G ) Needles, si sol ether 

Trimethylene (1 2 )-di-oarboxylic acid 
.CH CO JEi 

OH^ I [176°] r-cistrans-tri-inethyU 

NiH COgH 

ene-1 2 di carboxyhc acid Formed by saponifi- 
cation of the di methyl ether (Eduard Buchner, 
B 23, 705) Compact apparently rhombic crys- 
tals (from water), containing no water of crys- 
tallisation Grouped needles (from ether) Less 
sol water than the isomeric glutaconic acid, but 
more sol ether Distils without splitting off 
water Acetyl chloride forms no anhydride 
Not oxidised by permanganate in alkahne solu- 
tion Not reduced by sodium amalgam Chloride 
of iron gives a weak red brown colour 

Salts — The zinc saltis more sol cold than 
hot water It crystallises m nodular groups of 
needles A solution of the ammonium salt 
gives no pp with CaOl^ and BaClg, but white 
crystalline pps with silver and lead salts By 
heatmg the silver salt a white body sublimes m 
nee^es*, probably the anhydride 

Di methyl ether C,H4(C02Me)j (206 - 
216° at 718 mm) Formed by heating acrylo- 
di azo acetic ether 0,H4N,(002MeLfor 40 minutes 

to 160°-18«°, Saponifttd by boiling with aque 


out potash. 
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Isomerldes of trimethylexLe dicarboxylio aoid 

V Itacx>nio, Cxtbaoonio, Mesaoonio, and Gltjta 

CONIC ACIDS 

Trimetbylene (1 1 2) trioarbozylic acid 

.CH COjH 

t e CHj< I or possibly 

\C(C0,H), 

CH, C(CO^) CH(CO;a)2 [184°] Formed by 
saponification of its ether, which is prepared by 
the action of afi di bromo propionic ether on di 
Bodio malonic ether (Conrad a Guthzeit, B 17, 
1186) Its ether is also formed by the action of 
a bromo acrylic ether upon sodio malonic ethar 
CHNa(C02Et)2 (Michael, J pr [2] 35, 132, 351 , 
Am 9, 121) Prisms (from water) At 184°- 
190° it IB split up into COg and the dicarboxylio 
acid or its anhydride 

Tri-ethyl ether (276°) SQ^ 

1 127 Colourless liquid Does not react with 
NaOEt and BzCl 

Trimetbylene (1 2 3)-tTi-carboxylio acid 
.CH(C02H) 

(C02H)CH< I or possibly 

\cH(CO,H) 

COjH OH C(CO,H) CBfj CO^H [160°-163°] 
Formed by heating the tetra carboxylic acid 
(112 8) at 200° for a long time (Perkin, B 17, 
1664, C J 47, 826) Colourless crystalline 
solid V sol water, alcohol, and acetone, si 
sol benzene, chloroform, hgrom, and CSj On 
heating it yields a sublimate, probably of an an 
hydride 

Salts — A'"Ag, white granular pp — 
A" aCsa orystalhne pp , soluble m cold water, 
nearly insoluble in hot The cupric salt is a 
beautiful light green pp , si sol water The 
Ba and Pb salts are white pps 

Tnmetbylene (1, 2, 8) trl-carboxylio acid 
XH CO^H 

00;BCH< I [220°] Obtained by 

CO^ 

saponifying its methyl ether with alcoholic 
potash (Buchner, B 21, 2641) Small aggregates 
of needles (from ether), v sol alcohol and water, 
si sol ether Not affected by bromine or by 
KMn04 Its ammonium salt crystallises in 
plates 

Methyl ether Me, A'" [61°] (267°) at 
732 mm , (224° at 180 mm ) Obtained by dis- 
tilling the compound of methyl fumarate with 
methyl diazo acetate Needles (from alcohol or 
water), v sol alcohol, ether, benzene, and petro- 
leum-ether 

Anhydrtdt OA(CO^)<qq>0 [189®] 

(266° at 76 mm ) Obtained by distilling the 
acid under reduced pressure Small pnsms, y 
sol water and alcohol, m sol ether Its Pb, 
Ba, and Ag salts are m sol water 

Trimetbylene (1,1,2,8) tetra-oarboxylio aoid 

.CH(0O,H) 

(CO,H),0< I or pomnbly 

^OH(OOJH) 

(00,H),CG(C0,H)0H,00,H [96°-100°] The 
tetra-ethyl ether of this acid xs obtained by the 
action of di bromo succinic ether on di sodio- 
malonic ether (Perkin, B 17, 1662 ^ 0 J 47, 
824) Crystalline colourless solid V sol water, 
alcohol, ^her, and acetone, si sol hgroln and 
beniieiit# Yfiy lirong aoid The aoid loses OOg 


on heating to 200° giving the (1, 2, 8) tri carb- 
oxylic aoid 

Salts — A'’'Ag4 white amorphous pp — 
A‘’Ca,aq crystalline pp , more soluble in cold 
water than in hot 

Tetra-ethyl ether (246° at 85 

mm ) , thick colourless oil 

Tn-metbylene (1,1, 2,2) -tetra-carboxylio 

/0(CO,H), 

acid I [200°] Formed by 

N!!(co^), 

saponifying the ethyl ether with alcoholic 
KOHAq (Dressel, A 266, 19b) Large shining 
crystals (from water) When heated to 230^ it 
gives off 2CO3 and HjO and is converted into the 
anhydride of trimethylene dicarboxylio acid, and 
from this the dicarboxylio acid itself can be ob 
tamed by heating vnth water to 140° 

Ethyl ether [43°] 

(187°) Formed by the action of bromine on 
the disodium compound of propane tetra car 
boxylic ether (Dressel, A 26b, 194 , cf Perkin, 
B 19, 1066) Long needles, v sol ether, alcohoi, 
CHCl, and oenzene (D ) 

Tetra-methylene earboxylio acid 

OOjH (191°) at 720 mm 

SG ^ 10548, U 10476 MM 6048 at 18° 
/tip 1 4403 at 2dr Formed by heating tetra 
methylene dicarboxylio acid at 200°, CO, being 
given off (Perkin, B 16, 1796 , C J 61, 8) 
Colourless oil, smelling like butyric acid , si sol 
water, miscible with alcohol and ether Not 
attacked by bromine below 100° 

Reaction — The calcium salt distilled with 
hme gives C2H4, Hj, CH^, CO, di tetramcthyl- 
enyl ketone, and totramethylenyl methyl ketone 
(Colman a Perkin, ]un , 0 J 61, 228 , B 19, 
3112) 

Salts — AgA' sparingly soluble white pp — 
CaA'2 5aq 

Ethyl ether BiA' (161°) at 720 mm (P), 
(162°) (Freund, B 21, 2694) 

Chloride 04H,C0C1 (143°) (F ) Ob 

tamed by heating the amide with PCh 

Amide C^H^CONH^ [138°] (c 240°) 
Formed by heating the ammonium salt of the 
acid to 260° (Freund, B 21, 2694) Plates (from 
alcohol), V sol water, ether, chloroform, benz- 
ene May be sublimed Decomposed by treat 
ment with bromine and KOH 

rtic O4H, CN (160°) Formed by dis 
tilling the amide of tetra methylene carboxylic 
acid with phosphoric anhydride (Freund, B 21, 
2696) Colourless oil, with pleasant odour Is 
converted into the amine by reducing with 
sodium and alcohol 

AntZtdeC^HyCONHPh [111°] Formed 
by heating the amide with aniline until no more 
ammonia is given off (Freund) Long needles 
(from alcohol), si sol hot water 

Anhydr%de{QM, 00)^0 (160°) Formed 

by distilling the somum salt with the chloride 
of the acid (F ) 

Tetra-methylene (l,l)-dioarboxyUo acid 
O.H,0,*« CH,<^f“>0(00^), [166»] From 

the ether (Perkin, 0 J 61, 4) Monoclmic 
crystals (from ether) , a 6 c « 1 0324 1 1 1864 , 
0 m $8^ 68\ y. iol ether and beniene, neatly 
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uisol chloroform and hgroln, v sol water A 
few degrees above its melting point it splits off 
CO,, becoming tetramethylene carboxylic acid 
Salts — AgjA" — OuA"aq — PbA'^aq — 
BaA" aq 

Ethyl ether Et,A" (221°) at 720 mm 
S G 1 1 0633 , II 1 0406, M 1^ 9 940 at 18 9® 
/liD 1 433 Formed from malomc ether, tn- 
methylene bromide, and NaOEt (Perkin, B 16, 
1793 , C J’ 61, 2) Oil, sn^lling like camphor 
Tetramethylene (l,2)*di-carbozylio acid 
CH, OH(CO,H) , 

I I [130°] Formed by heating 

CH2CH(C0,H) 

the tetra carboxylic acid to 180°-200° (Perkin, 
B 19, 2042 , C cl 61, 22) Colourless feathery 
crystals (from water) V sol water, alcohol, 
and ether, more sparingly sol benzene and 
ligroin By alkahne KMn 04 it is oxidised to 
oxalic acid 

Salts — A"Agj heavy white pp — A"Ba* 
sparingly soluble six sided transparent tables 
Di ethyl ether A^Et, (2a8°-242°) , 
colourless liquid 

OH, OH CO. 

Anhydride I | ^0 [78°], colour- 

CH, OH CO^ 

less crystals , easily soluble in alcohol, sparingly 
in ether and benzene Formed by heating the 
acid to 300° Reconverted into the acid by boil j 
mg with water Heated with resorcin it gives a i 
beautifully fluorescent condensation product ! 
Tetramethylene (1,3) dioarbozylie aoid 

CO H CH<^^P>CH CO^ Sommtacomc 

acid [171°] Formed by boiling its ether with 
fuming HClAq (Markownikoff a Krestownikoff, 
A 208, 333) Pnsms, v sol hot water and 
alcohol, si sol ether May be sublimed Does 


rivative of propane tetra carboxylic ether m an 
alcoholic solution on the water bath (Dressel, A 
266, 198) Colourless viscid oil, distilling with 
some decomposition between 220° and 260^ at 
15 mm 

Pentamethylene dicarbozylio aoid 

.CH,— CH CO,H 
CH,< j [160®] 

\CH,-CH CO^H 

Preparation — Disodium pentane tetra carb- 
oxylic ether, 

(CO,Et),CNaCH,CH,.CH,CNa(CO,Et), is c^n- 
yCH,— C(COj^t), 

verted by Br into CH,^ | , which 

\CH,— C(OOj^t), 

yields pentamethylene tetracarboxyhc acid on 
sapomhcation, and this acid is decomposed by 
heat into CO, and pentamethylene dicarboxylio 
acid This is purified by conversion into ita 
ethyl salt (Perkin, jun , O J 61, 244 , B 18, 
3250) 

Properties — Nodules (from water) V sol 
hot water, alcohol, and acetic ether, si sol 
ether 

Salts — Agji!' Very stable white pp 
Ethyl ether (c 250°) 

/CH,— CH COv 
Anhydride CBu/ 1 

\CH,-CH CO/ 

[64°-67°] Formed by heating the acid to 300** 
M sol alcohol and ether, si sol CS, , insol cold, 
but saponified by hot, Na^COjAq Withresorcm 
and H SO, it gives the fluorescein reaction 
Fenta-methylene tetracarboxyhc aoid 
XH,— C(CO,H), 

I Formed as above SoL 

\CH,-C(CO,H), 

1 ether 

, TETBAMETHTLENE CABBOXTLIC AIDS 


not combme with bromine, but when heated with 
Br it gives off HBr and CO, It is not reduced | 
by sodium amalgam Does not form an anhy- 
dride Does not unite with HBr or HI 

Salts — PbA'^aq Crystalline crusts — ] 

Ag,A" Amorphous pp , not decomposed by | 
boiling water 

Methyl ether Me,A" (220°) 

Ethyl ether Et^" (230°) Formed in 
very small quantity when OH, CH(OEt) CO,Et 
IS prepared by the action of dry NaOEt on 
a chloro propionic ether (M a E ) 

Tetramethylene (1,1,2,2) - tetra - carbozyho 
CH, C(CO,H), 

aoid I I . [146°-160°] Obtained by 

OH C(CO,H), 

eaponification of the tetra-ethyl ether, which is 
formed by the action of bromme upon the 
di sodio derivative of butane tetra carboxylic 
OH, CNa(CO,Et), 

ether | (Perkin, B 19, 2041, 

CH, CNa(CO,Et), 

C «r 51, 21) Colourless crystals Easily soluble 
in water, alcohol, and ether, more sparingly in 
benzene and bgroin It evolves GO. at its melt- 
ing point, and is converted mto the di carbozyho 
acid 

Tetramethylene (1,1>8,3) - tetraoarbozyho 
aoid Ethyl ether 

(0O,Et),0<i^^^0(C0Jffit)r Formed by the 
action of methylene iodide on the di sodium de 


HYDE CH,<py^CH CHO (116“-117°) From 

calcium tetramethylene carboxylate by distillmg 
with calcium formate (Colman a Perkin, C J 
61, 238) Oil , smelling like isobutyno aldehyde 
Gives a purple colour with rosamhne hydro 
chloride which has been bleached by SO,, re- 
duces ammoniacal AgNO,Aq, combines with 
NaHSO, , reacts with hydroxylamine and with 
phenyl hydrazine 

TBIMETHTLENE CHLOEHTDBIK v 

CHLOaO PROPYL ALCOHOL 

METHTLENE CHLORIDE CH,C1, IH- 
chloro methane Mol w 85 (41 8°) (Thorpe, 

C J 37, 196) S G S 1 3778 (T ) , 1 3877 , 

^ 1 3220 MM 4 313 at 11 9° (Perkin C J 
46, 627) OB (0°-10°) 001335, (0°-40») 

001416 SV 6612 HCp 106800 (Berthe 
lot a Ogier, Bl [2] 36, 68) 

Formation ~1 From chlorme and methyl 
chloride in sunlight (Regnault, A 83, 828 , 
A Ch [2] 70, 377) —2 By the action of zinc 
dust and ammonia on chloroform, the yield 
being very small (Perkm, 0 N 18, 106) — 8 By 
the action of chlorine on methylene iodide (But- 
lerow,!l 107, 110, 111,251, Z [2] 6, 2761 — 
4 By the action of AlCl, on the compouna of 
Cl CO,CCl, with Cl CO,CH, (Hontschel, J* ^ [2] 
86, 474) 

Preparation — Aqueous HCl is cautiously 
added to a mixture of alcohol (5 vols ), chloro- 
form (1 vol ), and amo Sufficient heat le pro- 
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daoed m tlie reaction to distil over much of the 
taethylene chloride The product is fractionally 
distilled (Greene, C R 89, 1077 , A Ph 8 18, 
847 , C jV' 60, 75 , .4 0 «7 1, 622) 

Properties — Oil Like CCI4 (but unlike 
CH3CI and CHCl,) it exerts a poisonous action 
when inhaled (Eegnault a Villejean, C R 100, 
1146) 

Reactions —1 Conveited by ICl or IClj into 
CHCI3, and hexachloro benzene Converted by 
IBr into iodoform and di chloro di lodo methane 
(Holand, A 240, 234) Converted by IBr, into 
CBr^, CHBrg, and CjBr, —2 Heated with KI, 
iodine, and alcohol, it gives CHJgt EtI, and 
alcohol (H ) — 3 Iodine at 200° gives methylene 
iodide (H ) — 4 Bromine at 170° forms 
CHBrClg (91°), and a little [38°] (150°) 

Arnhold, A 240, 204) — 6 Alcoholic NaOAc 
orms CH2(OEt)2 and acetic acid (A ) — b Con 
verted by alcoholic NH, at 125° into so called 
hexa methylene diamine (Holand, A 240, 225) 
Aqueous ammonia at 140° forms NH,C1, methyl- 
amine hydrochloride and formic acid (Andr6, 
C R 102, 1474) — 7 Mixed with benzene it is 
converted by AICI3 into anthracene and other 
products (Friedel a Crafts, A Ch [6] 11, 264) 

8 Water at 200° form s HCl, formic acid , MeCl , and 
MeOH (Andr6) —9 With H^S it forms a crystal 
Ime compound CH2Cl2(H2S)2 23aq (Forcrand, 
A Oh [6] 28, 17) 

TEIMETHYLENE CHLOBIDE v (vjS Bi- 

OHLOBO PROPJLNB 

METHYLENE CHLOBO BBOMIDE t; 

Chloro bromo methane 

Tn methylene chloro-bromide v Chloro 
bromo propane 

METHYLENE CHLOBO IODIDE CU.Cll, 
Chloro wdo methane (109°) V D 88 14 S G 

2 447 , ~ 2 444 Formed by the action of 
ICl on methylene iodide or of iodine on 
IHgCHjCl (Sakurai, G J 41, 361, 47, 198) 
Oil 

TBIMETHYLENE CYANHYDBIN v Nitrile 
of y Oxy-BUTYRic acid 

TBIMETHYLENE CYANIDE CgH^Nj le 
CH2(0H2CN)2 Olutaronitrile (274°) (H ) , 
(286°) (Perkin, 0 J 55,702), (203° at 100mm ) , 
(142° at 10 mm ) (KrafEt a Noerdlinger, B 22, 
817) SG p 9952, f 9894 MM 5 136 
(P ) Formed from trimethylene bromide and alco 
hohc KCy (Henry, Bl [2] 43, 618 , 0 H 100, 
742) Liquid, sol water, alcohol, and chloro 
form, insol ether and CS^ Yields glutaric acid 
on saponification Sodium reduces it in alco 
hohc solution to pentamethylene diamine and 
piperidine 

TBIMETHYLENE-DI ETHYL ALKINE 1; 

Ethyl oxypropyl amine 

METHYLENE-ETHYL AMINE 0,H,N %e 
EtNCHg (208° 1 V ) V D 2 Formed by the 
action of ethylamine on formic aldehyde (tri 
oxymethylene) (Kolotoff, Bl [2] 43^, 112 , 

J R 17, 231) Liquid, with unpleasant odour, 
sol cold water, but separates again on warming, 
V sol alcohol HCl splits it up into ethylamine 
and tnoxymethylene (formic paraldehyde) — 
B'jH^tOl^, Yellow crystalline pp An ieomeride 
(CHj4N4Et4 of this base is described by Lermon- 
loft (£• 7, 1252) as an oil formed by heating 
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ethylamine with alcohoho methylene Iodide at 
100° — (CHa)4N4Et4H2PtGlg Amorphous 

Methylene tetra ethyl-diamine CgHj^N, i e 
OH2(NEt5,)2 Tetra ethyl - di - amido methane 
(169° 1 V ) S 10 Formed by heating trioxy 
methylene (formic paraldehyde) with diethyl 
amine in sealed tubes at 100° (Kolotofif, Bl [2] 
43, 112 , Ehrenberg, J pr [2] 36, 118) Liquid, 
with peppery odour, si sol water, miscible with 
alcohol, ether, and’CHClj Split up by dilute 
acids, even by oxalic acid, into NHEtg and 
formic aldehyde CombineB with CSg, forming 
CjH^NjCSg 

Tetra - methylene tetra - ethyl • tetramine 

0,2H28N4i e NEt^^^ Formed 

by heating methylene iodide with alcoholic 
ethylamine at 100° (Lermontoff, B 7, 1252) 
Liquid, yielding amorphous salts — B^H^PtCl^ 
si sol water 

METHYLENE - ETHYL PHTHALIMIDINE 
C„H„NOie Obtained by 

heating C23H24N2O5 which is produced by adding 
aqueous ethylamine to phthalyl acetic acid 
(Mertens, B 19, 2369) Colourless oil, smelling 
of fresh carrots Volatile with steam , v sol 
alcohol and ether 

METHYLENE DI-ETHYL DISULPHIDE 

OjHijSa i e CH2(SEt)2 Formic aldehyde ethyl 
mercaptal Ethyl derivatite of di thio formic 
orthaldehyde (178°-181°) S G 987 Formed 
from methylene chlonde and NaSEt in alcoholic 
solution (Niedenst, A 180, 391 , Fromm, A 263, 
165) 

METHYLENE DI ETHYL DISULPHONE 

C3H,2S204 le CH2(b02Et)2 [104°] Formed 

by the action of KMn04 and H0SO4 on CH2(SEt)2 
(Fromm, A 253, 156, cf Baumann, B 19, 
2811) Needles, V sol water and alcohol, si sol 
ether Chlorine forms CCl2(S02Et)j [99°] crys 
tallising in needles , while bromine produces 
CBr2(S02Et)2 [132°] 

Di-methylene di-ethyl tnsulphone 
(Et S02.CH2)2S02 [149°] Formed by treating 

formic aldehyde with HjS, dissolving the product 
m aqueous NaOH, shaking with EtBr, and 0x1 
dising the product with KMn04 (Baumann, B 
23, 1875) Sparingly soluble colourless plates 
METHYLENE-FUBEUBANE TBIHYDBIDE 
.CH2C(0H2) 

C^HgOie CH2< I (111°) at 718 mm 

\OH2O 

Formed by the action of solid KOH on methyl 
bromo propyl ketone (Lipp, B 22, 1207) Mobile 
liquid, m sol water Yields a hydrazide When 
heated with 6 p c HClAq at 100° it yields aceto 
propyl alcohol (methyl oxypropyl ketone) Pro 
bably identical with trimet^lenyl methyl ketone 
of Perkin, jun {B 17, 1440) 

TBI-METHYLENE GLYCOL le 

CH2(CH20H)2 (214°) SG g 10625 (Z ) , 

10636 (F) CE (0°-10°) 00060 SV 84 
(Zander, A 214, 178 , Lossen, A 254, 59) One 
of the products of the fermentation of glycerin 
by Bchizomycetes (Freund, M 2, 636) 

Formation— I By saponifying its diacetyl 
derivative with baryta water (Reboul, A Oh [6] 
14, 491) — 2 By warming trimcthylene bromide 
with moist AgjO (Beilstem a Wiegand, B I64 
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U97) — 8 By allowing ^^(OHsBr), to stand for 
some time with a large excess of water (Niedenst, 
M 3, 839) — 4 By boiling trimethylene bromide 
with dilute aqueous KjCOj (Z ) 

Properties — Viscid hquid, with sweet taste, 
miscible with water 

Reactions — 1 Fuming HClAq at 100° con 
verts it into CH^(CH2C1)2 *-2 Trimelhylene 
glycol (35 g ) heated with aldehyde (12 g ) at 100° 
yields the ethylidene derivative (u tnfra) 

Di acetyl derivative CH2(CIi20Ac)2 
(210° cor) (c 111°) SO ^ 991, i** 1070 
S 11 Formed tiy boiling CH2(CH2Br)2 with 
NaOAc (Reboul) 

Ethylidene derivative C5Hia02 le 
CH,<q^q>CHCH, VD 3_C2 (calc 3 53) 

Obtained by heating the glycol with aldehyde at 
100°, the yield being nearly the theoretical 
(Loohert, A Ch [6J 16, 49) Colourless liquid, 
with slight aldehydic odour Dissolves in 
volumes of water, v sol alcohol and ether 
Separated from its aqueous solution by CaClj 
and by EOH Saponified by boiling water, al 
kalis, and dilute acids With PCl^ it yields 
aldehyde and CH2(CH Cl) 

Amylidcne derivative C8H,402 te 

(o IfiS”) SG 2 995 

V D 5 03 (calc 4 98) Formed by heating tri 
methylene glycol (lig) with valeric aldehyde 
(20 g ) m a sealed tube at 125° Colourless mo 
bile liquid, V si sol water, v sol alcohol and 
ether Saponified by boiling water 
Heptylidene derivative C,oH 

CH ®>CH C.H,. (c 21(>^) SG 2 9« 

From the glycol (30 g ) and hcptoic aldehyde 
(oenanthol) at 160° (L ) 

Bromhydnn v BnoMO propyl alcohol 1 

TKI METHYLENE IMINE C3H,N t c ! 

{b5°-80°) Formed, together 

with a polymeride CgHj^N (100°-167°), from 
CH^r CH2 CH2 NH2 and NaOH in the cold ’ 
(Gabriel a Weiner, 5 21, 2609) Volatile liquid, 
smelling like Is H, and fuming 111 the air Eagerly 
combines with CS3 - B'HAuCl^ — B' H TtCle — 
B'C«H(NO),OH [167^1 

METHYLENE IODIDE CH2L Di lodo 
•methane [4°] (162° at 330 mm ) S G 

3 2853 , || 3 2b5b M M 18 827 at 16° (Perkin, 
C / 46, 464) 

Formation — 1 By heating iodoform (4mols ) 
with NaOEt (9 mols ) dissolved m alcohol (But 
Jerow, A 107, 110, 111, 242, cf Brumng, A 
104, 187) —2 By heating chloroform with HIAq 
at 130° (Bljuducho, Z [2] 7,91) — 3 By heating 
iodoform (60 g ) with cone HIAq (200 g ) to 
boiling (127°) and adding phosphorus (Liebeu, 
Z 1868, 712 , Baeyer, B 6, 1095) — 4 From 
methylene chloride and Cal, at 75° (Spindler, A 
231, 262) — 6 By warming a mixture of iodoform 
(5 pts ), water (2pts j and reduced iron (5 pts ), 
and fractionally distilling tn vacuo (Cazeneuve, 
C R 98, 369) “6 An alcoholic solution of lodo 
form IS decomposed by light, yielding CHJ, and 
iodine Oxaho acid accelerates the reaction 
(Mulder, R T C 1, 316) 

Properties — Yellowish liquid, boiling with 
partial decomposition at 180'^. 


Reactions — 1 Potassium has no action in 
the cold, but on heating it acts with explosive 
violence —2 Heated with copper and water, the 
products are cuprous iodide and a mixture of 
CO3, methane, CO, and ethylene (Butlerow, A 
120, 356) —3 Silver acetate forms the diacetyl 
derivative of formic orthaldehyde CH2(OAc)2 — 
4 Silver oxalate yields fortnio paraldehyde (tn- 
oxymethylene) — 5 Chlorine yields CH2CI3 — 6 
Bromine forms CH^Br^ (Arnhold, A 240, 207) — 
7 Converted by PCI5 at 70° into methylene 
chloride and a trace of chloroform (Holand, A 
240, 227) — 8 Alcoholic NajS yields thioformio 
aldehyde — 9 NMe, combines with formation of 
(CHJ)NMeJ -10 Aniline forms CH2(NHPh)2 
11 Mercury forms IHg CH^I (Sakurai, G J 37, 
658) 

Trimethylene iodide v Di lono propane 
DI-TETBAMETHYLENE KETONE v Vi- 

TETKAMETHYLENYL KETONE 

METHYLENE-MALONIC ETHER i e 

CH C(C02Et)3 [166°] Formed by heating 

malonic ether with methylene iodide and NaOEt 
(Zelinsky, B 22, 3294) Mobile liquid Isomeno 
i with fumaric and maleic ethers With bromine 
; It yields CH^Br CBr(CO,Et)2 (185°-190° at 76- 
! 85 mm ) 

i Polymende {CH^ C(C02Et)a}2 [166°] Ac 

companies the preceding (Z ) Minute amorph- 
ous granules , insol water, m sol ether and 
alcohol Its molecular weight determined by 
I Raoult’s method is 342 (calc 344) 

I D I - METHYLENE - D I - METHYL - DIAMINE 

C^H.oN, le (CH2)2N2Me2 VD (H = l) 416 
(calc 43) Formed by passmg a mixture of tn 
methylamme and hydrogen through a red hot 
tub© (Romeuy, B 11, 836) Crystalline Hot 
dilute HClAq splits it up into formic aldehyde 
and methylamme ~B''H PtClg 

A base, boiling at about 207°, formed by the 
action of methylamme upon trioxymethylene 
(formic paraldehyde) is perhaps identical with 
the preceding (Kolotoff, Bl [2] 45, 263) 

TRIMETHYLENE - HEXA - METHYL - DI 
AMINE (03H,)N (CHs)^ Formed by heating 
trimethylene bromide (C H,Br ) with tnmethyl 
amine 

Salts — B'HjBfjaq soluble colourless 
needles — B' H^ClaPtCl* sparingly soluble (Roth, 
B 14, 1351) 

METHYLENE METHYL BUTENYL DI 
KETONE CHj CO CH. CO C^H^ Acetyl mesityl 
oxide Acetyl angehcyl methane (205°) 
Formed as a secondary product in the prepara 
tion of methylene dimethyl diketone by the action 
of acetone and NaOEt on acetic ether (Claisen a 
Ehrhardt, B 22, 1012, Bl [3] 1, 498) Oil, 

I soluble in aqueous alkalis Its alcoholic solu 
tion gives a red colour with FeClg Cupric 
acetate in concentrated solutions gives a dark 
green pp -CuA' [123°] Crystalline, v sol 
warm alcohol and ether 

METHYLENE DIMETHYL ETHER 1 ? iH- 
methyl ether of Ortho Foemio aldehyde 

METHYLENE METHYL ETHYL DIKE 
T6 NE C^H.oOj % e CjHs CO CH* CO CH, Acetyl 
wopionyl methane (168°) S G ^ 9538 
Formed by the action of EtOAo and NaOAc upon 
methyl ethyl ketone (Claisen a Ehrhardt, B 
22 , 10141 — Cu(C,H« 02), [179°] Slender blut 

needles (from hot alcohol) 
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MSTHTIENE HETHYL HEXYL DIKE 

TONE OH. CO OH^ CO 0«H„ (229°). 

formed from methyl hexyl ketone, AoOEt, and 
LcONa (Claisen a Ehrhardt, B 22, 1015) 
jiquid — Cu( 0 ,oHj- 02)2 [122°] Crystalline 

METHYLENE DI-METHYL DIKETOKE 
JjHgOa % e 0H2(C0 CH3)2 Dt acetyl methane 
icetyl-acetone (136°) 8 0^^ 987 (Combes) 

Preparation — 1 By slowly adding acetone 
1 mol ) to a mixture of acetic ether (3^ mols ) 
ind dry NaOEt (1 mol ) heated on the water 
)ath The product is poured into ice cold 
vater, and the aqueous liquid mixed with HOAc, 
md cupric acetate, which ppts 0u(05H,02), 
Che yield is 36 pc of the weight of acetone 
jmployed (Claisen, Bl [3] 1, 498) — 2 Acetone 
6 8 pts ) mixed with EtOAc (33 pts ) is treated 
n the cold with sodium wire (2 3 pts ) When 
nost of the sodium is dissolved, the mixture is 
leated on a water bath The product is ppd as 
juprio salt, the yield of ketone being 65 p c of 
he acetone employed (Claisen a Ehrhardt, B 
!2, 1009) In either case the diketone is ob 
ained from the copper compound by adding 
lilute H2SO4 and extracting with ether — 3 From 
he compound C,2H,40aAl2Cl3 (obtained from 
icetyl chloride and AlCl,) by adding water and 
jxtracting with chloroform The yield is 85 p c 
)f the theoretical (Combes, A Ch [6] 12, 211) 

Properties — Colourless hquid with pleasant 
icetic odour, sol water, v sol aqueous HCl, 
niscible with alcohol, ether, and chloroform 
JTot attacked by PCI, 

Reactions —1 Phewyl hydrazine forms 
OH 

>henyl dimethyl pyrazole CMe^^pj^ ^^CMe 

270 6°) (Combes, Bl [2] 60, 146) —2 Potash 
decomposes it into acetone and KOAc — 3 PCI, 
inelds HOI and C.HaClj (146“), a di chloro amyl 
sne which readily combines with bromine — 

I Sodium amalgam yields isopropyl alcohol and 
jfnacone But in acid solution the products of 
•eduction by sodium amalgam are di oxy pentane 
3H, CmOH) CH2 CH(OH) CH„ and a tetra 
lydric alcohol analogous to pmacone — 6 Cone 
HIAq at 186° reduces it to pure n pentane (38°) 
ILt lower temperatures it forms CH2(CHI CH,), 
ind OH, CHI CH, CH, CH, — 6 Excess of 
'Marine in sunlight yields (CCl, CO)2CH2 as final 
[iroduct — 7 Bromine attacks the diketone 
rigorously, finally producing (CBr, C0)20H2 
108°] — 8 Oxidation by CrO, or by KMnO, 
inelds acetic acid — 9 Warm dilute nitric acid 
produces CH2(N02)2 and HO Ac — 10 Dry am 
monia passed mto its ethereal solution ppts 
white pearly scales of the ammonium salt 
DH(NH4)(C0 CH,), — 11 Ethylene diamine (2 
mols ) forms 0;H4(N CMe CH,Ac), [111°] which 
jnelds a violet cupnc salt 0„H,8N202Cu [137°] 
and a hydrochloride OigH^NjOAOl, meltmg 
above 280° Other diamines act m like manner 
(Combes, C R 108, 1262) — 12 Umtes with 
henzidme (1 mol ) forming a base meltmg at 
196° (Combes) —13 Aldehyde ammonia 
at 100° forms di acetyl tn methyl-pyndme di- 
hydndeC„H„N02[163°] (Combes, [3] 1,14). 
14 Tolylene m diamine at 100°, followed 
by H2SO4, yields amido trimethyl quinoline 
CjjHi^N, [191°] (Combes, 0 R 108, 1264) -16 
SO2CI, forms the chloro derivative C.&CIO, 
(166°) (Combes, 0 B 111, 272) 


Salts >~CH^H4)(C0CH,)^ Pearly scales, 
ppd by passmg NH, into the ethereal solution 
Decomposes readily into acetone and acetamide. 
— ACjCHNa Formed by dissolving sodium m the 
diketone (Combes, C R 104, 920) White six- 
sided prisms, msol ether Decomposed by water 
mto acetone and NaOAc With ethyl iodide 
at 140° it gives CIIEt(CO CH,),, a liquid boiling 
at 171° Amyl iodide, m like manner, yields 
CjH,, CH(CO CH,), The second atom of hydro- 
gen in the methylento group may, in such com 
pounds, be displaced by Na, and by acting with 
an alkyl iodide R'l upon BCNA(00 OH,), wo may 
obtain compounds of the form KCR'(CO CH,), 
These reactions take place with hardly any 
secondary decompositions These homologuea 
of methylene, dimethyl diketone are decom 
posed by potash like the diketone itself (Combes, 
A Ch [6] 12, 211) C100,Et acting on the 

sodium derivative of methylene dimethyl dike- 
tone forms C(OOMe)2(CO,Et)3 (Claisen a Zedel, 
B 21, 3397) — KCHAo, White six sided prisms, 
si sol alconol, msol ether Formed by adding 
KOEt to an alcoholic solution of the diketone 
Decomposed by hot water mto acetone and 
KOAc — Mg(CHAc,)2 (dried at 126°) From the 
diketone and magnesium carbonate (Combes, 
G R 106, 868) Transparent six sided prisms 
— A^CHAc,), A by product m the rectification 
of the diketone, from which it may be obtained 
by treatment with AlCl, Small red crystals, 
msol water, si sol alcohol, v si sol ether Can 
be partially volatilised Acts on polarised light 
Not decomposed by alcoholic NH, — Cu(HCAc2)j| 
(dried at 126°) Pale blue needles, obtained by 
adding cupric acetate or chloride to an aqueous 
solution of the diketone Insol water, the ppn 
being complete m dilute solutions At 65° it 
forms with COCl, dissolved m benzene a crys 
talline compound melting at 121° (Thomas a 
Lef^vre, Bl [2] 60, 193) — Fe(HCAc,), Bed 

crystals, deposited from tne ethereal extract of 
the red solution obtained by adding FeCl, to the 
diketone dissolved m water — Pb(HCAc ), From 
the diketone and lead carbonate Transparent 
crystals, sol water 

Oxim CH, CO CH, C(NOH) CH, Anhy 
arideCH<Q^®^> (142°) SO 1^985 

Formed by the action of hydroxylaraine on the 
diketone (Zedel, B 21, 2178) Colourless oil, 
with peculiar alkaloidal odour 

Dz oa; i w CH,(C(NOH) CH,), [160°] Largo 
transparent crystals (from ether) 

Phenyl methyl hydrazide 
CH, CO CH, C(N,PhMe) OH, (Kohlrausch, A 

253, 22) 

Di-methylene di-methyl tnketone 
(OH, CO CH,),00 Di-acetyX acetone [49°] 
Formed from its anhydride (v infra) Plates 
81 sol water, sol alkaUs, warm alcohol, and 
ether FeCl, gives a deep-red colour Converted 
by NH, mto oxy-di methyl pyridine [226°] 

00<^|^“®>0 Dimethyl 

pyrone [182°] (249°) Formed by the action 

of HIAq on dehydracetic acid at a high tempera 
ture (Feist, B 22, 1670 , A 267, 263) The yield 
IS 70 p c of the theoretical Crystals, v e sol 
water Converted by baryta, followed by HOI , mto 
di methylene di methyl tn ketone Thecarboxyho 
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aoid of this anhydnde is dehydracetio acid The 
dicarboxyhc ether CO<«ggj [80“] 

S 8 at 20° IS formed by the action of GOCI2 on 
copper acetoacetic ether, and is converted by 

P2S4 into CMe^^ [110°] (Con- 

rad, B 19, 22 , 20, 162 , 2111) ’ 

D% phenyl hydraztde 
(CH3 C(N HPh) CH2),C0 [1^2°] 

Trimethylene methyl ketone v Trimethvl 

ENYL METHYL KETONE^ 

Tetramethylene methyl ketone v Tetba 

MFTHYLI NYL METHYL KETONE 

METHYLENE DIMETHYL ETHEB v 

Methi/l ether ot formic ot^^aldehyde 

METHYLENE DIMETHYL DIOXIDE v 
Methyl ether of Formic orf /ialdehyde, vol 11 
p 670 

METHYLENE METHYL PHENYL DI 
KETONE V Bfnzoyl acetone 

METHYLENE METHYL-PHTHALIMIDINE 

>C=CH^ 

CioH^ON 1 e >NMe Formed by heat 

^CO 


petroleum ether Decomposed by water with 
production of formic aldehyde 

METHYLENE DI-OCTYL OXIDE v Octyl 
ether o f Form ic orf/tALDEHYDE 

METHYLENE OXIDE 18 Formic aldehyde 

(2 v) 

METHYLENE-DI-OXY compounds v Methyl 
ene derivatives of Di oxy compounds 

METHYLENE DI PHENYL DIAMINE t; 
Di phenyl meihylenf diaminf 

METHYLENE DI PHENYLENE v Di 
phbnylene methane 

•METHYLENE DIPHENYLENE OXIDE v 

Di PHENYLENE METHANE OXIDE 

METHYLENE DIPHENYL DIKETONE v 

Dl phenyl METHYLENE DIKBTONE 

TBIMETHYLENE PHENYL KETONE v 
Phenyl trimethylene ketone 

Tetramethylene phenyl ketone v Anhydnde 
of Phenyl oxybctyl ketone 

METHYLENE DIPHENYL OXIDE v Di 

PHENYLENE METHANE OXIDE 

METHYLENE HEXAPHENYL PHOS 
PHONIDM IODIDE v Methyleno di iodide ot 

TRI-PHENYL PHOSPHINE 


ing phthal mothyl imidyl-acetic acid 

>NMe above 210° Colourless 

\co 

crystals Volatile with steam V sol alcohol, 
ether, and chloroform, more spaiingly sol 
water Very unstable body (Gabriel, B 18, 
2454) 

METHYLENE METHYL PBOPYL DI- 
KETONE CyH.aOo i e CH3 CO CH CO C,Hy 
(176°) S G ~ 9411 Formed by the action of 
EtOAc and NaOAc upon methyl propyl ketone 
fClaisen a Ehrhardt, B 22, 1016) Formed also 
from butyl ic ether, acetone, and NaOEt 
Odourless oil Boiling alkalis jield acetic and 
butyric acids Yields ^ CHAc COPr [55°] 

crystallising in yellow prisms — Cu(CjH|,Oj2 
[101°] Blue ne^les 

TETBA METHYL TBIMETHYLENE DI- 

/CH CMev N 

PYBROLE C.iH e ( \ >N CH^ ),CH, 

VCH CMe/ J 

[77°] Formed by heating acetonyl acetone with 
alcoholic tri methylene diamine at 120° (Paal a 
Schneider, B 19, 3167) Crystalhne 

METHYLENE DIMETHYL DI8DLPH0NE 
(CH, SO )iCH2 [141°J Formed from methyl 
mere aptan and methylene chloride, and oxida 
tion of the product (Baumann, B 23, 1876) 
Plates On treatment with bromine water it 
gives CBr3(S02Me)3 [234°] 

Di methylene di methyl tnsulphone 
(CH,S02CHj),b02 [186°] Formed by satu 

rating a solution of formic aldehyde with H^S, 
extracting with ether, evaporatmg, dissolving 
the residual oil m aqueous NaOH, adding Mel, 
and oxidising with KMnO^ (Baumann, B 23, 
1872) Prisms, v si sol cold water, alcohol, 
and ether Yields with bromme-water insoluble 
C,H^r,S,0, [190°] 

TBIMETHYLENE TBINITB08AMINE 

C,H,N.Oa te (CHjNNOh [106°] Formed by 
the action of nitrons aoid upon hexamethylene- 
amme (F Mayer, B 21, 2888) Yellow needles 
or prisma (from ^oohol) • t. soL alooholi maol. 


TBIMETHYLENE DI PHTHALAMIC ACID 

C,.H,aN,Oa te CH2(CH2NHCOCeH,COH), 
[70°-123°] Obtamed by boiling trimethylene 
dl phthahmide with potash (Gabriel, B 21, 
2670) Crystalhne Decomposed by water On 
boiling with aqueous HCl it is converted into 
phthahe acid and trunethylene-diamine 
METHYLENE PHTHAUDE CaH.Oa 
/C«=CHa 

I 0,H.^ >0 Anhydnde of 0 Oxy vinyl- 

\c=o 

' heitizoic acid [60°] Formed by heating 
phthalyl acetic acid m vacuo (Gabnel, B 17, 

, 2621) Small ghstenmg crystals Soluble m 
hot water, easily in alcohol, ether, benzene, Ac 
Volatile with steam It readily polymenses 
Combmes with Br (1 mol ) 

xCBr CH^Br 

Dtbromide >0 [99°] Thick 

\C=0 

gbstenmg crystals Formed by the combination 
of methylene phthalide with bromme On 
, warming with aqueous KOH it yields aceto 
' phenone o oarboxyho acid CgH,(COiH) CO CH, 
Boiled with water it gives methjiene phthalide 
oxide C.H,0, (Gabnel, B 17, 2524) 

Methylene-phthalide oxide C,H,0, [146°]. 

Long needles Formed by boiling the dibromide 
of methylene phthalide with water Formed 
also by the action of water on the product of the 
brommation of acetophenone 0 carboxylic acid 
(Gabriel, B 17, 2624) 

Di ohloro-methylene phthalide CgH^CljO, t e. 


[128°] Formed by passmg 


0=004 

chlorine into a mixture of a chloro phenyl- 
acetio acid (1 pt ) and HOAc (10 pts ) Formed 
also by * warming di chloro acetophenone oar- 
boxyho acid with cono HjSO, (Zmeke a Cook- 
sey, A 266, 383) Long slender needles, 
gradually becoming compact when left in the 
hquid The needles are v sol hot alcohol, benz 
ene, HOAo, and benxolme, the compact crystals 
are toluble with difficulty Aloohohe potash 
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converts it into di chloro acetophenone o- 
carboxylic acid Forms a dichlonde 
.CCl^CCl, 

0,H4^ ^0 which crystallises in colourless 

prisms [94°], v sol alcohol and HOAc, and 
tonverted by alcoholic potash into phthalic 
acid 

Bromo methylene phthalide v vol i p 

680 

Ifiomeride of methylene phthalide v Meth 

TLFNL PHTHAIiYL ^ 

Folymeride of methylene phthalide 

[216°] Obtained by allowing a sola 
tion of acetophenone carboxylic acid (1 pt ) m 
H^S04 (2 pts ) to stand in the cold, and then 
ppg with water (Roser, B 17, 2620 , Gabriel, B 
17, 2666 , cf Acetophenone o carboxylic acid, 
reaction 2) Plates Insol water and cold 
alkalis, si sol alcohol, v sol HOAc 

Oxim C.gH^NO* [180°] Obtained by 
heating the substance with alcoholic hydroxyl- 
amine hydrochloride at 160° Crystalline granules 
(from dilute HOAc) 

METHTLENE-BI-FHTHALIMIDE 

[226°] Formed by heat 

ing potassium phthalimide (2 mols ) with 
methylene iodide (1 mol ) at 176° (Neumann, 
B 23, 1002) Light brown crystals (from HOAc) , 
insol dilute alkalis Yields phthalic acid on 
heating with HClAq 

TBIMETHYLEl^E-DI-FHTHALIMIDE 

i e CgH^O, N OH^ CH. CH^ N C^H.O^ 
[lOS'^ Formed by the action of tri methylene 
bromide on potassium phthalimide (Gabriel, B 
21, 2669) White needles , m sol hot HOAc, si 
sol ether, CSj, chloroform, and cold alcohol, v 
b 1 sol water and petroleum ether Converted 
by heating with KOH into tn methylene di 
phthalamic acid C3H„(NHCOCaH^CO^)2 De 
composed by heating with HCl at 180° into 
phthalic acid and tn methylene diamme 
METHYLENE-FHTHALYL C,H.Oa 

CjH^-cC^QQ^CHg? [219°] Fine yellow needles 

Formed, together with o tnbenzoylene benzene, 
by heating phthalic anhydride with malonic 
ether and sodium acetate (Gabriel, B 14, 925) 
HETHTLEirE-BI.FIFEBIBIKE i 

CH2 (NC,H,o)j (230°) Formed by distilling ' 
pipendine with trimethylene oxide (formic par ! 
aldehyde) (Ehrenberg, J pr [2] 36, 126) Liquid, 
with pepper like smell Is decomposed by dilute 
acids into its constituents CS2 forms an addi- 
tion product B'^CSj, [68°] , sol alcohol and ether, 
insol water 

MSTHTLENE-TETBA-FBOPYI-BIAMINE 

CH2(NPr2)2 (220°) Formed by distilling di- 
propylamme with tnmethylene oxide (formic 
paraldehyde) (Ehrenberg, J m [2] 36, 122) 
Liquid , si sol water, v sol alcohol, ether, and 
chloroform • 

METHYLENE BI.PBOPYL OXIDE « 
propyl ether of Formic orthALDEHYDB 

TBI-METHYLENE SELENO-DBEA v Sslb- 

mUM COMPOTTNDB, OBOANIO 

METHYLENE SULPHIDE v. TBuno^o 
UMoasm, 


Tri methylene tetrasulphide CjHyS^ t 
CH,<;g Qg* |> [84°] Formed by the action 

of HjS on formic aldehyde (Baumann, B 23, 
1869) Colourless needles, insol water, m sol 
alcohol and ether, v e sol CHCI3 and benzene 
METHYLENE SULPHOCYANIDE CjH^S^Nj 
te CH2(SCy)^ [102°] Formed by digesting 
potassium sulphocyanide (2 mols ) with methyl 
ene iodide (1 mol*) in alcoholic solution for 2 os 
3 hours on the water bath, ppg with water, and 
recry stallising from alcoly)! (Lermontoff, B 7, 
1282) Crystals, v sol alcohol and ether, m 
sol hot, nearly insol cold, water Oxidised by 
cone HNO, to methane disulphomc acid 
TBI-METHYLENE-TBISULPHONE 

0,HAO. te Foimedby 

oxidising thioformic paraldehyde (trithio form 
aldehyde) with KMnO^ (E Baumann a R Camps, 
B 23, 69) Crystalline powder, insol water, 
dilute acids, alcohol, ether, chloroform, and 
glacial acetic acid, v sol cold caustic soda, 
ammonia (by warming), and sodic carbonate 
Expels CO from Na COg on warming Cone 
HNO3 and H2SO4 have no action even on warm 
mg Its solution in H SO4 is ppd by water 
unaltered It partially sublimes The six hy 
drogen atoms can be displaced by alkyl groups 
The hexamethyl derivative 

CM:!>SOt 

is identical with the product obtained by B 
Jaff6, E Baumann, and Fromm {B 22, 2598, 
2009) by oxidising trithio acetone 

TRIMETHYLENE-DI-SULPHONIC ACID so 
called V Propane pi sulphonic acid 

METHYLENE TBI-THIO-CABBONATE 

CH2<^g^CS Separates on gently heating 

CS(SNa)2 with methylene iodide m alcoholic 
solution (Husemann, A 126, 202) Amorphous 
yellowish white powder , insol watei Con 
verted by fuming nitric acid mto methane di 
sulphonic acid 

TBIMETHYLENE THIO UBEA CJI«N Sid 
[198°] Forme.1, together 

With ammonium sulphocyanide, by heating 
the sulphocyanide of trimethylene diamine 
C,H,(NH2)2(HNCS)2 (Lellmann a Wurtliner, A 
228, 232) White needles (from chloroform 
mixed with light petroleum) Sol water, alco 
hoi, CHOI,, and benzene , m sol aqueous NaOH, 
insol light petroleum Forms a sparingly soluble 
compound with HgOl* 

Trimethyleiie-i|/ thio-urea 

OHj Formed by evaporating 

a solution of 7 bromo propyl amine hydrobromide 
and potassium sulphocyanide to dryness at 100° 
(Gabriel a Lauer, B 23, 94) Liquid, v sol 
water forming an alkaline solution, from which 
it can be extracted by benzene — B'HBr [136°] 
-B'C,H2(N02)30H [128°] Long needles 

TBIMETHYLENE-UBEA O^H^N^O le 

Oa^-pynmidine tetrahy 

dnde [260°] Formed by heating tnmethylene 
diamine (1 mol ) with oarbomo ether (1 mol ) for 

0 boon at 180° (Fuohcr a Eooh, A 282, 224). 
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White needles , v sol water, si sol alcohol 
and ether Its Solution is neutral, and is not 
ppd by HNOj or oxalic acid By chromic acid 
mixture it is oxidised to a compound 04 H 4 N 20 a 
crystallising in plates [275°] 

Trimethylene if^-urea 

CH O ^ 

or Formed by evaporating 

a solution of equivalent quailtities of potassium 
cyanateand 7 bromo propyl amine hydrobromide 
(Gabriel a Lauer, 23, 95) Thick liquid, 

V sol water -B'C,H2(N02),0H [200°] Long 

yellow needles 

Trimethylene-di-nrea C H, 2 N 402 t e 
Cn 2 (CH 2 NHCONH ,)2 [182°] -Formed by 
warming a dilute aqueous solution of tri 
methylene diamine hydrochloride with silver 
cyanate (F a K ) White needles , v sol water, 
bI sol alcohol, insol ether 

METHYLENE VIOLET 0,4H,2N2S0 te. 
.NMe2 

jj Oxy tmulo d% methyl amido- 

di'phcnyleno mlphule Oxy dimethylamvdo thw 
diphenylxmule Foimed by boiling a solution of 
methylene blue (base) Formed also by oxi 
dising a mixture of di methyl di amido phenyl, 
mercaptan, and jihenol (Bernthsen, A 230, 171 , 
251,9b) Needles, v si sol water, si sol alco 
hoi, ether acetone, chloroform, benzene, ligrom, 
and cumene, with a reddish brown fluorescence, 

V sol aniline, without fluorescence — B'HCl ▼ 
si sol cold dilute HClAq 

METHYLENITAN t vol ii p 571 
DI METHYL ENNYLENE DIKETONE 

tc CH (CH^ CHEt CO CH,)2 Di 

aci tyl di ethyl n pcntaiie (208^^ at 110 ram ) 
Formed from its dicarboxylic ether by treatment 
with alcoholic potash (Kippmg a Perkin, jun , 
C J 57, 33) Colourless oil, with slight aro 
matic odour, v si sol water, miscible with 
alcohol and ether It dissolves without change 
in cone H SO,, forming a yellowish brown solu 
tioii It docs not combine with NaHSOj 

Oxim CH (CH, CHEt CMe NOH), [111°] 
Obtained by heating the ketone with an alcoholic 
solution of hydroxyl am me, evaporating, adding 
water, and extracting with ether Minute colour 


graveolens with steam (GreviUe Williams, T 1868 
[1] 99 , Hallwachs, A 113, 109 , Harbordt, A 
123, 293 , Giesecke, Z [2] 6 , 429 , cf Gerhardt 
C B 26, 225, 361 , Cahours, C R 26, 262) 
Occurs in the essential oil obtained from lime 
leavee {citrus Limeita) (F Watts, O J 49, 316) 
Formed also by distilling a mixture of calcium 
acetate and calcium decoate (Gorup Besanez a 
Grimm, A 157, 275 , B 3, 618) , and by 
' boiling octyl acetoacetic ether with alcoholic 
potash (Guthzeit, A 204, 4) It is oxidised 
hy chromic acid mixture to acetic and ennoic 
acids Sodium amalgam reduces it, in alcoholic 
solution, to sec hendecyl alcohol (229°), S G 
826 It combines with NH, With alka 
line bisulphites it forms compounds such as 
! C 9 HiaCMe(OH)SO,NH 4 aq, which crystallises m 
' pearly plates PCl^ converts the ketone into 
' C,,H 22 Cl 2 , which IB resolved by distillation into 
I HCl and C„H2,C1 (222°) 

Oxim 0„H,,CMeNOH [42°] Minute 
prisms (from alcohol), v sol ether (Spiegler, Af 
6, 242, B 17, 1575) 

METHYL ENNYL KETONE CABBOXYLIC 

AfID CH, CO CHEt CH,CH2.CH2 CHEt CO^ 

€ Acetyl-at di ethyl-caproic acid (254° at 
1 90 mm ) Formed, together with di methyl 
ennylene diketone and acetic acid, by boiling di 
' ethyl ennylene diketone dicarboxylic acid with 
I alcoholic potash (Kipping a Perkin, C J 57, 
36) Thick oil, miscible with alcohol, ether, and 
benzene — AgA' Amorphous pp , m sol hot 

Oxim CH,C(N0H)0;H„C02H [103°] 

Minute plates (from benzene hgroin), v sol 
alcohol and benzene, si sol hgroin, sol alkahs 
and cone HClAq 

TETBAMETHYLENYL- CABBIN YL - AMINE 

CjH„N te CHj<^^>CH CH,NH, 'Teita 

niethylenylamine ’ (83°) Formed from the 

nitrile of tetramethylene carboxylic acid 

CH,<^^>CH CN by reduction in alcoholic 

solution with sodium (Freund a Gudenian, B 
21, 2692) Oil, with alkaline reaction, which 
absorbs CO, from the air — B'HCl [236°] 
Crystallises from alcohol ether, v sol water and 
alcohol, insol ether — B'^H^PtClg Crystalline 
TETBAMETHYLENYLCABBINYL - THIO - 
DBEA C«H„N,S»0 


less crystals (from benzene ligrom), v sol al , 
cohol, ether, HO Ac, benzene, and aqueous 
alkahs 

DI-METHYL ENNYLENE DIKETONE DI- 
CABBOXYLIC ETHEB 

CHJCH, CEt(CO CH,) CO,Et), ac Di acetyl 
af di ethyl pimclic ether [45°] Obtained, to 
gether with compounds of low boiling point, 
when sodium ethyl acetoacetic ether is heated 
with an alcoholic solution of trimethylene bromide 
on a water bath (Kippmg a Perkin, jun , G J 
67, 31) Very slender needles (from ether 
alcohol) , V sol ether and alcohol, v e sol 
benzene, light petroleum, xylene, and ohloro 
form, insol cold water Gives no colour with 
PeOlg Beadily decomposed by warm alcoholic 
potash 

METHYL ENNYL KETONE CH.COC^„ 
fl6°J (224°) SG 8295 The chief con- 
Irtituent of oil of rue, obtained by distilling Ruta 


CHj<^^^>CHOH,NHCSNH, [68°] Pre- 

pared by the action of ammonium sulphocyamde 
upon the hydrochloride of tetramethylenyl- 
oarbinyl amine (Freund, B 21, 2697) Slender 
needles (from water or alcohol) 

TETBAMETHYLENYLCABBINYL DBEA 

O.H,AO »e OH,<p^CHCH,NHCONH^ 

[116°] Obtained by evaporating a solution of 
tetramethylenylcarbmylamme hydrochloride with 
potassium cyanate (Freund, B 21, 2697) 
Needles, sol alcohol, v sol hot, m sol cold 
water 

DI-TETBAMETHYLENYL KETONE C^H.^O 
»e CH,<®^OH CO (206») 

A product of the distillation of oalcium tetra 
methylene carboxylate with lime (Colman a. 
I Perkm, ]an , O i* 61, 286) Oil, smelUng of 
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peppermint, combines with NaHSO, Bromine 
reacts, givmg off HBr 
Oxim [61°] 

TBIHETHTLENTL METHYL KETONE 
OH,v 

O^HsO % e CO CH, or 

CH, Acetyl - tnmethylene 

Methylene furfurane tetrahydnde (114°) S G 
l| 9047 , If 8971 M M 6 245 at 22 3° Formed 
by distilling its carboxylic acid (Perkin, jun , 
C J 47, 836, 51, 832, B 17, 1440) The same 
substance appears to be formed by treating methyl 
bromo propyl ketone with solid potash (Lipp, B 
22, 1207) Oil SI sol aqueous NaHSOg Gives 
an oily phenyl-hydrazide Does not combine with 
water when left in contact with it m the cold 
According to Lipp the formula may be written 

CHg C<^Q^ CH^ since it yields methyl oxy 

propyl ketone (acetopropyl alcohol) on heating 
with dilute HClAq at 100° 

Tetramethylenyl methyl ketone G«H,oO t e 

CO OH, or CH,<CS 

or CH, C< AnhyAnde of methyl 

oxy butyl ketone Anhydride of acetobutyl al 
eohol Acetyl tetramethylene (137°) A pro- 
duct of the distillation of calcium tetramethylene 
carboxylate with lime (Colman a Perkin, ]un , 
C J 51, 237 , B 16, 1789 , 19, 3112) Formed 
also by heatmg acetobutyl alcohol (Perkin, B 
19, 2658) Oil, smelling of peppermint , com- 
bmes with NaHSOj, forming a crystalline body, 
V sol water 

TKIMETHYLENYL METHYL KETONE 
CABBOZYLIC ACID t e 

<C^C(CO,H) CO OH3 or 

OHj Methylene furfurane 

tetrahydnde carboxylic acid Obtained by sa 
ponifymg its ether which is formed by the action 
of ethylene bromide and NaOEt on aceto acetic 
ether (Perkm, jun , B 16, 2136 , 19, 2661 , 0 J 
61, 823 , Lipp, B 22, 1210) Thick oil, converted 
by boiling with water into COj and acetyl propyl 
alcohol CH,C0CH,CH,CH20H (145° at 100 
mm ) — AgA' Easily soluble crystalline nodules 
Ethyl ether EtA' (196°) S G 1 0617 , 
If 10439 MM 8198 at 16° According to 
Perkin, the physical constants of this ether mdi 
cate the presence of the tnmethylene ring Con 
verted by HBr into bromo ethyl aceto acetic 
ether OH, CO CH(CH2 OH^Brl OO^Et Phos 
phorus pentachlonde, followed by water, forms 
an oil CgH^jOgCl, (173° at 160 mm ), which may 
possibly be chloro ethyl chloro-crotonic ether 
CH, COl C(0H2C1 CH,) COjjEt, since it is reduced 
by sodium amalgam to di ethyl acetic ether, 
and by zmc dust and HCl to CH, CCl CEt OO2H 
[ 76 ^^] 

Phenyl hydrazide of the ethyl ether 
CigHigNgO, Amorphous solid 

Trimethylenyl methyl ketone dicarboxylio 

aold C,H,0. t e <;®j^>C(COjH) GO OH, 00,H, 
w CO3 OH Methylene- 


furfurane tetrahydnde dicarhoxyltc acid [0 
176°] Obtained from the ether which is got by 
acting on sodium acetone dicarboxyho ether with 
ethylene bromide (Perkin, 0 / 61, 847) White 
crystallme solid, si sol water and chloroform, 
V sol other solvents Boilmg water splits it up 
mto CO, and acetyl propyl alcohol — Ag^A" 
Tetramethylenyl methyl ketone carboxylio 

acid 0,H„0. »e 0H,<^^O(COJH) CO CH, 

[116°] The ether of the acid to which this con 
stitution was at first assigned by Perkm, ]un 
{B 16, 208, 1787), was subsequently shown by 
him (B 19, 1244) to be indifferent towards phenyl 
hydrazine, and to possess a magnetic rotation 
at variancq with this formula, and to behave 

rather as CO,Et The aoid 

is a crystalline solid, obtained by saponifying its 
ether, which is formed by the action of tri 
methylene bromide and NaOEt on acetoacetic 
ether On boilmg with water it is converted 
mto acetobutyl alcohol with evolution of CO, 
(Perkin, jun , B 19, 2657) On distillation it is 
spht up into COo and CbH,oO 
Salt— AgA' 

Ethyl ether EtA' (224°) VD 6 21 
(obs ) M M 10 196 Does not react with 
phenyl hydrazine Concentrated hydrobromic 
acid in the cold yields methyl « bromo butyl- 
ketone CH, CO CH, CH, CH, CH^Br 
METHYL ETHANE v Propaoti 
Di methyl-ethane v Butanb 
Tri-methyl ethane v Pentane 
Tetra-methyl-ethane v Hexane 
Penta-methyl ethane v Heptane 
Hexa-methyl-ethane v Octane 
METHYL - ETHENYL TBICABBOXYLIC 
ACID V Propane tricarboxylio acid 

Di methyl - ethenyl - tricarboxylic acid v 
Butane tricarboxylic acid 

METHYL ETHENYL ETHYL DIKETONE 
C,H„0, i e CH, CO CHMe CO Et (167°-170°) 
Formed by the action of NaOEt on a mixture of 
acetic ether and di ethyl ketone (Claiscn a Ehr 
hardt, B 22, 1016) Colourless oils — CuA', 
[192°] Crystallme Formed from the acid and 
an ammoniacal solution of cupiic 0x1 dt 

METHYL ETHENYL TOLYLENE DIAMINE 

C,,H„N, te [4 ^]CH,O.H,<^^“®^CMe 

[192°] Formed by reducing the acetyl deiiva 
tive of nitro methyl p toluidme with tin and HCl 
(Niementovsky, B 20, 1878) Cubes (by subli 
mation at 110°), plates, or needles , v e sol 
alcohol, ether, and boiling water Its aqueous 
solution IS coloured red by FeCl, The solution 
in alcoholic ammonia exhibits blue fluores 
j cence — B'HCl ^aq Needles, v sol water — 

B'^HjPtOlg [244°] Tables, decomposed on 
fusion — B'HI Formed by heatmg ethenyl tolyl 
ene diamine with Mel and MeOH at 130° (Nie 
mentovsky, B 20, 1886) Grey plates 

Methylo iodides B'Mel [221°] From 
B'Melj and NaOH Needles, v sol boiling alco 
hoi and water, v si sol boiling chloroform, 
msol ether — B'Mel, Formed in small quan 
tity in the preparation of B'HI as described 
above Black crystals 

Methylo-hydroxide B'MeOH [136°] 
Formed heatmg the saethylo-iodide wi& 
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ROH on the water bath White plates, sol 
boiling water, v si sol cold water, v e sol 
alcohol and ether Forms the salts — *B'MeCl 
crystallising in rhombohedra, v e sol water — 
^B'jMe^PtClj —Pi crate [112°] crystallising in 
needles, m sol boiling water and alcohol 
methyl ETHEB V Di methyl oxide 
PENTA METHYL ETHOL A name some 
times employed to denote the alcohol 
CMcg CMepH v Hfptyl alcohol 

METHYL ETHYL ACETAL v Aldehyde 
METHYL ETHYL ACETIC ACID v Valbbio 

4CID 

Di methyl ethyl acetic acid v Hexoic acid 
METHYL ETHYL ACETOACETIC ETHEE 

V Acetoacetic acid 

METHYL ETHYL ACETOXIM Vf Oxtm of 
Methyl ethyl kftonf 

METHYL ETHYL ACETOXIMIC ACID v 

Dl ACETYL 

METHYL ETHYL ACETYLENE v Pentin 

ENE 

METHYL ETHYL ACEOLElN v Hfxfnoio 

ALDFHYDE 

METHYL ETHYL ACRYLIC ACID v Hex 

ENOIG ACID 

PENTA METHYL ETHYL ALCOHOL v 

Tert HEPTYL ALCOHOL 

DI METHYL ETHYL ALKINE v Di 

METHYL OXY ETHYL AMINE 

METHYL ETHYL-ALLYL ALCOHOL v 

HeXFNTiI ALCOHOL 

METHYL DI-ETHYL AMINE t e 

MoNht^ Formed by distilling its methylo 
chloride, or by distilling triethylamme methylo 
hydroxide NEt 3 Me(OH) (V Meyer a Lecco, A 
180, 184, Lessen, A 181, 379) — B'lLPtCV 
Monoclinio crystals (Hjortdahl, J 18S2, 47b) 
Methylo chlorideC^K^^^Clt e MejNEtjCl 
Dl methyl di ethyl ammonium chloride Ob- 
tained from the crystalline iodide Me^Et^I, 
which 18 formed by heating dimethylamme with 
EtI or diethylamme with Mel (Petersen, A 
91, 122, V Meyer a Lecco, A 180, 177) — 
(Me^NEt^Cl)jPtCl 4 yellowish dimetnc prisms, 
m sol water, si sol alcohol and ether S 1 025 
at 16° — (Me^NEt 2 Cl) 2 HgCl 2 trimetrio crystals 
(Topsoe, J 1883, 620) — Me.NEt^ClHgCl,.— 
Me 3 NEt 2 C 12 HgCl 2 tnmetne crystals — 
MejNEtjClAuClj dimetrio crystals 

Methylo jpicrate [287°] Needles (Lessen, 
A 181,374) 

Ethylo hydroxide v Tn ethylamin* 
methylo hydroxide^ vol ii p 476 

Dl methyl ethyl amine NMojEt (41°) A 
product of the action of heat on tnmethylamme 
ethylochloride (Colhe a Schry ver, G J 67, 770) 
Formed also by distilling NMe^Et OH 

METHYL TBI ETHYL AMMONIDM COM 
POUNDS V Methylo hydroxide of Tri ethyl- 
amine 

Dl methyl di ethyl ammonium compounds v 
Methylo chloride of Methyl d/i ethyl amine 
Tri methyl-ethyl ammonium oompoundi v 
Ethylo chlonde of Tn methyl amine 
METHYL ETHYL ISOAMYL-AMINE 
0,H,„N to MeNEtO.H,, (136°) Formed, to- 
gether with ethylene, by the dry distillation of 
methyl di ethyl isoamyl ammonium hydroxide 
MeNEta(0,H„)(OH), which is obtamed by the 
action of moist A^iO on tha produot ol tho 


umon of Mel with di ethyl isoamyl amine (Hof 
mann, C J 4, 317) Fragrant hquid, si soL 
water — B'jHaPtOl, orange yellow needles, v 
sol water 

METHYL ETHYL -AMYL- PHENYL- AMMO 
NIUM HYDROXIDE v Methylo hydroxide of 
Ethyl isoamyl aniline, vol ii p 476 

METHYL. ETHYL- ANILINE aH,,N %e 
NMeEt (201° uncor ) 

Formation —1 By methylation of ethyl 
aniline (Hofmann, A 74, 162) —2 By ethyla 
tion of methyl aniline (Claus a Howitz, B 17, 
1^5) —3 From di ethyl amlme methylo iodide 
Properties — Crystalhne, forming extremely 
soluble salts The hydrochloride melts at 
114° (Claus a Hirzel, B 19, 2786) 

Methylo-iodidc B'Mel [125°], identical 
with dl methyl aniline ethylo iodide (Claus a 
Rautenberg,B 14, 620, Hjortdahl, *7" 1882,510) 
Tnclimc crystals, v sol water and alcohol De 
composed by boiling with cone KOHAq, yield 
ing dimethylanihne B'HCl [114°] , very 
hygroscopic crystals — (B'MeI) 2 Znl 2 monoclmio 
crystals — fB'Me),H 5 Fe 2 Cy ,2 2aq (Fischer, A 190, 
187) 

Ethylo todide BTEtl [102°], identical 
with dl ethyl aniline methyloiodide , by treat 
ment with KOH it gives methyl ethyl aniline 
Propylo tOiilcfe C^Hj NMeEtPrl Methyl 
propyl aniline ethylo iodide^ ethyl propyl am- 
Ime methylo iodide Thick syrup, v sol water 
lormed by the combination of methyl ethyl am 
line with propyl iodide, of ethyl propyl amlme 
with methyl iodide, or methyl propyl aniline 
with ethyl iodide By boiling with aqueous 
KOH the propyl group is split off and methyl- 
ethyl amlme regenerated (Claus a Hirzel, B 
19, 2785) 

Refe rence — Bbomo methyl ethyl aniline 
METHYL ETHYL ARSINE v Absbnic com 

POUNDS, OBGANIC 

DIMETHYL ETHYL AZ0NIT7M CHLORIDE 

C^HjsNjCl i e MejNEtCl NH 2 Crystalline com 
pound E sol water Prepared by the combi 
nation of ethyl chloride with dimethyl hydrazine 
On reduction with zme dust and acetic acid it 
gives dimethyl ethylamine, NH,, and HCl (Re 
nouf, B 13, 2172) — ( 04 H, 3 N 2 Cl) 2 PtCl 4 crys 
talline 

METHYL ETHYL BENZENE v Ethyl-tolu 

ENE 

Dl methyl-ethyl-beuzene v Ethyl-xylene 
Laurene C,|H„ (Laurol) (188°) S O, 
15 887 According to Armstrong a Miller (B 
16, 2268) this liquid is di methyl ethyl benzene 
O^HjMcjEt [1 2 4] It IS one of the products of 
the action of ZnCl 2 on camphor (Fittig, A 146, 
149) It yields di methyl benzoic aoid on 0 x 1 
dation Montgolfier {A Ch [6] 14, 91) described 
laurene as 0,oH,4 (195°) Renter (B lb, b27) 
desenbed two laurenes (a) laurene (190°) yield 
mg O^fijMejCOaH [1 4 2] on oxidation by dilute 
HN Oft and {0) laurene (186°) yielding on oxidation 
OeH,Me«CO,H [1 3 4] and forming a sulphomo 
aoid w^ose Ba salt is more soluble than that of 
(a) laurene According to XJhlhom (B 28, 2346) 
laurene contains (1,2,4)- and (l,4,2)-di-methyl 
ethyl-benzenes 

0 METHYL-BTHYL BENZENE HXXAHY. 
DWDB 0^ 
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^•MethyUeth^l hexamethylene (161°) Formed 
)y boiljng OH,<°|*^®™*>CHCH(OH)OH. 

wth fuming HlA.q, dduting with water, extract 
ng with ether, and heating the resulting oily 

(179° at 110 

nm ) with excess of HIAq (S G 1 96) and 
imorphous phosphorus for 8 hours at 235° 
[Kipping a Perkm, jun , C / 67, 26) Mobile 
)il with odour of paraffin, miscible with alcohol 
md ether 

0 METHYL ETHYL- BENZENE (/3) SUL 
PHONIC ACID OgHaMeEt SO3H [1 2 4?] Formed 
by sulphonating o ethyl-toluene (Glaus a Piesz 
cek, B 19, 3087) Crystalline — NaA'aq plates, 
V sol water, msol alcohol — KA'aq plates, v 
Bol water — CaA'g 2aq plates grouped in 
nodules, v e sol water — BaA'g 3aq plates, v 
s sol water — PbA'jSaq plates, v e sol water 
— CuA'j aq blue plates, v e sol water 
Chloride OAMeEt SO2CI Oil 
Amide CgHgMeEt SOjNHa Yellowish brown 
Dll, y si sol cold water, sol hot water 

m Methyl ethyl-benzene sulphonio aoid v 
rol 11 p 624 

(1, 2, 4) Di-methyl-ethyl-benzene sulphonio 
acid OgHaMejEt SOsH Formed by sulphonating 
ethyl-0 xylene (0 Jacobsen, B 19, 2616 , Stahl, 
B 23, 991) Large tables — BaA'jlaq — 
BaA'jdaq white plates, m sol hot or cold 
water (S ) — NaA' l^aq Small white plates, v 
sol water 

Amide CaHjMejEt SOjNHj [126°] Long 
slender needles (from warm, very dilute, alcohol), 
or large prisms (from alcohol) 

Di-methyl-ethyl>benzene sulphonio aoid 
CgHaMejjEt SO3H Laurene mljphonic acid 
Formed by sulphonating laurene According to 
Beuter it is accompanied by an amorphous iso 
mende which forms a gummy Ba salt Triclmio 
crystals (Beuter, B 16, 627) When steam is 
passed into its solution in dilute H^SO^, hydro 
lysis begins when, through concentration, the 
temperature has reached 120° (Armstrong a 
Miller, 0 J 46, 148) — BaA', 3aq S (of BaA',) 
2 6 at 16° 

Amide CaH^Me^Et SOjNH, [127°] (R ) 

(1, 3, 4) Di-methyl-ethyl-benzene sulphonio 
acid OgH2Me2Et SOsH Formed by sulphonating 
ethyl w-xylene (J ) — BaA'j 2aq tnmetric 

laminae —NaA'2aq pnsms 

Amide OgHaMeaEt [148°] 

(1, 4, 3) Di-methyl ethyl-benzene sulphonio 
aoid OgH2MeaEt SOgH Formed by sulphonating 
ethyl p xylene (Jacobsen, B 19, 2616) Large 
plates (from dilute H^SO^) — NaA'aq mass of 
large tables (from warm saturated solution) — 
KA' aq flat needles, v sol water — BaA'^ long 
six sided plates, si sol cold, m sol hot, water 
— GuA'aSaq light blue needles (Stahl, B 23, 
990) 

Amide OgH^MegEt SO^NHj [117°] Pearly 
plates (from dilute alcohol), or large transparent 
crystals (from warm alcohol) , v spl hot 
alcohol 

METHYL DIETHYL BOBATE MeEt^BO, 
(100°--106°) S G s 904 Formed by heating 
MeBO« witn absolute alcohol at 100° 

PENTA METHYL ETHYL BEOMIDE p. 
Tprt HlFTHi BBOMOm. 


METHYL-ETHYL-BBOMANILINEi; Bbomo- 

METHYL ETHYL ANILINE 

METHYL-ETHYL-GABBINOL v Sec butyl- 

alcohol 

Methyl-di-ethyl-oarbinol p Tert hexyl alooi 

HOL 

Di-methyl-ethyl-oarbinol v T&rt amyl aloo 

HOL 

METHYL EtHYL CARBONATE MeEtCO, 
[- 14 6°] (109° cor ) (Rose, A 205, 230) S G 

21 1 002 Obtamqd by distilling a mixture of 
potassium methyl carbonate with potassium 
ethyl sulphate (Chancel, Gg R 31, 621 , .4 79, 
90) Formed also by the action of NaOMe on 
ClCO^t, or of NaOEt on ClCO^Me (Schreiner, 
J ^ [2] 22, 354) 

PENTA-METHYL-ETHYL CHLORIDE p 

HePTYL CHioRIDE 

METHYL ETHYLENE v Pbofylene 
Di-methyl-ethylene v Butylene 
Tn-methyl-ethylene v Amylene 
Tetra-methyl-ethylene v Hexylene 
METHYL ETHYLENE DIAMINE Niiro- 
derivative 0^4(NH NO,)(NMeNO ) [122°] 

Formed by the action of methyl iodide on ethylene 
dmitramine (Franchimont a Klobbie, ETC 
7, 343) 

Di - methyl - ethylene - diamine Nitro 
derivative 02H4(NMe N02)2 [137°] Formed 
hke the preceding 

Di methyl ethylene diamine v Ethylene 

DIAMINE 

METHYL - ETHYLENE - TRI - ETHYL - 
FHOSPHAMMONIDM BROMIDE v vol 11 p 

609 

DI METHYL-ETHYLENE GLYCOL v Di 

OXY-BUTANE 

TRI-METHYL-ETHYLENE GLYCOL v Di 

OXY PENTANE 

DIMETHYL ETHYLENE DIKETONE v 

Acetonyl-acetonb 

DI-METHYL-ETHYLENE DIKETONE DI 
CARBOXYLIC ACID v Di aceto succinic ether 
described under Acetyl succinic ftheu 

TETRA-METHYL-ETHYLENE-DI-PHENYL- 
DIPHOSPHONIUM BROMIDE v Ethyleyuh 
bromide of Phenyl di methyl phosphine 

DI METHYL-ETHYLENE DI PHENYL. 
DIPYRROLE DICARBOXYLIC ETHER 
C2H4(C4NHMePh C02Et)2 [197°] Formed from 
acetophenone acetoacetic ether and ethylene 
diamine (Paal a Schneider, B 19, 3156) Scales 
(containing 4aq) Yields on hydrolysis the corre- 
sponding acid [181°] 

METHYL-ETHYLENE-PYRIDINE TETRA 
HYDRIDE OgH„N le OgHgNMe(C2H4) Tro 
jpidine G62°) S G £ 9666 Formed by heat 
mg atropine or tropine with fuming HClAq and 
HOAo at 180° , or by heating tropine with 
H^SOg (Ladenburg, A 217, 117) Liqmd, smell- 
ing like conune , v e sol cold, si sol hot, water, 
y 6 sol alcohol and ether Alkaline in reaction 
Its hydrobromide is decomposed by bromine at 
176° yielding di bromo methyl pyridine and 
ethylene — B'^HaPtClg — B'HAuCl^ — B'HI, 
[93^ Brown pnsms — B'CgH^(N03)80H yellow 
needles (from boiling water) 

Methylo todideB'Mel Cubes Decom- 
posed on distillation with KOH yieldmg tropilene 
0,H,oO, an oil OgH,0 (?) {202°-207°), dimethyl- 
amine and methyl tropm# With moist AggO It 
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gives A syrupy base winch yields the salts 
(B'MeClJjPtCl, -IVMeBr — B'MeC«H,(N02),0 
TETBA METHYL 1/ ETHYLENE DI PYE- 
EOL le 

OH OMev vMeC OH 

I >NC2H,N<; 1 [126°] Ob 

OH CMe^ ^MeC OH 

tamed by adding ethylene diamine (1 mol ) to a 
solution of acetonyl acetone (2 mols ) in an 
equal weight of absolute alcohol White pearly 
plates Sublimable Volatile with steam V 
sol alcohol, ether, benzene, and petroleum 
spirit, msol water Colours a chip of pine wood 
carmine red Gives a purple red colouration 
with phenanthraquinone and H^SOf (Paal a 
Schneider, B 19, 3157) 

BI METHYL ETHYLENE BISULPHIDE 
04 H,oS 2 t e C2H4(SMe)j Di methyl ether of 
di thw glycol (183°) Formed from ethylene 
bromide and NaSMe (Ewerlof, B 4, 716) 

BI METHYL ETHSXENE BISULPHONE v 
D% methyl ether of Ethane disulphinic acid 
METHYL ETHYLENE THIO TJEEA 

OH2S V CHjSv 

I XNMeor I >0 NHMe Methyl 1 

OH2NH/ I 

imvdo thiazole tetra hydride Methyl amido 
thiazole dihydnde [90°] Formed, together 
with a crystalline compound CfiH,,Na02[70°], by ' 
the action of methyl thiocarbimide on bronio 
ethylamine (Gabriel, B 22, 1148) Needles, v e 
sol water, v sol ordinary solvents Strongly 
alkaline Oxidised by bromine water to an acid 
(?NHMeCONH,CH CH, SO3H), which is de 
composed by fuming HClAq at 165° into CO,,, 
mothylamme, and taurine — Picrate [226°] 
needles — Aurochloride needles — Platino- 
chloride needles 

Methyl ethylene i|/ thiourea 
CH2-S V 

I NH Imido methyl - thiazole 

CHj NMe/ 

Formed by heating ethylene i|/ thio urea with ' 


alcohol AgNO, gives a crystalline pp , HgCl, 
a white pp The zinc double chloride forms 
crystals melting at [160°] Burns with a blue 
flame It is a strong base and ppts metallic 
oxides from their salts Its zinc double salt 
distilled with lime yields pyrrole, ammonia, HCy, 
ethylene, and methyl glyoxaline (para oxal- 
methyline) (Wallach, A 214, 305) It acts 
physiologically like atropine (Schulz, B 13, 
2353) When heated in a sealed tube with 
dilute H2SO4 at 240° it yields ethylamine 
KMn04 yields oxalic acid, NH,, and acetic acid 
Whan passed through a red hot tube it yields 
HCy and methyl glyoxaline (para oxal methyl 
me) H2O2 oxidises it to ethyl oxamide (Radzi 
szewsky, B 17, 1290) 

Salts— B'HCl deliquescent crystals — 
B'jHjPtCle — B'2H2ZnCl4 [lb0°] — B'^AgNOj 
Methylo iodide CgHjoNjMel Crystals, 
V e sol water and alcohol Not decomposed 
by aqueous NaOH — CgHjoNjMelj 

Benzylo chloride C.H.^NAH.CH^Gl 
Methyl - ethyl - glyoxaline CgHjoNj t e 
,NMe CH 

EtC<[ II Oxalmethylpropyline The 
\N — CH 

methylo iodide B'Mel of this body is formed 
by the action of Mel on para ethyl glyoxahne 
(Radziszewsky, B 16, 490) 

References — Di buomo , and culobo , 

METHYL ETHYL OIYOXALINF 

METHYL ETHYL GLYOXIM v Oxim of 
Methyl ethyl dikltonl 

METHYL ETHYL HYBROXYLAMINE v 

HyDROXYLAMINE DERIVATIVf S 

METHYL ETHYLIBENE ETHYL BI - 
KETONE C^H.-Ps te CH3 CO CHMe CO C,H, 
Acetyl propwnyl ethane (167°-170°) Formed 
by the action of NaOEt on a mixture of di ethyl 
ketone and acetic ether (Claisen a Ehrhardt, 
B 22, 1009) Colourless ml ~Cu(C H.Pj), 
[192°] Blue crystals (from benzene ligrom) 
METHYL ETHYLIBENE BI ETHYL 


methyl iodide (Gabriel) Oil When it is 0x1 1 SITLPHONE v Di ethyl propylidenk di 
dised by bromine water it yields methyl taurine ' sdlphonp 

NHMeCH^CH SO,H Salts— B'HI [lb0°] j DI METHYL ETHYLIBENE DI- INDOLE 
Colourless crystals, sol water and alcohol — O^oH^pN^ i e CH, CH(C3H5MeN)2 or 


Picrate [200°-203°] — The aurochloride 
and platinochloride form long needles, sol 
boiling water 

METHYL ETHYL ETHEB v Methyl ethyl 

OXIDE 

METHYL-ETHYL-ETHYLENE v Amylevp 
METHYL-ETHYL-GLYOXAL v Methyl 

ETHYL DIKFTONE 

METHYL-ETHYL-GLYOXALINE e 

NEt CH 

C3H2(OH3)(CA)N2orOH3c/ |1 OmZ- 

CH 

ethyl ethyline (213°) S G 98 Formed 

by the action of ethyl bromide on methyl 
glyoxaline (glyoxal ethyline) (Hadziszewski, B 
16, 489) Formed also from di ethyl oxamide 
NHEt CO CO NHEt by treatment with PCI, and 
heating the hydro iodide (10 g ) of the resulting 
* ohloroxalethyhne ’ C^HjClNj with HIAq (7 g of 

5 G 1 9) and amorphous phosphorus (1 g ) for 

6 hours at 140° The product is dissolved m 
water, rendered alkaline, and extracted with 
chloroform (Wallach, A 214, 298) Colourless 
Uqnid* with narootio smeiL BcL WAter and 


(NH <; Ci?e Bthylidem methyl 

ketoU [191°] Formed by heating methyl 
indole (methyl ketole), paraldehyde, and ZnClj 
on the water-bath (Fischer, A 242, 370) 
Colourless prisms, v sol alcohol, ether, and 
acetone 

DIMETHYL ETHYLIBENE DIKETONE 

(CHj CO)^CHMe (165°) Formed from sodium 
methylene dimethyl diketone and Mel (Combes, 
G B 106, 868) 

METHYL ETHYL INDAZINE O.oH.jN^ le 
,CMe 

0,H4<; |\ Formed by heating methyl- 
\N NEt 

indazme with EtI at 100° (Fischer a Tafel, A 
227, 303) Liquid, m sol water, v e sol alco 
hoi and» ether, volatile with steam — B'HCl 
needles 

Methyl ethyl-iso indazme 0«H4<^g^N 

EthyUguinaeole [80°] (236°) Formed by 

heatmg its carboxylic acid at 160°-190° (Fischer 
[A. Kuzel. A 221, 285, B 16, 655) Formed 
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also by redaoing the nitrosamine of ethyl amido 
acetophenone, dissolved in dilute acetic acid, 
with zinc dust, adding NaOH, and distilling 
with steam The oily distillate is dissolved m 
dilute HaS04, mixed with NaNOj, and extracted 
with ether (Fischer a Tafel, A 227, 303) Plates, 
b1 sol water, v e sol alcohol and ether Vola 
tile with steam, giving off a pungent odour 
Not affected by nitrous acid or by Ac^O Does 
not reduce Fehling’s solution Forms crystal- 
line pps with AgNOj and HgClj, which may be 
recrystallised from hot water in slender needles 
Its salts are extremely soluble in watei — 
B'H2S04 long needles —B'^HaPtCl. sparingly 
soluble orange prisms — Piorate yellow 
needles 

Methylo-todzde B'Mel [192°] 

METHYL-ETHTL-ISO INDAZIKE CABB- 

. O^CHjCO,H 

OXYLIC ACID OA< 

^NEt/ 

Formed by treating the nitrosamine of ethyl-o- 
amido cinnamic acid with zinc dust and acetic 
acid (Fischer a Kuzel, A 221, 286) Colourless 
plates [131°] (from water) or groups of smaller 
plates [126°] (from chloroform ligroml SI sol 
water, v sol alcohol, ether, and cnloroform 
Combines with alkalis and with acids Does 
not reduce boiling alkaline solutions of silver or 
copper With bromine in HO Ac it forms a 
bromo derivative [173°] and a di bromo- deriva- 
tive [196°] 

METHYL-ETHYL-INDOLE 0„H„N 
OA<NH^CMe (292® iV) Formed by 

heating the phenyl hydrazide of methyl propyl 
ketone with ZnCl^ at 180° (E Fischer, B 19, 
1566, A 236, 132) Yellowish oil, v si sol 
water, v sol alcohol and ether Its piorate 
•rystallises from hot benzene in dark red needles 
With NaNOj and HOAc it yields a nitrosamine 

Methyl - ethyl - indole O.H.<®®j^OMe 

Ethyl-methyl ketole (288° i V ) Formed, to- 
gether with a base boiling at 266°, by heating 
methyl indole (methyl ketole) with EtI and 
alcohol at 100° (E Fischer a Steche, B 20, 
2199) Oil, msol dilute acids Colours pine- 
wood red — Pier ate [l46°] Slender dark- 
red needles (from benzene) 

Methyl-ethyl-indole 

Ethyl p tolmdole (254°) Formed by heatmg 
its carboxylic acid for some time at 206° (Hegel, 
A 232, 218) Oil, volatile with steam Resmi- 
fied by cone H2SO4 Colours pine wood moist 
ened with HCl red Fuming HNO, gives a red 
colour and a pp 

Di-methyl-ethyl-indole OjaH,jN 1^. 
0,H.<^g^CMe (281°) Formed by heating 

bromo levuhc (bromo acetyl propionic) acid with 
ethyl aniline (Wolff, B 21, 3363) Yellowish 
oil, V sol ether, alcohol, and benzene, si sol 
water— Picrate B'C«H2(NOa),OH [106°] 
Bed needles, m sol benzene 

METHYL-ETHYL-INDOLE GABBOXYLIO 

ACID cga„NO, te 0H,0A<°|^000,H 

[202°] Formed from the^ tolyl-ethyl-hydrazide 
•I pyrnvio amd by wanning with dilute (10 p e*) 


HClAq, or with phosphono acid (Hegel, A 282, 
218) V sol alkalis, ether, and benzene, insol 
ligroin With NaOCl it yields a chloro deriva- 
tive, which 18 converted by boilmg water into 
methyl ethyl <|>-isatin 

PENT A-METHYL-ETHYL IODIDE V Hefttl 

IODIDE 

METHYL ETHYL-I8ATIN v Isatin 
METHYL-ETHYL-KETOLE v Methtl 


BTHTIi INDOLE 

METHYL ETHYL EETONE C^H^O te 
OH, CO OHyOH, Methyl acetone Mol w 72 
(81°) (F a D ) , (78° at 740 mm ) (Schramm, B 
16, 1681) SQ ^ 8126 (F a D ) , ^ 8045 (S ). 

Formation — 1 By the action of ZnEtj on 
acetyl chlonde, or of ZnMe, on propionyl chlor 
ide (Freund, A 118, 3 , Popoff, A 146, 289) — 
2 By boiling methyl acetoacetic ether with 
potash (Frankland a Duppa, A 138, 3 Jb), or 
dilute H2SO4 (Bdcking, A 204, 17) — 3 Among 
the products of the distillation of crude calcium 
acetate (Fittig, A 110, 18) — 4 By distilling a 
mixture of calcium acetate and calcium pro 
pionate (Schramm, B 16, 1681) ~5 By the 0x1 
dation of sec butyl alcohol (Kanonmkoff a 
Saytzeff, A 176, 377) — 6 By the action of 
H2SO4 on crotonylene (Lwoff a Alm^dmgen, Bl 
[2] 37, 493) 

Properties — Colourless liquid, smelling like 
acetone, miscible with water and alcohol With 
hydrogen sodium sulphite it forms the compound 
MeCEt(OH) SOj,Na iaq (Fittig) 

Reactions — 1 Sodium converts it into homo 
logues of mesityl oxide, of phorone, and of 
pmacone (Lawrenovitch, B 8, 767) Sodium, 
added to its solution in benzene, forms an oil 
OjjHjoO, smelling like camphor — 2 Chromic 
acid in HOAc oxidises it to acetic acid —3 PCI, 
yields di chloro-butane CH, CH2 CCl, CH, On 
treating this body with alcohohe potash at 170° 
there is formed CH, CHj C CH, which ultimately 
changes into the isomeric CH, C C CH,, which 
yields hexa methyl benzene on condensation 
with H2SO4 (Favorsky, Bl [2] 43, 112) - 4 On 
warming with pyrrol, MeOH, and a little hydro 
chloric acid, there is formed abutylidene pyrrole 
Bt. -0—® 


Xi' 


NH 


CH 

C— 


NH CH 


or di butylidene-di pyrrole 


■JhbhXS- 


body, when crystallised as C,sH22N2 ^aq, melts 
at 80°, but when anhydrous it melts at 142° 
With alcohohe AgNO, it yields slender needles 
of B'jfAgNO, (Dennstedt a Zimmermann, B 20, 
2464) 

0*»w °®*g^>CNOH (163° oor) BG 

9195 Formed by the action of an aqueous 
solution of hydroxylamine on methyl ethyl 
ketone (Janny, B 16, 2779) Colourless liquid, 
soluble m ten volumes of water, miscible with 
alcohol and ether Concentrated NaOHAq forms 
a crystaUine Na salt 

Reference — Hexa-bboico-mbthtl-ethtl kb- 

TONS 

Methyl ethyl diketone OH, CO CO OH, OH, 
Diketyentane Acetyl propionyl (108°) S 7 at 
15° Fonned by the action of amyl nitnte on its 
mono-oxim (mtroeo-di-ethjl ketone) (ManMse» 
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B 21 1 2177) Formed also from ethyl aceto 
acetic ether l/y sapomfymg with dilute (3 p c ) 
alkali, treating the product with NaN 02 and 
H 28 O 4 , removing alcohol by distillation, adding 
dilute H 2 SO 4 (16 p c ) and distilling with steam 
(Von Pechmann, B 21, 1411, 2140) Dark 
yellow liqmd, smellmg like qumone, v sol ordi 
nary solvents Forma an unstable compound 
with alcohol Reacts with anihne, forming a 
compound crystallising in needles and melting 
at 187° Aqueous NaOH dbnverts it into a 
•qumogen,’ and finally into a qumone [ 112 °], 
which may be reduce# to a hydroquinone [ 220 °], 
and yields a phenyl hydrazide [226°] 

(a) Oxim CH 3 C(NOH) CO Ismiitroso 

di etJiyl ketone [59°-b2''] Formed by the ac 
tion of amyl nitrite and NaOEt upen di ethyl 
ketone (Claisen a Manasse, B 22, 528) Colour 
less plates 

(h) Oxim CHj CO C(NOH) C 2 HJ Isonitroso- 
methyl propyl ketone [55°] (183°-187° cor ) 

Formed by the action of KNO 2 and H 2 SO 4 on 
ethyl acetoacetic ether (V Meyer a Zublin, B 
11, :123, 695) Crystals, v e sol alcohol and 
ethei m sol cold water Dissolves readily m 
alkalis, forming a yellow solution 

Di oxiniCK^Cimn) C(NOH) Cft [170°] 
Formed by the action of hydroxylamine on the 
mono oxim (Schramm, B 16, 180, 2187) Small 
white needles May be sublimed — CjH^NjO Na 
white pp 

Dz acetyl derivative of the di oxim 
CH, C(NOAc) C(NOAc) C H, Prisms, v sol 
alcohol and ether, si sol hot water 
(a) Oxim {&) phenyl hydrazide 
CH 3 C(NOH) C(N HPh) C H [128"J Formed 
from the (a) oxim by treatment with pnenyl- 
hydiazine (Otte a Pechmann, B 22, 2119) 
Civstallises from bcn/cne and hgroin 
{fi) Oiiin {a) ph< nyl hydrazide 
CH, C(N HPh) C{NOH) C.H^ [181°] Formed 
from the (0) oxim and phenyl hydrazine (Otte a 
Pechmann, B Jj, 2118) Ciystallises from 
bcn/c nc and hgrom 

(a) P/n nyl hydrazide 
CH,C(N HPh)COCH 3 [103°] Formed by 
tlie ictionof phenvl h\di i/ine on the diketone 
(Otte a Pechmann, D 22, 2115) 

{^)Fhinyl hydrazide 
CH, CO C(N IlPh) C H 3 [117°] Formed by 
saponifying ethyl acetoacetic ether by allowing 
It to stand vMth aqueous KOH, then adding di 
azobenzene chloride, and ppg by sodium acetate 
solution (Japp a Klingemann, C J 53, 519 , B 
21 , 550 , A 217, 220) Yellow radiatmg needles 
or pnsma (from benzene) 

T)i phenyl hydrazide 
CH 3 C(N,HPh) C(N HPh) 0^ [162°] (J ) , 

[166°-lb9°] (C a M ) Formed by the action 
of phenyl hydiazme on the diketone, on the (; 8 )- 
phenyl hydrazide, or on the (a) oxim (Von 
Pechmann, B 21 , 1414 , Japp, A 247, 221 , 
Claisen a Menasse, B 22, 628) Yellow 
needles (from benzene), sol cold cono H 2 SO 4 , 
forming a brown solution 

METHTL.ETHYL KETONE CARBOXYLIO 
ACID V Methyl acbtoaobtio Aom 
METHTL ETHTL HALONIO ACID 

OH,0H*0Me(OO,H), MoLw.l46 
[119°] HOv 67,200 HOp 672,300 HLP 
VoL III 


236,700 (Stohmannf Kleber, a Langbem, J pr, 

[2] 40, 210) 

Formation — 1 By saponifying its ether 
which 18 obtamed by treatmg ethyl malomo 
ether with Mel and NaOEt, or methyl-malonio 
ether with EtI and NaOEt (Conrad a Bischoff, 
B 13, 696 , A 204, 14b) — 2 Together with a 
larger quantity of the isomeric s di methyl sue 
cmic acid [194°], by reduemg the anhydride of 
di methyl maleic acid (pyrocinchonic acid) with 
HI or sodium amalgam (Otto a Beckurt8,B 18, 
841) 

•Properhes — Prisms, v sol water, alcohol, 
and ether At 180° it splits off CO 3 giving 
valeric acid CHj CHj CHMe CO H A solution 
of its ammonium salt gives pps with FeCl, and 
with salts of Hg and Pb 

Salt — AgA' Sparingly soluble white 
•crystalline pp 

Ethyl ether (208°) S G ^ 994 

Oil, sol alcohol and ether 

METHYL-ETHYL-METHANE v Butane 

Methyl di ethyl-methane v Hexane 

Tn-methyl-ethyl-methane v Tert Hexane 
I METHYL - ETHYL - PENTAMETHENYLYL 
! METHYL KETONE TEIHYDRIDE C.oH^O 
I ^CMe CHEt 

' CHg CO C^ I Ethyl methyl-dihydro^ 

^CH, CHj 

pentene methyl ketone (210°-216°) Formed from 
di methyl butylfene diketone dicarboxyhc ether 
(di acetyl adipic ether) by heating with EtI and 
I alcoholic NaOEt The product is freed from 
I alcohol by distillation, mixed with water, and the 
oil, which can then be extracted by ether, hy 
drolysed by boihng alcoholic potash (Marshall a 
Perkin, C J 57, 252) 

Oxim CjoHi^NO Oil 

METHYL-ETHYL-PENTAMETHYLENE 
/CH 2 CHMe 

CjHi.t^e CHX I (124°) Formed 

^CHj CHEt 

by heatmg methyl lodo ethyl pentamethylena 
(obtamed from methyl pentamethylenyl methyl 
carbinol and HI) with amorphous phosphorus 
and HI at 245° (Maishall a Perkm, ]un , C J 
51, 250) Limpid oil, attacked by bromine with 
difficulty Rapidly oxidised by boiling dilute 
HNO, 

METHYL ETHYL OXIDE C3H3O i e 
CH 3 OC 2 H 5 Mol w 00 (11°) SO g 7262 

[Dobnner, A 248, 2) SV 84 0 (D) VD 
2 158 HFp 68,450 (Thomsen, r/i) HFv 
66,420 

Formation — 1 By the action of Mel on 
NaOEt or of EtI on NaOMe (Williamson, P M 

[3] 37, 350 r / 4, 106, 229) —2 By distilling 
potassium methyl-sulphate with KOEt (Chancel, 
G R 31, L52) —8 By the action of AgjO on a 
mixture of Mel and EtI ( Wurtz, J 1856, 568) — - 
4 Together with MojO and EtjO by etherifica- 
tion of a mixture of methyl and ethyl alcohols 
by H,F 04 (Wilhamson, cf Norton a Prescott, 
Am 6 , 244) 

Pi ophites — Colourless mobile hquid, with 
ethereal odour 

METHYL-ETHYL-OXY» v, Oxr uethyl- 

BTHTL 

METHYL-ETHYL-PHENOL a,H „0 
OH,C,H,EtOH (216°) Prepared by fusing 
p methyl-ethyl-benzene snlphonic acid with 
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potash, dissolving the product in water, aoidiiy* 
ing, and extracting with ether (Mazzara, O 10, 
256)* Oil, si sol water. Gives an azure blue 
colouration with FeCl, 

Di methyl ethyl-phenol 0«H2Me^t(0H) 
[6312]? [37°] (246°) Obtained by potash- 

fusion from the corresponding di methyl ethyl 
benzene sulphomc acid (Stahl, B 23, 990) FeCl, 
gives an intense green colour in alcoholic (not m 
aqueous) solution 

METHYL - ETHYL - PHENYL - AMINE v 

Amido tolyl ethake 

Tri-methyl-di-ethyl-phenyl-amine C,3H^,N 
ieO,Me,Et,NH2[1 2 5 3 64] (286°-290°) SG 
971 Colourless oil Obtained by heating a 
mixture of mono and di ethyl pseudo oumidme 
with an equal weight of ethyl iodide at 260°- 
280° for 8-10 hours (Buttan, G J 49, 813 , B 
19, 2383) 

Salts— B'HCl needles, easily sol alcohol, 
V si sol hot water, insol cold water The 
acetate and sulphate form easily soluble 
needles The oxalate forms very sparingly 
soluble quadratic prisms 

Acetyl derivativeC^ei^ii NHAc [182^], 
needles 

DI-METHYL -DI- ETHYL -p PHENYLENE- 
DIAMINE %e 

(265°) Prepared by heating di ethyl p phenyl 
ene diamine with methyl alcohol and HOI (Lipp 
mann a Fleissner, M 4, 788) Light yellow oil 
Di-methylo di iodide B"Me2l2 [218°] 
Formed by heating di ethyl amido benzene azo 
di ethyl aniline with Mel Transparent four- 
sided prisms —B'^MealxCdlj silky needles — 
B^MeaPtClg orange red needles — B"(MeAuCl4)2 
yellow leaflets — B"2Me006H2(N02)s [235°] 

Yellow needles 

DI METHYL ETHYL PHOSPHATE 

i e MejEtPO^ (203° cor ) S G 2 1 1762 S V 
161 1 (Lossen, A 254, 74) Formed from 
Me^AgPO^ and EtI (Weger, A 221, 90) 

METHYL-DI ETHYL-PHOSPHINE OjH.sP 
i e EtjPMe (111°) Formed by heating tri 
ethyl phosphine methylo chloride EtjPMeCl at 
300° (Collie, C J 53, 719) Combines with 
sulphur and with oxygen Forms red crystals 
with CSg 

Methylo-chloride v Ethylo chloride of 
Di methyl ethyl phosphine 

Ethylo iodide v Tei ethyl phosphine 
METHYL iodide 

Di methyl ethyl phosphine Me2PEt (84°) 
Formed by heating Me^PEtHCl (the product of 
the distillation of its ethylo chloride) with aque- 
ous NaOH (Collie, C J 63, 720) 

Methylo chloride v Ethylo chloride of 
Tei methyl phosphine 

Ethylo chloride Me^PEtjCl Formed 
from MejPEtjI, the product of the union of 
EtjPMe and Mel Split up by heat into ethylene 
and MejPEtHCl (Collie) 

METHYL - TBI - ETHYL - PHOSPHONIDM 
CHLOBIDE V Methylo iodide of Tbi-bthyd- 

PHOBPHINB 

Di-methyl-di-ethyl-phosphonium cliiloride v* 
Ethylo-chUmde of Di-methyl ethyl phosphme 
Tri-methyl-ethyl-phosphoniam chloride w. 
Ethylo^chlonde of Tbi hethyl-phobphinb 

M£THYL*STHYL PlNACOmS V. Bz-ozy- 
eoTAjm. 


MSTHYL-ETHYL-PIPEBIDINE i) Methyl 

XTBYL PYBIDINB BEXAHYDBIDE 

METHYL-ETHYL-PBOPIONIC ACHD v 

Hexoio acid 

METHYL-ETHYL-PBOPYL ALCOHOL v 

Hexyl alcohol 

METHYL-ETHYL-PBOPYL-AMINE CgHjjN 
le CjHjNMeBt A product of the destructive 
distillation of the methylo hydroxide of ethyl- 
codeme (Von Gerichten a Schr6tter, J5 16,1484) 
Volatile base, smelling like trimethylamine — 
B'jHjPtClg Long orange needles, v sol water, 
el sol alcohol 

METHYL ETHYL-PBOPYL-CABBINOL v 

Tert Hbptyl alcohol 

METHYL-ETHYL-PBOPYLENE v Hexyl- 

ENE 

METHYL-ETHYL.PBOPYL-METHA]^E v 

Heptane 

DI-METHYL-DI-ETHYL-PYBAZINE 

1 e Di ethyl ketine 

(216° cor ) V D 5 63 (calc 6 68) Piepared 
by reduction of the oxim of methyl ethyl diketone 
(methyl nitroso propyl ketone) Me CO C(NOH) Et 
with tin and HCl, or with sodium amalgam 
(Treadwell, B 14, 1461) Colourless oil with 
narcotic smell and alkaline reaction It is a 
weak poison Combines with water forming a 
crystalline hydrate Not affected by Mel, acetic 
anhydride, or HI Bromine added to its solution 
m HO Ac ppts OjgHjgNjBrg as an unstable yellow 
compound Very dilute potassium permanganate 
oxidises it to di methyl pyrazinedi carboxylic acid 

”^C(CO%*) “ 

anhydride (Oeconomides, H 10, 2 ‘524)— B'HCl 
Large colourless crystals — B' H PtClg Soluble 
red prisms — B'AgNO, Crystals, almost insol 
cold water, v e sol dilute HNO3 (Treadwell, B 
14, 2158) 

Hydrate B' XB.(l [43°] Large prisms (by 
sublimation) Gives up its water in dry air, be 
coming liquid 

METHYL ETHYL PYBIDINE CgH„N i e 
N<^§^^^^CEt (a) Collidine Mol w 121 

(179°) S G 2 929 (Kichard, Bl [2] 32, 488) , 
m 929 (Weidel a Pick, M 5, 659) S V 157 9 
(Bamsay) A base found, together with many 
others, among the products of the dry distillation 
of bones (Anderson, P M [4] 9, 145, 214 , A 
94, 360), of bituminous shale (Greville Williams, 
C J 7, 97) and of peat (Church a Owen, P M 

[4] 20, 110) It occurs in coal tar Colourless 
oil, with unpleasant odour Fumes with HCl 

V si sol water, separating again when warmed, 

V sol alcohol, ether, and oils Ppts ferric, alu 
minium, chromium, and mercurous oxides from 
their salts, but not manganese and nickel oxides 
Its salts are deliquescent and gummy KMnOg 
oxidises it to pyridine dicarb^oxylic (lutidimc) 
acid [219°], which is converted by heat into 
pyridine carboxylic acid [302°] — B'jHgPtClg 
Orange yellow flakes 

Ethylo -iodide B'Eil Oil — 
(B'EtCl)2ptCl4 Sparingly soluble crystalline pp 
(Anderson, P M [4] 9, 221) 

‘ a ’-Collidine CgH„N (179°-183°) This 
base, according to Oechsner de Coninck (A Oh 

[5] 27| 468), accompanies (fl) coUidue in the 



METHYL-ETHYL-PYRIDINE 


fnrodaot of the distillation of oinohomne with 
KOH It 18 perhaps identical with (o) ooUidme 

When * o ’ collidine is heated with ethylene 
chlorhydrin and a little water for a few hours at 
100° combination takes place After removing 
uncombined collidine and chlorhydnn by shaking 
with ether, the residue is evaporated in vacuo 
PtCl^ forms with the product an ovange yellow pp 
of {08H„N(C H,OH)Cl[2PtCl< Boiling water re- 
moves HCl, forming oxethylnp collidine chloro 
platimte {C,H,oN(C,H,OH)ClUPtCl2 This forms 
brilliant scales (from alcohol) Oxethyl a colh- 
dme forms a gold sJit, B'AuCl^, crystallising in 
thin golden needles (Wurtz, Pr 33, 450 , C B 
05, 263 , Bl [2] 39, 636) 

Methyl-ethyl pyndme 

W) Collidine (196°) S G 2 966 V D 4 25 
(calc 4 19J Obtained by distilling cinchonine or 
brucine with KOH (Oechsner de Coninck, G R 
91,296, A Ch [5J 27,469, Bl [2] 37, 457, 42, 
100 , P TCI, 132 , cf Greville Williams, 
Tr E 21, Part 2, A Ch [3] 45, 488) Colour 
less, mobile, highly refractive liquid, rapidly 
turning yellow on exposure to air SI sol water, 
sol alcohol and ether When left in contact 
with moist air it takes up water (1 mol ) but 
does not form a well defined hjdcatc Potassium 
permanganate oxidises it to homo nicotinic acid 

CH ^ ^^^CMe, cmchomeromc acid 

formic acid It 

IS veiy poisonous, a sub cutaneous injection of 
1 g paralysing the nerve centres HI reduces 
it to the hydride C^HiaN, and, at 250°, forms a 
brown oil C,,H,oNI, Sodium in alcohol reduces 
It to the hexahydnde C,H, N (175°-180°) 

Salts -B'HCl White deliquescent tables 

- B' H PtCl« S 2 1 at 60° (Richard, Bl [2] 32, 
488) Orange led po^\der, converted by boiling 
vatei into B' PtCl^, a jellow crystalline powder 

— B^H\uCl, — B' HXl dAuCl, — B'oH,HgCl, 
Minute white needles, si sol water, msol alco- 
hol 

Methyl-ethyl pyndme 

Aldehyde collidine (176°) S G | 9389 (D ) 

Occuirence — As acetate in fusel oil (Kramer 
a Pinner, B 3, 77) 

Formation — 1 By heating ethylidene chlor- 
ide with alcoholic or aqueous ammonia for 12 
hours at 160° (Kramer, Z [2] 6,668, B 3, 202, 
Durkopf, B 18, 920) Ethylidene bromide may 
be used instead of the chloride, the temperature 
employed being then 125°-140° (Tavildarofif, A 
176, 12) — 2 By heating an alcoholic solution of 
aldehyde ammonia at 120° (Baeyer a Ador, A 
155, 297) ‘ Para ’ collidine, picolme, and lutidine 
are also formed m this reaction (Vohl, J 1870, 
807) — 8 By distilling aldol ammonia (alde- 
hydine) (Wurtz, Bl [2] 31, 433) —4 By heating 
glycol with ammonium chloride for 8 hours at 
185° , the yield being from 16 to 20 p c of the 
theoretical quantity (Hofmann, B 17, 1905) — 6 
By heating ethylene chlonde with ethylamine at 
190° (Hofmann, B 17, 1907) —6 By heating 
paraldehyde with acetamide and P,Os at lb0° 
(Hesekiel,P 18,3091)— 7 By heating aldehyde- 
ammonia with paraldehyde at 220° (Ladenburg 
a Dtirkopf, A 247, 42) 


Properties — Oil, with aromatic odour, insoh 
water and dilute acids, v sol alcohol and ether. 
Fumes with HCl Oxidised by KMn04 ^ methyl- 

pyndme carboxylic acid 

and isocmchomeronic acid N ^CH 0^0^^^® 

(Durkopf a Schlaugk, B 21, 294 , cf Wischne- 
gradsky, B 12, 1506) Bromine forms an oily 
compound Fuming HIAq and amorphous 
phosphorus at 140° yield brownish blue prisms 
of C8H,4Nl3 or CgHjjNIg (Ladenburg, B 14, 232) 
S<viium, acting on its alcohohe solution, forms a 
hexahydnde Heated for some days at 100° with 
glycolic chlorhydrin and a httle water it forms 
oxethyl aldehydine, of which the platmo- 
chloride, (C,H„N(C H40H)Cl),PtCl4, forma 
orange crystals (from dilute alcohol) It may be 
decomposed by J^S , the hydrochloride produced 
would not crystallise, but it is converted by Ag,0 
into a caustic base (Wurtz, Pr 33, 448) 

Salts — B'2H2PtCl, [180°] Very unstable 
trimetnc crystals — B'HAuCL [72°] Yellow 
needles, v sol water (HesAiel, cf Herzig, M 2, 
404) -B'C8H2(N02),0H [167°] Greenish- 

yellow four sided tables 

Ethylo iodide BEtl Trimetnc tables, 
V sol water and alcohol Yields (B'EtCl)^tOl4 
crystallising in needles or prisms 

Methyl ethyl pyndme 

(161°) S G - 9361 Formed by heating (a)- 
methyl pyndme (a picolme) with EtI at 280°- 
300° (Ladenburg a Schultz, A 247, 46 , jB 20, 
2720) Liquid, almost msol water, but takes 
up water from the air Very volatile with steam. 
Oxidised by KMn04 pyndme dicarboxyhc 

acid CH^*^** t226°] Sodium re- 

duces it, m alcoholic solution, to a hexahydnde 
Salts— B'2HJ>tCl4 [174°] Tnclmic tables, 
si sol cold, V sol hot, water, msol alcohol — 
B'HAuCl4 [110°] Yellow needles, si soL 
water, v sol ether alcohol 

Methyl ethyl pyndme 

(173°) SG 9353, 9218 Formed by 

heating (a) methyl pyndme with EtI at 280°- 
300°, and separated from the preceding by frac- 
tional distillation (Schultz, B 20, 2720 , Laden- 
burg, A 247, 4b) Colourless hygroscopic liquid, 
with unpleasant odour, si sol water Oxi^sed 
by KMnO, to pyndme dicarboxyhc acid 

Sodium, added to 

its alcoholic solution, reduces it to the corre- 
sponding hexahydnde 

Salts — B'oHjPtClfl [190°] Reddish yellow 
plates, si sol cold, v sol hot, water, msol alco- 
hol — B'HAuCl4 [90°] Yellow needles, si soL 
cold, m^^l hot, water, v e sol alcohol — 
The plioephomolybdate and bismuth- 
lodide are amorphous, the cadmium iodide 
and periodide are oily 

ParM0llxdmeC8H„N (220°-230°) Formed, 
together with the oollidme boiling at 176°, by 
heating aldehyde ammonia (Baeyer a Ador, A 
165 , 807) Liquid, with pungent aromatic odour. 
Its salts crystallise With difficulty Its ethylo- 
lodide 18 syrupy The platinochlonde is amor- 
phouB 

y2 
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Isomende of collidine — Obtained by the 
putrefaction at 40^ of pancreas (200 g ) mixed 
with gelatin (600 g ) and water (10,000 g ) After 
5 days the liquid is distilled, first with H2SO4 
and afterwards with baryta The alkahne dis- 
tillate IS neutrahsed by HCl, evaporated to dry- 
ness, and extracted with alcohol The hydro- 
chloride of the base crystalhses from alcohol m 
tnmetric needles The free base is got by addmg 
KaOH to the hydrochloride and shakmg with 
ether (Nencki, J pr [2] 26, 49) — (B',H01)2PtCl4 
Flat needles Gives off an odour of xylene when 
distilled The base is not identical with oo^li- 
dme (from NHj and ethylidene chloride), for it 
differs in odour, in the crystalline form of the 
platino chloride, and m being more soluble m 
water 

Isomende of collidine CgH,,N (202°) SG 
® 987) Occurs in the flesh of putrid cuttle fish 
(Oechsner de Coninck, C B 106, 868, 1604) 
Mobile liquid, v sol water, alcohol, and ether 
Absorbs moisture from the air, becoming brown 
— B'HCl Deliquescent radiating masses — 

B'jByPtCl* Deep yfeUow crystals, almost insol 
cold water Decomposed by hot water, with for 
notation of B'2PtCl4, a pale brown powder — 
B'2^B[2HgCl4 Small white needles — B'2H^Hg3Cl8 { 
liOng yellowish needles 

Methylo iodide "B'M.el Slender needles 
Ifomende of ooUidine v Tni methyl ptb- i 
SDIHB I 

Di-methyl-ethyl pyndine O^HigN Parvol- 
♦nc (199° cor) (D a G) SG J 9419, 
y 9289 (D a S ) 

Formation — 1 By heating propionic alde- 
hyde ammonia (Waage, M 4, 718) —2 By heat 
mg methyl-ethyl acrolein ammonia (Hoppe, M 
9, 643) — 3 By heating propionic aldehyde with 
acetamide and PjOj (Hesekiel, B 18, 3097) — 
4 By heating propionic aldehyde ammonia with 
paraldehyde m sealed tubes for 10 hours at 210° 
(Durkopf a Sohlaugk, B 21, 832} — 5 By heat 
mg propionic aldehyde ammonia (4 g ) with pro 
piomc aldehyde (66 g) for 6 hours at 210° 
(Durkopf a Gottsch, B 23, 685) 

Properties — Colourless oil, not turned brown 
by light and air, with faint and not unpleasant 
smell M sol cold water, si sol hot water, v 
sol alcohol and ether KMn04 oxidises it 
to methyl pyndine dicarboxyho acid [225°] and 
pyndine tricarboxylic acid [318°] 

Salts— B'aHjPtCls [189°] Large mono- 
olmic crystals, si sol cold water — B'HAuCl4 
[82°] Ghttenng lemon yellow spangles, si sol 
cold water Not hygroscopic — B'HHgjGl, 
[119°] Long pointed needles, almost insol 
cold water — B'C4H2(N02),OH [162°] Yellow 
plates. 

Di-methyl ethyl pyridine C,H„N (217°) 

Formed, together with the precedmg, by heatmg 
propiomo aldehyde ammonia with propionic 
aldehyde at 200° (Durkopf a Gdttsch, B 23, 
692) Colourless liquid, not affected by air and 
light. Has a faint odour of nicotine Y sol 
alcohol and ether, si sol water Yiblds a di- 
methyl pyndme carboxyhc acid on oxidation 
Balts — B'^HjPtClfl [above270°] Yellowish- 
xed needles, si sol water — B^HAuOl4 [140°] 
Blender lemon-yellow needles, si i^. water 
eontammg HCl.— B'HHgOl,. [169°]. Long 


glittering spangles or well formed monoolinio 
crystals, si sol cold water 
Di methyl-ethyl pyndme Gg 

SG 916 S 

1 3 at 0° Obtained by the action of propionic 
aldehyde and ammonia on acetoacetic ether 
(Jaeckle, A 246, 46) Formed also by heating 
to redness a mixture of potassium di methyl 
ethyl pyndine dicarboxylate (1 mol ) with lime 
(2 mols ) (Engelmann, A 231,44) Liquid, more 
soluble in cold than in hot water Its solution 
has a very bitter taste '^Mn04 oxidises it to 
methyl ethyl pyndme carboxyhc acid and 
uvitonio acid 

Salts — B'gHgPtClB [211°] Crystalline 

pp , V sol, hot water and alcohol — B'2H2Cr207 
Crystalline pp — Picrate [120°] Needles 

METHYL-ETHYL PYEIDINE DIHYDRIDE 
CgH,sN (8) Di-hydro collidine (200°-205°) 
Formed by heatmg (j8) colhdine with HIAq and 
red phosphorus at 140° (Oechsner de Comnek, 
Bl [2] 42, 116) 

Methyl ethyl pyndme hexahydnde CgHj^N 
(c 177°) Formed by addmg sodium to an al 
cohohe solution of (3) collidme (Oechsnei do 
Coninck, Bl [2] 42, 116) 

Methyl ethyl pyndine hexahydnde CgHj^N 

*e Copellidine (164°) 

S G ° 8653 , 8646 Formed from the col 

lidme derived from aldehyde, by reduction m 
alcoholic solution with sodium (Durkopf, B 18, 
920 , Ladenburg, A 247, 90) Colourless alka 
hne liquid, si sol water Its physiological 
action resembles that of conimo, but is weaker 
Salts — B'HCl [171°] Colourless needles, 

V sol water — B'HBr [165°] Tufts of needles 
— B'HAuCl^ [104°] Dimetnc prisms, V sol hot 
water — B'jjHsPtClg [147°] Long yellow needles, 

V e sol water 

Acetyl derivative CgHiaNAc (264°) 

S G £ 9787 , V 966 

Methyl ethyl pjrndme hexahydnde 

(147°-161°) SG * 

8550 , — 8410 Formed by reducing the cor 
responding methyl-^thyl pyndme in alcoholic 
solution with sodium, the pioduct being purified 
by means of its oily mtrosamme (Schultz, B 20, 
2723 , Ladenburg, A 247, 95) Colourless alka 
line liquid, smeUing strongly like ammonia and 
hke piperidine, si sol water 

Salts — B'HCl Needles, V e sol water and 
alcohol — B'HBr Needles 

Methyl ethyl pyndme hexahydride 

Oopellxckne (166°- 

160°) SG 2 8616, 24 8389 Obtained by 
reduemg the correspondmg methyl ethyl pyri- 
dine in alcoholic solution with sodium, the 
product being purified by means of the nitros 
amine (Ladenburg a Schultz, B 20, 2723 , A 
247, 96) Colourless, strongly alkaline liquid 
— B'HCl [c 213°] White needles, v e sol 
water and alcohol 

jz-Methyl ethyl-pyridine hexahydnde 

8495 Formedhy the action of Mel on the 
oonreq^onding ethyl-pyndme hexahydnde dis« 
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sis 


■oWed in MeOH, the prodnct being distilled 
With strong aqueous NaOH (Ladenburg, 
A 247, 71) Liquid, smelling like v methyl- 
pyridine hexahydride , si sol water Its 
hydrochloride crystallises in small needles 
Di-methyl-ethyl pyndine hexahydride 
0^„N Parpevohne (177°) SG ^ 8628, 
y 8642 , 8474 Formed at the same time 
as di methyl ethyl pyridine (199°), when pro 
pionic aldehyde ammonia and propionic aide 
hyde are heated together at 200° Formed also 
by reducing the ^me di methyl ethyl pyridine 
by adding sodium to its alcoholic solution 
(Durkopf a Gottsch, B 23, 690) Very mobile 
colourless liquid, with penetrating odour like I 
rotten hay, v sol ether and alcohol, si sol | 
water Strongly alkaline in reaction — | 
B'ja.Cdl, [120°-130°] White sparingly 
soluble needles (from hot water) — The hydro 
chloride and hydroiodide are hygroscopic 
Chlorides of gold and of platinum give no pp in 
dilute solution, and oily pps in concentrated 
solutions Picric acid acts in like manner 


Di methyl ethyl pyndine dicarboxylio acid 
N<CMeC(CO,H|^CEt Parvol 

%ne dtcarboxylic acid [290°] Obtained by 
saponifying its ether with alcoholic potash 
(Engelmann, A 231, 40) Thick prisms, m sol 
cold water and alcohol , decomposed on fusion 
On distillation with lime it yields di methyl- 
ethyl pyndine — BaA' 3aq Plates, v e sol 
water — (HjA'^HCl aq Pnsms 

Ethyl ether EtoA" (306°-308°) Formed 
by |)assmg nitrous acid gas into an alcohohe 
solution of the dihydride Thick liquid — 
(Et 2 A") 2 H 2 PtClfl [139°] Long prisms (from 
alcohol) 

DI-METHYL-ETHYL PYBIDINE DIHY- 
DRIDE DICARBOXYLIO ETHER Cj.HjjNO, i e 

C(CO Sydropanohne 

dicarhoxylic ether [110°] Formed by boiling 
acetoacetic ether (45 g ) with propionic aldehyde 
(10 g ) and alcohohe ammonia (Engelmann, A 
231, 38) Pnsms (from alcohol) , v e sol hot 


Di methyl ethyl pyndine hexahydnde 

t c v Methyl- 

copelhdine (165'') Vd (H = 1) 139 5 (oba ) 
SG £ 8519, V Formed from methyl- 

ethyl pyndine hexahydnde (164°) and Mel in 
the cold (Ladenburg a Durkopf, B 18, 925 , A 
247, 90) Strongly alkaline colourless oil, si 
sol water — B'HJBr [lol°] White needles — 
Picrate [162°] Yellow needles 

Methiflo iodide B'Mel [268°] Long 
white needles, m sol water, v sol alcohol, ppd 
by ether from alcoholic solution ‘With moist 
AgaO it yields a methylo hydroxide which is 
split up on distillation into water and tri methyl 
ethyl pyndine 

Methylo chloride Formed from 

the iodide by shaking with AgCl — (B'MeCl) 2 PtCl 4 
Yellow octahedra — (B'MeO^jHgClj [108°] 
Long white needles 

Di methyl ethyl pyridine hexahydride 

0,H„N t e ®®->CHEt Parpetol- 

me Ethyl lupetidine (167°) at 725 mm 
Formed by i educing di methyl ethyl pyndine 
(187°) in alcoholic solution with sodium (Jaeckle, 
A 246, 45) Liquid Gi\es, in a dilute alco 
holic solution, dark bro^vu pps with silvei or 
mercurous nitrate — B'jH^PtClj Orange prisms 
— B'^HjCrjOy Long prisms 

Tn methyl ethyl pyndine hexahydride 
Cj„H jN t c C„H, MeNMe Di methyl collidine 
hexahydnde Di methyl cojpellidme (172°) 
S G “i" 7816 Formed by distillation of the 
methylo hydroxide of v methyl copellidine (di 
methyl ethyl pyridme hexahydride) (106°) 
(Diirkopf, B 18, 927, Ladenburg, A 247, 
94) Colourless alkaline liquid, si sol water. 
Smells like tnmethylamine — B'HAuCl 4 Yellow 
needles or glistening plates — B'jHjPtClj [93°] 
Silky yellow needles 

METHYL ETHYL PYRIDINE CARBOXYLIC 
ACID 0^„NOa % e 

Formed by oxidismg the corresponding di- 
methyl-ethyl-pyndine with KMn 04 (Altar, A 
328, 189) T-(HA') 2 HaPtCl 4 [196°]. Red prisms 


alcohol, ether, chloroform, and benzene 

METHYL ETHYL PYRIMIDINE C i e. 

CEt<^^ Fonned by redu- 

cing oxy methyl ethyl pyrimidine with zinc dust 
(Pinner, h 22, 1019) Prisms 

{By 2 3) METHYL ETHYL QUINOLINE 

/CH CMe 

CjjH.sN t e C.hZ I [56°] (268° at 710 

\ NCEt 

mm ) Formed by the action of propionic alde- 
hyde and HCl upon aniline (Dabner a Miller, 
B 17, 1714) Large monoclmic prisms V sol 
alcohol, ether, and benzene, si sol water On 
oxidation with CrO, and HjSO^ it yields {Py 2)- 
methvl quinoline {Py 3) carboxylic acid 

Salts —B' 2 H Cl J^tCl^ tme yellow needles. 
— P 1 c r a t e B'C^H. (N O ) ,OH yellow crystals — 
B' 2 H 2 Cr 20 , small yellowish brown prisms 
MethylO‘iodide B'Mel [196°], yellow 
needles, insol ether 

{B 2) Methyl {Py 3) ethyl-qumolme 
.CH CH 

C.Hj(OH.)^ I Ethyl toluquinolim, 

\ NC(C,HJ 

[60°] (270° at 718 mm ) Formed by heatmg 

its {Py 2) carboxyho acid (Harz, B 18, 3395) 
White needles V sol ether or petroleum- 
ether Yields on oxidation ethyl quinohne 
oarboxyhc acid (Darnel, B 23, 2267) 

baits — B'HCl* small white concentnc 
crystals — B'HNOa*' fine white needles — 
B colourless crystals — B'^HjClaPtCli : 

fine orange needles, sol hot water, sparmgly 
incold — B'C,H2(N0J,0H [244°], verysparmgly 
soluble yellow microscopic crystals 

IB 4-Pv 2) Di methyl-(Py 3)-ethyl qninol- 
.OH C(CH3) 

me C«H,(CH8)< | [44°] (280° at 

717 iniD|) Formed by the action of propiomo 
^dehyde and HCl upon o toluidme (Harz, B 18, 
3400) Large colourless monoclmic crystals 
It is reduced by tin and HCl to a tetra hydride, 
which is a yellowish oil of boihng point 275° at 
724 nun Yields methyl ethyl-qumolme {B 4)- 
carboxyho acid on oxidation 

Salts — B^HOl’* easily soluble fine colour*- 
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lets needles — B'HI" * very long colourless 
needles, v soL hot water, very sparingly in cold 
— B'^HjOl^PtOl^ largeplates — B'0«H,(N0j),0H; 
[187°] , nearly insoluble yellow needles 

Methylo-wdtde B'Mel 2aq white needles 
Ghves (B'Me01)j^tGl4 small ghstenmg orange 
red needles 

(JB lorS Py 2) Di-methyl (Py 3) ethyl- 
yCH C(0H3) 

quinoline O^Hj^CHsK ) [41°] (288°- 

\ NC(C,H3) 

292° at 720 mm ) Formed by the action of pio 
pionio aldehyde and HCl upon m toluidme 
(Harz, B 18, 8397) Colourless trimetric hexa 
gonal plates It is reduced by tin and HCl to a 
tetrahydride, which is a colourless oil of boiling 
point 282°-285° at 720 mm 

Salts — B'HCl*' easily soluble colourless 
pnsms — ^B'HI* long colourless needles, soluble 
in hot water, very sparingly soluble in cold — 
B'2H2Ca2PtCl4 2aq orange plates or fine needles, 
si sol cold water — B'C„H2(N02)30H [220°], 

yellow needles, sol hot alcohol, nearly insol 
water 

Methylo todtde B'Melaq yellow needles, 
V sol hot water , gives (B'MeCl)2PtCl4 small 
ghstenmg orange red crystals 

(B 2 Py 2) Di methyl {Py 3) ethyl qumol* 
.CH C(CH3) 

ine 04H,(CH3)< I [54°] (288° at 

\ n6(C2H3) 

720 mm ) Prepared by adding propionic aide 
hyde (60 g ) to a cooled mixture of p toluidme 
(60 g ) and strong HCl (90 g ), finally heating for 
a short time on the water bath White trime 
trio crystals Sparingly volatile with steam V 
sol alcohol, ether, and benzene, msol water 
It IS reduced by tin and HCl to a tetra hydride 
(286°) It combines with bromine, forming a 
dibromide, which crystallises m yellow needles 
[91 °] By CrO, and dilute H2SO4 it is oxidised 
to {B 2) methyl {Py 3) ethyl quinoline {Py 2) 
carboxylic acid 

Salts — B'HCl syrup, which slowly crys- 
tallises — B'HBr easily soluble white silky 

needles — B'HI long colourless needles, v 

sol hot water, spaimgly m cold B'2H2Cr207 
sparingly soluble red needles — B'jH^Cl PtCl4 2aq 
orange-red needles [208°] (Jungmann, B 23, 
2273)— B'03H2(N02),0H [177°], small yellow 
needles 

Methylo B'Mel aq [218°] , mono- 

chnic yellow crystals 

Methylo chloride B'MeCl, colourless 
soluble needles — (B'MeCl)-,PtCl4 

Eth/ylo iodide B'Etl 4aq [114°] , small 
yellow crystals — (B'EtCl)2PtCl4aq glistening 
crystals (Harz, B 18, 3384) 

References — Amido , Di bromo , Nitro , and 

OZY-METHYL ETHYL QUINOLINES 

(B 2,4 Py 2) -tin methyl {Py 3) ethyl- 
quinoUne [62“] (291°) 

Formed from (1,3,4) xyhdme, propiomc aldehyde 
and HCl (Waldbott, B 23, 2270) Tnchnic tables 
(from alcohol) , gives on oxidation (B 2, 3) 

ai- methyl -(P^ 3) -ethyl qumolme (B 4) carb- 
oxyho acid [183°] — B'^PtCl. — B'HCl 3aq — 
BH3SO4 Monochnic crystals — B'HjCrjO^— 
B'ENOg Monoclmw crystals (from alcohol- 


ether) ■— B'C3H2(N02),0H [183°], YeUovr 

needles 

Methylo-iodideBMol Needles 

(P^ 2,4) Methyl ethyl-quinoline dihydride 

CH® Formed by heating 

methyl ethyl-mdole with MeOH and Mel for 16 
hours at 120° (Fischer a Steche, A 242, 363) 
Oil, forming very soluble salts 

Py (2,3) Methyl ethyl quinoline tetrahydride 
/CHa CHMe 

C.jH^N 1 6 C3H4< I . (262° at 720 

\NH CHEt 

mm ) Formed by reduction of {Py 2 3) methyl 
ethyl qumolme with tin and HCl (Doebner a 
Miller, B 17, 1716) Colourless liquid FejCl, 
gives a red colouration — B'HCl sparingly soluble 
colourless concentric needles 

(Py 3,4) - Methyl - ethyl - qumolme tetra- 
/CH, CH. 

hydride C,oH, NEt le GJl/ | 

\NEt CHMe 

(256°) Obtained by reducing {Py 3) methyl 
qumolme ethylo iodide with tin and hydrochloric 
acid (Moller, A 242, 321) Colourless liquid — 
B'aH^PtClg Red granular crystals, decomposed 
by boihng water 

Methylo iodide B'Mel [187°] Not 
acted on by KOHAq 

{Py 2,3,4) Di- methyl- ethyl -qumolme di- 

CH — CMe 

hydride CjaH^N i e CgH^ | 

\NEt — CHMe 

(266° 1 V ) Formed by heating methyl ketole 
(methyl indole) with ethyl alcohol and ethyl 
iodide for 15 hours at 100° (E Fischer a Steche, 
A 242, 360 , B 20, 2200) Oil The salts are 
v sol water 

Methylo iodide B'Mel [189°] Colour 
less crystals , sol water and alcohol 

Bi - methyl - ethyl - qumohne dihydnde 
C,3H„N (255° 1 V ) at 750 mm Formed by 
heating methyl ethyl ketole (methyl ethyl 
indole) (1 pt ) with Mel (2 pts ) and MeOH(l pt ) 
at 120° (F a S ) 

(B 4, Py 2) Di-inethyl-(P7/ 3)-ethyl-qumol 
/CHj CHMe 

ine tetrahydride C6H3Me<f | (275°) 

^NH CHEt 

at 724 mm Obtained by reducing the corre 
spending di methyl ethyl qumolme with tin and 
HCl (Harz, B 18, 3400) Yellowish oil , sparingly 
volatile with steam 

(B 3? Py 2) Di-methyl-(P2/ 3)-ethyl-qumol 
.CH, CHMe 


me tetrahydride CeHgMeC 1 lU f 
\NH CHEt 

at 720 mm Obtained by reducing the corre 
spending di methyl ethyl qumolme with tin and 
HCl (Harz) Oil 

(B 2,Py 2) Di-methyl-(P2/ 8)-ethyl quinoline 
.CH2CH(CH,) 


(c 284°) 


tetrahydride C4Ha(OH3)< I (286° 

\nH CH(CaHg) 

at 720 mm ) Formed by reduction of di methyl 
ethyl qumohne with tin and HCl (Harz, B 18, 
3387) Colourless refractive fiuid 

Salts — ^B'HCl colourless needles , si sol 
cold water — B'2H2ClaPtCl4 2aq brown plates 
Nitrosamine C,,H,8N(NO) crystalhne 
sohd , sparmgly volatile with steam 
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{B 2-Py 2 4)-Tri-iiiethyl-(P2^ 8) -ethyl-quin* i 
.CH, — CH(CH,) 

©line tetrahydnde CaH,(OH,)^ j 

\N(CH,) CH(C2H5) 
(276°-280° at 720 mm) Oil Formed by 
heating (B 2 Py 2) methyl - {Py 3) - ethyl - 
quinoline tetrahydnde with methyl iodide — 
B' 2 H 2 Cl 2 PtCl 4 2aq needles (Harz, B 18, 3388) 

{B 2,4 , Py 2) Tn methyl {Py 3) ethyl- 
qumolme tetrahydnde C, 4 H 2 iN (288°) Formed 
by reducing the corresponding tn methyl ethyl- 
qumoline (WaldboE, B 23, 2272) Oil — 
B'C,H2(N02),0H [14b°] 

{B 2) -METHYL- (P|/ 3) - ETHYL - QTJINOL - 
INE CAEBOXYLIC ACID 
/CH CICO^H) 

CeH 3 (CH,)< I [143°] Formed by 

\N C(C,H,) 

oxidation of (B 2 Py 2) di methyl (Py 3) ethyl 
quinoline with CrOj, and dilute H^S04 (Harz, B 
18, 3392 , Daniel, B 23, 2266) Tnclinic needles, 
prisms, or plates (containing aq) Sol water 
and alcohol Yields on distillation methyl 
ethyl quinoline [60°] 

Salts — A'NaSaq easily soluble glistening 
crystals — A'Ag granular powder — A'jBa^aq 
soluble needles — A'jCu microcrystalhne bluepp 
Ethyl ether EtA'araq [170°-190°] De 
composed on fusion (Harz, B 18, 3394) 

Methyl ethyl qamoline (B 4) carbozyhc 
/CH CMe 

acid CO^H C,H3< | [216°] Foimedby 

\ NCEt 

oxidation of (B 4, Py 2) Di methyl (Py 3) 
ethvl quinoline (Miller a Daniel, B 23, 2266) 
Insol w ater si sol cold alcohol Gives on dis 
tillation methyl ethyl quinoline [56°] — BaA'^’aq 
{B 2 , Py 2) Dj methyl (Py 3) ethyl quin 
oline {B 4) carboxylic acid C^HijNC, le 
CMe CH CCHCMe 

CH C(COjH) C N CEt ^ Formed by 

oxidising (B 2,4 , Py 2) tn methyl (Py 3) ethyl- 
qumolme by CrO, and H &O4 (Jungmann, B 23, 
2273) Needles (fiom alcohol), v e sol alcohol 
and water, si sol benzene On dry distillation 


which IS formed, together with the di ethyl ether 
of orcin, by treatmg orcin with Etl and KOH 
(Herzig a Zeisel, M 11, 3181 Needles, msol 
water, v sol ether Neutralises only 1 mpl 
NaOH 

Acetyl derivative OgMeEt8(OAo)(OH) 
[c 73°] Monoclinic needles 

METHYL TRI-ETHYL SILICATE 
le MeEt,Si04 (166°) 8 G a 989 Formed 

from MeO S1CI3 by the action of EtOH (Fnedel 
a Crafts, A Ch [4] 9, 32) 

, Di methyl di ethyl silicate Me 2 Et 2 Si 04 
(143°-146°) V D 6 18 (calc 6 23) S G 2 1 004 
' Formed from MeOH and Et4Si04 Formed also 
I by the action of EtOH on (MeO)2SiCl2 Liquid 
I Tn methyl ethyl silicate Me8EtSi04 (134°) 
8 G 2 1 023 Formed from (MeO),SiCl and 
EtOH 

METHYL ETHYL STIB0NIX7M SALTS v An 

TIMONl, vol 1 p 294 

METHYL ETHYL SUCCINIC ACID 

C,H,P4 1 e CO;a CHEt CHMe CO^H [168 5°] 
Formed by the action of H2SO4 on pentane 
tricarboxylic ether (Bischoff a Walden, B 22, 
1817) It is accompanied by the isomeric 
‘ meso ’ acid [88°] (Bischoff a Mintz, B 23, 647) 
The same acid [160°] appears to be formed 
in small quantities in the saponification of 
CH3 CO CMe(C02Et) CHEt CO^Et with HC) 
(Young, C J 43, 180) White crystals 

Di methyl ethyl succmic acid C 3 H ,404 i e 
COjH CHEt CMej COoH Formed by the action 
of H2SO4 on the product of the action of a bromo 
isobutync ether on sodium ethyl malonio ether 
(Bischoff a Mintz, B 23, 661) It occurs in two 
varieties, one melting at 63° the other at 105° 

DI METHYL DI ETHYL -SULFHAMIDE 

I C.H,.N SO,ie (229°) Formed 

by the action of di ethyl amine on di methyl 
amido sulphonic chloride, or of di methyl amine 
on di ethyl amido sulphonic chloride (Behrend, 
' B 15, 1610 , A 222, 126, 136) Volatile with 
steam Heavy oil Insol water, sol alcohol, 
ether, and benzene 


it gives CO^ and (B 2 , Py 2) di methyl (Py 3) j METHYL ETHYL SULPHIDE CjHgS i e 
ethyl quinoline (254°) I Me 8 Et (67° 1 V ) S G 887 V D 2 61 

(B 2) METHYL-fPy 3)-£THYL-QUIN0LINE (calc 2 63) Formed by distilling an alcoholic 
CARBOXYLIC ALDEHYDE C.jH.jIsO le solution of NaSEt with Mel (Kruger, J pr [2] 

.CH C CHO 14, 193 , Claesson, J pr [2] 16, 174 , B 20, 

CgHaMi^ 1 [67°] (above 300°) 3413) Occurs also among the products obtained 

^N CEt by heating di thio phosphonc ether EtjPO^Sj 

Formed, in small quantity, in the preparation of with MeOH at 150° (Canus, A 119, 313 , 120, 
the preceding acid (Harz, B 18, 3397) Large 61) Liquid, with unpleasant odour Yields 
trimetric pi isms (from ether), not very volatile ethane sulphonic acid on oxidation with HNO, 
with steam Reduces ammoniacalAgNOj AggO — EtSMeHgCla lammaa (0) — (EtSMe)2HgI^ 
oxidises it to the corresponding acid (Daniel, B Yellow crystalline powder 

23,2267) Methylo iodide EtSMegl v Dl methyl- 

(B 2 Py 2) DI METHYL (Py S) ETHYL sulphide ethylo-iodide 
QUINOLINE SULPHONIC ACID C„H, 4 N(S 03 H) Ethylo iodide Et^SMel v Methylo com- 
[above 290°] Formed by heating di methyl 1 pounds of Di ethyi sulphide, vol 11 p 616 
ethyl quinoline with fuming sulphuric acid (20 , METHYL - ETHYL SULPHONAMIDE ti. 
p 0 SO,) (Harz, B 18, 3389) White silky j Methyl ethyl-s ulpha midl 
loales or thick tnmetnc crystals Easily soluble 1 METHYL ETHYL SULPHONE CjHsSOj 1 e 
m hot water, sparingly m cold , msol strong MeEiteOj [36°] Formed by oxidising MeSEt 
alcohol with KMn04 (Beckmann, J pr [2] 17, 455) 

Salts —A'jBaaq easily soluble white Formed also by heating 0^3 SO* CHj COjH to 

needle s — A ^4HaPb 6aq easily soluble needles 190° (Otto, B 21, 993) White needles (from 
METHYL-TRI ETHYL-RESORCIN ether) V sol water, alcohol, benzene, ohloro- 

^Me£t,(OH),. [144°] Obtained by heating with form, and strong aoids 81 sol 08, and ether 
HOI its mono-ethyl derivative 0,MeEt,(0H)(0£t) Hot affected by rednomg agents 
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METHYL ETHYL SULPHONE CAEBOXY- 
LICACIDOASO^te EtSOaCH^CO^ Ethyl- 
sulphono acetic acid Obtained by saponifying 
its ether with cold cono KOHAq Formed also 
by oxidismg the barium salt of the ethyl deriva- 
tive of thioglycoUio acid with EMn04 (Glaesson. 
Bl [2] 23, 447) Thick colourless syrup At 
190° it splits up into OOj{ and methyl ethyl 
Bulphone [86°J Bromine added to its aqueous 
solution gives a di bromo methyl ethyl sulphone 
Zino and HCl reduce it to ethyl mercaptan 

Salts — NaA' Pearly plates, v si sol Ijot 
alcohol, v sol water — KA' Small tables (from 
alcohol) — ^BaA'g Nodules — OuA', 2aq Broad 
tables 

Ethyl ether EtA' Formed by the action 
of chloro acetic ether on sodium ethane sulphin 
ate (Claesson, J pr [2] 15, 223 , Otto, B 21, 
993) Oil 

METHYL ETHYL-THIAZOLE 
<CHOMeM (lei” oor) Formed by the 
action of thiopropionamide on chloro acetone in 
alcohoho solution (Hubacher, A 259, 230) 
Liquid, smelling like pyridine, miscible with 
alcohol, msol hot water, si sol cold water — 
B'jByPtOl, [177°] 

METHYL ETHYL DITHIOCAKBONATE v 

Ethyl thiooarbonates, vol ii p 621 

METHYL ETHYL THIO UEEA C4H,oN2S »e 
NHMe OS NBLEt [54°] Formed by addition 
of methylamme to ethyl thio carbimide (Hof- 
mann, B 1, 27 , Z 1868, 666) Fine crystals, 
sol water, alcohol, and HOlAq 

Methyl di ethyl-thio-»|^ urea CaH,4N2S % e 
NHEt C(SMe) NEt Formed from di ethyl thio- 
urea and Mel (Noah, B 23, 2196) Oil With 
alcoholic NHg at 100° it yields di ethyl guanidine 
and MeSH — B'HI — B'C,Ha(N02)30H [116°] 
— B'jHjPtClg lammes 

METHYL-ETHYL TOLUQUINOLINE v Di 

MBTHYL-ETHYL-QUINOLINE 

METHYL ETHYL UREA C4H,oN20 %e 
NHMe CO NHEt [53°] (267°) (Wurtz, Rep 

ch/im pure, 4, 199) [92°-112°] (Schreiner) 

Formed from methylamme and cyanic ether 
(Wurtz) When methylamme acts on ethyl- 
carbamio ether there is formed a methyl ethyl- 
urea which melts at 106'^ and solidifies again at 
101° When, on the other hand, ethylamine 
acts on methyl carbamic ether the methyl ethyl- 
urea which IS produced melts at 76° and solidi- 
fies again at 72° (Schreiner, J pr [2] 22, 360). 
After frequent meltings and solidify mgs, both 
these forms begm to melt at 92° and end at 
112 ° 

METHYL-EU6ET1C ACID v Methyl derwa- 
tive of Edgetic acid 

METHYL-ISO-FERULIC ACID a; Iso Febulio 
ACID and the dimeth/yl derivative of Cateeio 
ACID, vol 1 p 659 

METHYL -FLAVOLINIUM HYDRATE v 

methylo hydrate of {Py 3 1) Phenyl methyl- 
quinoline iflavoline) 

METHYL-FLUORESCEiNu so-called ^}omo- 
fluorescein,* Vol ii p 668 

METHYL FLUORIDE OHJP VD 122 
(calc 1 19) SI 66 at 16° (D a P ) Formed, 
together with Me^O, by the action of KF on 
KMeS04 (Dumas a P61igot, A 16, 69) Formed 
also, m small quantity, together with NMe„ by 


heating NMe4F at 180° in vacuo (Lawson a 
GoUie, O J 63, 628 , 65, 110) Prepared by the 
action of Mel upon silver fiuoride (Moissau a 
Meslans, C R 107, 1166) Gas, si sol water, 
V sol alcohol and Mel Liquefied by a pressure 
of 30 atmospheres It burns with a blue fiame, 
yielding HF Saponified with difficulty by heat- 
mg in sealed tubes with water or dilute aqueous 
KOH at 120° In the presence of a little water 
it forms a crystallme hydrate, decomposing at 
18 8° (ViUard, C R 111, 184) Ghlorine, acting 
upon it in sunbght, forms CHoClF, a gas which 
IS decomposed by water, and is hardly inttam- 
mable 

METHYL FORMAMIDE v Forniamide m 
the article on Fobmic acid 

Di methyl formamidine GgHgN^ i e 
NMog GH NH Forrn-irnid di methyl amide 
Formed by the action of an alcoholic solution of 
di methyl amme on the hydrochloride of form- 
imido ether (Pinner, B 16, 1660) — B'HCl 
thick prisms, [169°], v sol water and alcohol 
s Di methyl-formamidine NHMe CH NMe 
Form methyl imid methyl amide hoimed by 
the action of an alcoholic solution of methyl 
amme on the hydrochloride of foimimido ether 
NH CH OEt — B'HoCl PtCl4 shoit red pribins, 
[172°] (Pinner, B 16, 358, 1648) 

METHYL FORMANILIDE v Foiniic acid 
DI METHYL-FUMARIC ACID v Di MBIUYL 

MALEIC ACID 

METHYL-FURFURALDEHYDE C,H,0, te 
C4H2MeO CHO Methyl furfural (187° i V ) 
S 3 3 Appears to accompany fuifuraldehyde 
in the product of the dry distillation of uood 
(Hill, B 22, 607) Formed also by distilling 
isodulcite with dilute H.^S04 (Maquenne, C R 
109, 604) According to Bieler a Toilens {A 
258, 110 , B 22, 3062) fucusol or fucus aldehyde 
(q V ) is a mixture of furfuraldehvde and methyl 
furfuraldehyde Combines with NaHSOg Aque 
ous ammonia converts it into crystalline methyl 
furfuramide N2(CgHj,0)3 [87°] Yields, on oxida 
tion, methyl pyromucic acid CgH^Og [109°] Rl 
duces AgoO Gives Schiff’s reaction with losani 
line and SO* Its phenyl hydrazide is liquid 
With resorcin and HCl it yields an orange 
yellow condensation product Pyrogallol and 
HCl form a crimson compound Paper moist 
ened with anilme acetate is coloured yellow, and 
finally deep orange red by an aqueous solution 
of methyl furfuraldehyde 

(oa) DI METHYL FURFURANE CgH,0 i e 



Formation — 1 By dry distillation of pyro 
tritaric or carbopyrotritanc acid , the yield being 
6-1 pc — 2 By distilling acetonyl acetone 
CHg CO CHj CHj CO CH, with ZnCl^ , the yield 
being 26 p c (Dietrich, B 20, 1085) — 3 Occurs 
also m the product obtained by distilling sugar 
(1 pt ) with lime (3 pts ) (E Fischer a Laycock, B 
22 , 101 ) 

—Colourless mobile very volatile 
liquid of characteristic odour Insol water, 
miscible with other solvents Does not react 
with phenyl-hydrazine. By POlj or POGl, it is 
resmified By heating with acidified water it li 
converted back into aeetonyl-aoetone 



METHYL-GLUTACONIO ACID 


dS9 


METHTL.FTTKFtrBANE CABBOXTLIC ACID 

9 Methyl pybomucio acid 

Di methyl-furfurane carboxylic acid v Ptro- 

TBITABIC ACID 

Di methyl farfarane dicarboxylic acid 
O(CO^) CtCO^H) 

CgHgOj 1 e II U (Khorr , cf Fittig, 

CMe 0 CMe 

B 18, 3410) Garhopyrotritanc acid [230°] 
Formed by boiling diacetyl subcmic ether for a 
long time with dilute (Harrow, G J 33, 

425, A 201, 152) Formed also by the action 
of fuming HCl on acetonyl aceto acetic ether 
CH3COCH2CH(COJSt)COCH, (Paal, B 17, 
2765) 

Properties — Needles (by subhmation), m 
sol hot watc r, v bol alcohol and ether, volatile 
with steam On heating above its melting point 
it IS decomposed into COo and di methyl furfur 
ane caiboxylic acid (pyrotritaric acid) Potash 
fusion yields acetic and succinic acids 

Salts — K«A" silky needles — BaA" — 
Ag A" white pp HAgA" slender white 
needles 

Mono methyl ether MeHA" [129°] 
Formed by leaving a mixture of the di methyl 
fther (1 pt ) and fuming HClAq (10 pts ) to 
stand in the summer time (K a C ) Slender 
needles — AgMf V' Ppd bv adding ammoniacal 
AgNOj to a solution of McllA" 

Di me th I/I ether McjA" [C4°] (258°) 

From Ag A" and Mel at 100° under pressure 
(Knorr a Cavallo, B 22, 155) Snow iihite 
cr} stals, V sol alcohol, ether, chloroform, and 
bcn/cne, v si sol water, dilute acids, and 
alkalis 

Methyl ethyl ether MeEtA" (268°) 
hrom AgMeA" and EtI, or from AgEtA" and 
Me 1 (K a C ) The identity of the ethers pie 
pared in these two w aj s show s that the carboxyls 
are similarly situated in the molecule of di 
methyl fuifurane di carboxylic acid MeEtA" 
exhibits blue fluorescence With HCl it yields 
H and the ethers Me.A^' and Et^A" 

Mono ethyl ether EtHA" [83°] 
Formed by heating di acetyl succinic ether at 
200°, or by allowing it to stand with cone 
HClAq for some hours in the cold (Knorr, B 17, 
Formed also from AgHA" and EtI 
(Harrow) Flat glistening needles, v sol alco- 
hol and ethii, si sol water May be distilled 
AgEtA" Bulk} white pp (Knoir a CavaUo, B 
22, 164) 

Di ethyl cthei EtjA" (275°) at 736 mm 
Formed by dissolving di acetyl succinic ether m 
cold H^SO^, or by heating it with cone phos- 
phoric acid (Knorr) Formed also, together 
with pyrotritaric and iso carbo pyrotritaiic 
ethers, by heating diacetyl succinic ether at 
176° (Knorr, B 22, 158) Oil Does not react 
with hydroxylamine or with phenyl hydrazine 
Easily saponified by alcoholic potash 

Di methyl-farfurane dioarboxyho acid v, 

MtTHRONlO ACID 

METHYL FDBFUBINE C,^,gNjO,. 

Formed by heating (6g of) methyl furfuramide 
(t; Methyl pubfubaldehydb) with NaOH (2 6 g ) 
dissolved m water (25 o o ) at 100° (Bieler a 
Tollens, A 258, 123) Oil, which solidifies as 
an amorphous resm — *B'HNO, lustrous crys- 


tals — B'H2S04 minute needles — 
yellow crystaUine pp 

METHYL-FUBFDBOL v Methyl extbeub- 

ALDEHYDB 

METHYL-FUBFDBYL-ACETIC ACID (?) 

OH CMe 

C,K,0,te I >0 or 

CH 0 CHj CO^H 

CMe OH 

I >CO SylvanA-acetic acid [138°] 
CH^ CH COjH 

Fcg*med by heating its carboxylic acid (Polo- 
nowsky, A 246, 14) Prisms (from water), v e 
sol alcohol, m sol ether, almost insol cold water 
Somewhat volatile with steam It gives no 
colouration with FeClj, and is dissolved without 
alteration by cone H SO^ Nitric acid oxidises 
it, yielding acetic and oxalic acids — AgA' Aaq ♦ 
bulky white pp - BaA'o 4 Uq transparent plates 
or spherical aggregates 

Methyl-carboxy-furfuryl-acetic acid (?) 

CO H C CMe 

CgHsOj le I >0 Sylvani 

CH C CHj CO2H 

carhoxyacetic acid [207°] Formed, together with 
methyl furfuryl-carbinyl methyl ketone carb- 
oxylic ether and a neutral substance C,4H,,Og 
[139°], by adding a cone solution of ZnOlj to a 
mixtuie of glyoxal and aceto acetic ether m the 
cold (Polonowsky, A 246, 1) Needles (from hot 
water), v sol alcohol -(NH4)2A"^aq minute 
needles — BaA" 2aq transparent needles — 
Ag^"aq 

Mono methyl ether MeHA." [98°]: 

needles — AgMeA" 

Di methyl ether lAeA" Oil 
Mono ethyl e^/ierEtHA" [76°] 

METHYL-FDKFURYL-CABBINYL METHYL 
KETONE DICARBOXYLIC ACID Ethyl 

CO Etc CMe 

ether | >0 . (c 

CH C CH(CO Et) CO CH, 

295°) One of the pi od nets formed by the con 
densation of aceto acetic ethei (2 mol ) with 
glyoxal (1 mol ) in presence of aqueous ZnCl, 
(Polonowskv, A 21b, 18) Light yellow oil, 
miscible with alcohol, tthei, benzene, and 
chlorofoim Insol water and alkalis, lesmified 
by warming with cone H^SO, 

DI METHYL - FURFDRYL METHYL 
KETONE CARBOXYLIC ACID 0,Hi,04 te. 
.CMe C CO CH3 

0<^ i Acetyl di methyl furfurane 

\CMe C CO.H 

carboxylic acid [152°] Formed by heating at 
225° in a sealed tube a mixture of B acetyl pro- 
I pionic acid (3g) with Ao^O (15 g), the product 
I being freed from Ac_0 by distillation in vacuo/t 
and the residue extracted with water (Magna. 

I nini, B 21, 1623) Small needles (fiom hot 
water) — AgA' crystallme pp , si sol water — 
BaA'o aq crystalline pp 

DI- METHYL GENTISIC ALDEHYDE 9 . 
Di methyl derivative of Di oxy benzoic alde- 
hyde ^ 

METHYL GLDTACONIC ACID 0,H,04 le 
CH, CH(CO CH OH COoH [137°] Formed 
by boiling methyl-dicarboxy-glutaconio ether 
(vol 1 p 706) with cono alaoh^hc potash (Con- 
rad a Guthzeit, A 222, 259) Nodules (from 
water), t sol water, alcohol, and ether 



METHYL-QLUTAKIO ACID. 


a.METRTI. OLITTABIC AOID GeH,o04 

00^ CHMe GH^GKiGOjH Butane dicarb- 
oxyhcacid Mol w 146 [77®] HF 238,200 
HGv 670,600 HGp 670,800 (Stohmann, 
Kleber a Langbem, J pr [2] 40, 214) Formed 
by saponifying with cono alcoholic KOH the 
product of the action of jS lodo propionic ether 
on sodium methyl acetacetic ether (Wislicenus 
a Limpach, A 192, 133) Formed also by the 
action of HI and P on 7 oxy a methyl glutario 
acid (Krekeler, B 19, 3270), and on saccharonio 
acid GO^ CMe(OH) CH(OH) GH(OH) CO,H .a 
product of the decomposition of glucose (Kiliani, 
A 218, 369) Obtained by boihng 7 cyano valeric 
acid (q V ) with aqueous NaOH {Wislicenus, A 
233, 101) Pnsms, v sol water, alcohol, and 
ether The zinc salt is a viscid mass — 
Ag*A" 

0 Methyl glutario aoid GeH,^04 1 e 

GH, GH(GH2 C02H)2 Ethylidene di acetic acid 
[86®~86®J Formed from malonic acid, paralde 
hyde, and ACjO, by heating at 100° for several 
days On rectification the anhydride (282®-284®) 
IS obtained (15 p c of weight of malonic acid). 
Boihng water changes it into the acid (Komnenos, 
A 218, 150) Golourless glass hke prisms or tables 
(from GSj mixed with CHCI3) V sol water, 
alcohol, or ether, m sol cold benzene or CS^, v 
b 1 sol GS2 or benzoline On distillation it splits 
up into HjO and its anhydnde On distilling its 
sodium salt with P2S5 there is formed, as an oil, 

the homologue of thiophene CH2<^Qg® CH^^* 

boihng at 134° (Krekeler, B 19, 3270) 

Salts —AgA" -CaA" — PbA" ^aq Tri- 

metric needles ah c= 6331 1 6072 

Anhydride C^HsOa [46°J (282°-284°) 

V D 4 61 (calc 4 43) Mass of slender prisms 
(from CS2) V si sol cold water, neutral to 
litmus, on boiling it dissolves, becoming strongly 
acid, changing to the hydrated acid V sol 
alcohol, ether, benzene, chloroform, or glacial 
acetic acid, v si sol petroleum 

s Bi methyl glutario acid i e 

GO2H GHMe GH2 GHMe COjH [114°] (Z ) , 
[c 90°] (D), [101°] (B), [106°] (A a J) 
Formed by treating a oyano-propionic ether with 
methylene iodide and alcohohc NaOEt, heating 
the mixture on the water bath, and saponifying 
the product with HCl (Zehnsky, B 22, 2823) 
Formed also by heating pentane tetracarboxylio 
acid either by itself, or in aqueous solution, or by 
heating its ether with H2SO4 (Dressel, A 25b, 
184) Obtained from sodium methyl malonic 
ether and methylene iodide (Bischoff, B 23, 1464, 
1961) Grystals resembhng those of di methyl- 
Buccmic acid , v sol water, alcohol, and ether 
Not volatile with steam According to Zelinsky 
the product obtamed by his method really con 
Bisted of two isomeric modifications, melting at 
102°-104° and 128° respectively A solution of 
the ammomum salt gives white pps with AgNO, 
and HgGl2, and a brown pp with FeGl, — AgA'' 

Anhydride , [93^ 

Formed by boihng the acid for five minutes or 
by warming it with AcGl (Auwers a Jackson, 
B 23, 1611) Bectangular pnsms (from hot 
ligroin) ^ 

Tn methyl-glutano aoid G,H,404 % e 
COaH.OMeyOH, GHMe GOaH. [97°] S 2 2 at 


11° Formed, together with the isomeno tetra- 
methyl-succimo acid, by the action of finely 
divided silver on a bromo isobutyric acid (Hell a 
Wittekmd, B 7, 320, Auwers a V Meyer, H. 
23, 300) Flat plates (from hot water), sol cold 
water, m sol GS2 and ligroin, v sol other sol- 
vents Gan be distilled in small quantities Not 
volatile with steam When the acid (6 g ) is 
mixed in the cold with dry red phosphorus ( 8 g ) 
and bromine (16 g ) the product is bromo tri- 
methyl glutanc anhydnde [114°] 

Anhydride ®g>0 [96»] 

(262°) Formed by boiling the acid for some 
time, or by heating it with excess of Ac^O 
Goarse flat ^atiny needles (from hot ligroin) 
Ethyl ether EtA" (230°) S G 1 012 
METHYL-GLYCEBAMINE G4Hi,N02 ^ e 
GH2(0H) CH(OH) GH2NMeH Formed, together 
with the following body, by heating the (a) 
chlorhydrin of glycerin with aqueous NMe, in 
sealed tubes at 100° (Hannot, A Ch [6] 17, 62 , 
cf vol 11 p 623) 

Tri-methyl-glyceramine chloride 
GH2(0H) CH(OH) CH2NMe,Cl Formed by 
heating glycerin chlorhydrin with trimethyl 
amine on the water bath for 12 hours (Hannot, 
C R 86, 1335) — OgH^OAMeaCl syrup -- 

{G8H,O^NMe,Cl)2PtCl4 orange tables, sol watei, 
insol alcohol, not decomposed by boiling the 
aqueous solution 

BI-METHYL-GLYCERIC ACIB v Di oxy 

VALERIC ACID 

a METHYL-GLYCIBIC ACIB G^HA le 

I Propylene oxide carboxylic 

\CMe CO^H 

acid Formed by decomposing chloro oxy iso 
butyric acid (the product of the union of HOCl 
with methacrylic acid) with alcoholic potash 
(M^hkoff, Bl [2] 41, 311, 43, 116) Thick 
liquid, V sol water and ether 

Reactions — 1 When heated with water for 
half an hour it forma di oxy butyric acid 
GH, CH(OH) CH(OH) COjH [100°] —2 Heated 
with ammonia it forms oxy amido isobutyric 
acid —3 Cone HCl combines, forming chloro 
oxy isobutyric acid [107°] — 4 HBr forms bromo 
oxy iso butyric acid [101°] 

Salts — KA'Aq glittenng plates, si sol 
cold alcohol — AgA' thin needles (from hot 
water) 

Ethyl ether EtA' (164°) S G ^ 1 0546 
From AgA' and EtI (M61ikoff, B 21, 2053) Oil 
.CHMe 

i8 Methyl-glycidio aoid 0<^ \ [84°] 

\CH CO2H 

Formed by the action of alcoholic potash on 
chloro oxy butyric acid [63°] (the product of the 
union of HOCl with orotonic acid) (M^likoff, Bl 
[2] 43, 116) Trimetric crystals (from ether), v 
e sol water, m sol ether Volatile with steam 
Reactions — 1 Combines with HCl forming 
chloro oxy butyric acid [86°] — 2 HBr yields 
bromo oxy butyno acid [90°] — 8 Ammonia 
forms oxy amido butyric acid — 4 Wnben heated 
with water it slowly combines, forming di oxy- 
butyno acid [80°] ’ 

Salts — ^'^aq powder, v sol water, sL 
Bol cold alcohol — AgA' . crystalline powder 



METHYL-DIGUANIDE 


m 


Ethyl$thermk' (174°) SGtf 10634 
(M61ikoff a Zelinsky, B 21, 2062) 

a$ Di-methyl-glycidio acid O^HgO, i e 

< CHMe .OHj 

I orO<| . [62°] 

OMe COjH \OH CHMe CO^H 
Formed by the action of alcoholic potash on 
chloro oxy valeric acid (the product of the anion 
of HOCl on angehc acid) [46°] (M61ikofif, Bl [2] 
47, 166 , A 267, 118) Minlite prisms, v sol 
water, alcohol, and ether Unites with HCl, 
forming chloro oxy ^alenc acid [76°] Water at 
99° converts it into di oxy valeric acid [107°] 
Salta— KA'|aq prisms —AgA' thin 

scales 

Ethyl ether mX' (178°) &Q ^ 10250 
From AgA' and Ftl Oil 

METHYL-GLYCOLLIC ACID v Methyl den 
vative of Glycollic acid 

DI-METHYL-GLYCOLURILE v Di methyl 

DIKETONE 

Tetra-methyl glycolunle v Glyoxal, Reac 
tion 13 

METHYL-GLYOXAL V Pyruvic aldehyde 


DI-M£THYL>GLYOXAL v Di methyl dike 

TONE 

METHYL-GLYOXALINE i e 

>NMe CH 

CHC 11 (Japp, C J 43, 17) OxaU 
__ CH 

viethyline Methyl imidazole [—6°] (198°) 

S G 1 0363 

Formation — 1 By the action of sodium 
amalgam on tri bromo methyl glyoxalme {q v ) 
in alcoholic solution (Wyss, B 10, 1372) — 2 By 
methylation of glyoxalme (Wallach, B 16, 644 , j 
A 214, 319) — 3 From sulphydro methyl glyox 
.NMe CH I 

aline HS C<f 1| by treatment with dilute i 

— CH i 

nitric acid (Wohl a Marckwald, B 22, 1359) — | 
4 By reducing chloro methyl glyoxahne with 
HIAq and P at 140° (Wallach, A 214, 310) , 

Fropertici —Liquid, sol water With aque 
ous IlgCy^ it gives a pp composed of slender ' 
needles [119°] Combines readily with Mel, 

forming a methylo iodide, whence B'Me 2 lHCl« i 
[206‘'] may be obtained 

Salts— B'JI PtCl« [191°] S 44 at 13° 
(W ) 7 53 at 13° (W a M) Orange red 

prisms — B' ,H ZnCl, [128°-131°] Soluble 
crystals — B'HNOj Prisms — B'C^H (NOj),OH. 


[158°] Needles, si sol 
B'HAuCl* [120°] 

Methyl glyoxalme CM 


alcohol and ether - 


< II 

^N— C 


GlyoxaU 


§thyline Para oxalmethyhne [137°] (267°) 

Formation — 1 By saturating an aqueous 
solution of glyoxal (1 mol ) and acetic aldehyde 
(1 mol ) with ammonia (Radziszewsky, B 16, 
2706 , 16, 487) —2 By passing the preceding 
methyl glyoxalme [ — 6°] through a red hot tube 
(Wallach, B 16, 541) — 3 By ^stilling the zinc 
salt of the preceding methyl glyoxahne or of 
chloro methyl ethyl glyoxalme with lime (Wal- 
laoh, A 214,296) 

Properties — Long thm needles, v sol water, 
alcohol, and hot benzene, m sol odd benzene 
Uecolounses bromme, forming 04 H^r,N, [268°] 
Yields oxamide on oxidation with (Badzi- 


szewsky, B 17, 1290) Its solutions are ppd by 
tannin and by picric acid. 

Salt — B^jPtClg Tnmetnc needles 
Di-methyl-glyoxahne OjHgNj i e 
.NMe CH 

OMe^ II Oxalmethylethyhne (206°). 

CH 

S G 1 0051 Formed by the action ,of Mel 
on methyl-glyoxalme (Radziszewsky, B 16, 488), 
Liquid with narcotic odour, sol water, alcohol, 
and ether Its solution gives with CUSO 4 a blue 
pp , with AgNOj a crystalline pp , with HgCl^, 
with tannin, and with phosphomolybdic acid 
white pps , and with picric acid a yellow pp 
All these pps are soluble in hot water — 
^B'^PUPtCla [138°] 

Methylo iodide B'Mel CrystaUine 
Chloro di methyl - glyoxalme CsH^ClN- 
(213°) Formed by the action of PCI 4 on methyU 
ethyl oxamide (Wallach, A 184, 71) — B'HOL 
Prisms — B'jHiPtClg — B' 2 AgN 03 — B'MeL 
Tn-methyl-glyoxalme C«H,„N,ie 
/N CMe .NH CMe 

CHMe< I or CMeC II [182°]. 

\NOMe ^N— CMe 

(271°) Formed by adding di methyl diketone 
CH 3 CO CO CHj to an ammoniac al solution of 
AgNOj, and decomposing the resulting pp with 
dilute HCl (Fittig, A 249, 206) Formed also, 
with other bases, by heating di methyl diketone 
with cone NH^Aq at 100° for an hour (Von 
Pechmann, B 21, 1411) Small white needles 
(from ether or ligrom) Not affected by nitrous 
acid — B'HCl tufts of snow white nee^es 
METHYL-GLYOXIM v Oxim of Pyruyio 

ALDEHYDE 

Di methyl glyoxim v Di acetyl and Di 

METHYL DIKPTONE 

DI-METHYL-GLYOXYL-UREA C^HaN O, i e 
.NMe CH(OH) 

CO^ I Formed by reducing cho* 

\NMe CO 

.NMe CO 

lestrophane CO^ 1 m aqueous solution 
\NMe CO 

with zinc and H SO 4 (Andreasch, M 3, 436) 
Small needles, melting below 100° May be 
sublimed V e sol water and alcohol, insol 
ether Decomposed by boiling baryta water mto 
CO 3 , methylamme, and glyoxylic acid Readily 
re oxidised to cholestrophane 

METHYL GTJANACIL v Guanidine, Beao ^ 
turn 11 

METHYL-GTJANAMIKE The name origi- 
nally given by Nencki to Acetoquanammet voU 
11 p 655 

METHYL-DIGUANIDE C^H^N^ Obtained, 
m combination with CUSO 4 , by adding a 20 p 0 
solution of methylamme to a mixture of di-oyan 
di amide C 2 N 2 (NH 2)3 and copper sulphate , the 
crystalline (C 3 HBN 4 ) 2 CuS 04 2 |aq which separates 
IS then decomposed by baryta (Reibenschuh, M 
4, 388) Thick alkaline syrup, which absorbs 
CO 2 from the air 

SAts —Colourless leaflets or prisms, ▼ sol. 
water — B'jHjSO^ Prisms, obtained by decom- 
posing B'aOuSO^ by HgS — B'HjSO^ From 
B',H 2 S 04 and H 2 SO 4 Crystalhne powder V 
b 1 sol alcohol — Cu(C 3 H 4 N 5)2 34aq Formed by 
shakmg di cyan diamide with cupric oxide an) 
msthylamine Bose-red crystallme powder — 



m 


METHYI^DIGUANIDE 


B'2 CuS 04 2 Jaq Pink needles — The chromate 
end pici ate form yellow prisms 

METHYL-OTANIDINE OaH^N, ^e 
NH C(NH2)(NHMe) Methyl ur amine 

Formation — 1 By boiling an aqueous solu 
tion of creatme with HgO or with PbOj and 
dilute H2SO4 (Dessaignes, C B 38, 839, 41, 
1268, A 92, 407 , 97, 340) — 2 By oxidising crea 
tmin with KMn04 (Neubauer, A 119, 46) —3 By 
heatmg cyanamide with methylamine hydro 
chloride in alcoholic solution at 100° (Erlenmeyer, 
B 8, 896) — 4 By the action of methyl cyaib 
amide on NH4OI (Tavildaroff, B 6, 477) 

Properties —Strongly alkaline, deliquescent, 
crystalline mass Decomposed by KOH, giving 
off NHj and methylamine When boiled with 
chloro acetic acid it yields glycolyl methyl- 
guanidine C4H,,Ng08, which crystallises in 
tablets, V e sol water, and neutral in reac- 
tion, and forms the salts 04Hj4N0g3HGl, and 
04H„N803H:2Pt01« 

Salts — B'gHaPtCle Monoclmio crystals 

(Haushofer, J 1878, 361) S 14 3 at 19° - 
B'HAuOl4 Tnmetnc crystals , v sol ether, m 
Bol water — ^B 2H20204 2aq Crystals , v sol water 
Di-inethyl-guanidine C3H0N3 le 
NH C(NH2)(NMe ) Formed by heating equi- 
molecular quantities of cyanamide and dimethyl- 
amine hydrochloride at 110° (Tartarmoff, C B 
89, 608) 

Salts — B'HCl Trimetric crystals, abc 
« 862 1 X (Haushofer, Z K 180) — B'gHjPtOlg 
Triclinio crystals, a 6 c <= 941 1 678 , a = 90° 55' , 
^ = 90° 20' , 7 = 90° 4' — B'HAuCl4 Trimetric 
crystals (Haushofer, J 1882, 364) 

s - Di - methyl - guanidine NH C(NHMe)2 
Formed by the action of methylamine on 
cyanogen iodide (Erlenmeyer, B 14, 1868) 
Platinochloride B'2H2ptCl3 Trichnic 
crystals, a 6 c « 1 212 1 1 761 , o = 90° 22' , 
/B- 110° 20', 7= 90° 6' 

METHYL - OTJAKIDO - ACETIC ACID v 
Obextike 

(a) METHYI-GUANIDO-BENZOIC ACID 

C^H^NgOa I e NH C(NH2) NMe CeH4 CO^H 
(a)-Benzcreatin Formed by methylation of 
benzglycooyamme (Griess, B 8, 824) Small 
acicT^ar plates ^containing 1^-' aq), si sol hot 
water and alconol Decomposed by boihng 
baryta water into methyl amido benzoic acid 
and urea — HA'HGlaq plates , m sol water — 
(HA02H2PtCl3 2aq 

Anhydride v Benzcrkatinine 
(i8)-Methyl-gnanido-benzoic acid CoHuNaOj 
NH C(NHMe) NH G3H4 CO2H Formed by the 
action of a cold concentrated solution of methyl 
amme on the so called ethoxy carbimidamido 
benzoic acid (Griess, B 8, 325 , vol 1 p 157) 
Plates , si sol cold water and alcohol Decom 
posed by baryta-water mto m amido benzoic 
acid, CO2, and methylamine — HA'HCl — 
(HA'm2PtCl32aq 

Anhydride v (id) Bbnzobeatinine 
METHTL-ODANIDO-ETHANE SULPHONIC 
ACID GN8H3Me(GH2GH,S03H) or prObably 
NHG(NHMe)NHCH2GH;SOgH Formed by 
heating methyl amido ethane snlphomo acid 
(2 grms ) and cyanamide ( 7 grms ) with enough 
water to dissolve them, for 6 hours at 120° 
Crystals of the new body are found in the tube 
(E Dittrich, J pr [2] 18, 72) Transparent 


monoclinic prisms Crystallises with a molecule 
of water that goes off at 110° V sol hot, m sol 
cold, water, insol alcohol and ether Turns 
brown at 286°, giving off methylamine Does not 
form salts 

METHYL-GDANIDO-VALEEIC ACID An- 
hydride GjHijNjO le 

(0H,)jOH NH IsovaUrcrea- 

tinin Formed by heating methyl - amido- 
isovaleric acid with cyanamide and ammonia 
(Duvilher, Bl [2] 39, 539) ®ol alcohol 

METHYL-HEMIPIC ACID v Methyl ether 
of Hemipio acid 

METHYL HENDECYL KETONE G,3H2eO i e. 
GH3 CO Methyl undecyl hetone [28°] 

(268°) S G (liquid) as 823 Formed by dis- 
tilling a mixture of barium laurate and banum 
acetate (Krafft, B 12, 1667 , 16, 1724) Yields 
acetic and hendecoic acids on oxidation 

Isomeride G^^B.^0 (265°-276°) BQt ^ 

887 One of the products of the action of CO 
on a mixture of NaOAc and NaOCjHn at 180° 
(Poetsch, A 218, 62) Liquid 

METHYL HEPTADECYL KETONE G^HggO 
te CHgCOC.Aj [56°] (267° at 110 mm) 

S G (liquid) as 811 Prepared by distilling a 
mixture of barium stearate and barium acetate 
On oxidation it gives margario acid (Krafft, B 
12, 1672 , 16, 1724) 

Methyl he^tadecyl ketone OieHagO le 
CH3 CO CH(C8 Hi ,)2 Di octyl acetone (325°- 
330°) Formed by boiling di octyl acetoacetic 
ether with alcoholic potash (Guthzeit, A 204, 
10) Liquid 

METHYL HEPTINYL KETONE G,H„0 le 
CH, CO CH(C4HJ2 -Di allyl acetone (175°) 
i Formed by boiling di allyl acetoacetic ether with 
cone KOH Aq (Wolff, A 201,48) V sol aloo 
hoi and ether 

METHYL HEPTINYL OXIDE CsH,,0 le 
CH3 O CH(C,H,)2 (186°) SG § 8258 bormed 
from NaOC^CgHs)^ and Mel (Biabmm, J pr 
[2J 23, 270) Yields, on oxidation by cold KMUO4, 
CH3O CH(CH2 CO2H), 

METHYL HEPTYL KETONE CgH.gO le 
GHjCOCHPig Di propyl ’ acetone (174°) 
Formed by heatmg di propyl acetoacetic ether 
with alcoholic potash (Burton, Am 3, 890) 
Liqmd Appears not to combine with NaH&03 
Methyl heptyl ketone CH3 CO C,n,3 (177°) 
Formed by the decomposition of sec hexyl 
acetoacetic ether by KOH (Lundahl, B 16, 789) 
METHYL HEPTYL OXIDE CgH.gO le 
CHg 0 C,H,3 (161°) S G 165 830 V D 4 2 

(calc 4 6) SV 194 6 (Lessen, A 254, 57) 
Formed by the action of Mel on NaOC Hjg 
derived from cenanthol (Wills, G J 6, 314) 
Mobile liquid, with strong odour , insol water, 
V sol alcohol and ether 

METHYL-HESPEBETIC ACID v Dimethyl 
derivative of Cappeic aoid 

METHYL-HEXADECYL-BENZENE v Hbxa- 

X>EGXL-TOLUBNB 

Di-methyl-hezadeoyl-benzene v Hexadboyl- 

XTIiUNB 

Tri-methyl-hezadeoyLbenzene v Ebzadsoyl- 

KBSITYLBNB 

METHYL-HEXANfE 1; HEFTAm. 
METHYL-HEXOSE C,HuO« te 
OH, OH(OH) OH(OH) OH(OH) OH(OH) OH(OH) OHO 
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1,181®] Formed by reducing the lactone of 
rhamnose carboxylic acid with sodium amalgam 
(Emil Fischer, B 23, 936) CrystaUises from 
methyl alcohol Hydrogen cyanide yields 
CgHijOgN, which on saponification forms methyl 
heptonio acid CsH.eOs, the lactone of which 
crystallises easily, and gives rise, on reduction, 
to methyl-heptose CH3(CH OH^j CHO, of which 
the phenyl hydrazide is si sol water 

Phenyl-hydrazide V sol water 

Osazone [200® with decomposition] 

METHYL HEXYL -CARBINOL v Octyi. 

ALOOHOL V 

DI METHYL HEXYLENE DIEETONE 

C,oH,g02 1 e (CH3 C0)2CH Iso amyl 

acetyl acetone (c 222®) Formed by heating 
(CHg CO)2CHNa with isoamyl iodide at 180® 
(Combes, A Ch [6] 12, 249) Liquid Decom 
posed by caustic potash into acetic acid and 
CHg CO CH2 C,H„ 

Di methyl hexylene diketone C,oH,g02 
t e CH3 CO CH2 CH2.CH2 CH2 CHMe CO CH, 
a methyl ae-di acetyl pentajie (232®-235®) 
Formed by decomposing its carboxylic ether 
with alcoholic potash (Kipping a Perkin, G J 
56, 346) Colourless mobile oil Dissolves m a 
solution of NaHSO,, and is reprecipitated by 
K2CO, 

DI METHYL HEXYLENE DIKETONE 
CARBOXYLIC ETHER C.sH.P, te 
CH, CO CMe(C02Et) CH2 CH, CH CH.CO CH, 
(266®-260®) Formed by the action of NaOEt 
and BrCH, CH CH^ CH2.CO CH, on methyl 
aoetoacetio ether (Kipping a Perkin, C J 55, 
346) Colourless liquid, with faint odour, v si 
sol water 

METHYL-HEXYL-GLYOXALINE 0,<,H„N2 
/NMe CH 

0,H,3CH< I (262®) SO L6 5 928 

\n = ch 

I’orraed by heating hexyl glyoxaline with a solu- 
tion of Mel in methyl alcohol (Karcz, M 8, 221) 
Colourless oil, lusol water, sol alcohol and ether 
Gives the alkaloidal reactions — B'jHoPtCl, 
yellow plates, sol water 

Methylo iodide B'Mel [124®] V sol 
alcohol and ether 

METHYL n HEXYL KETONE CgH,gO 
CH, CO CH, CH, CH, CH, CH, CH, (172®) SG 
if 8186 (Bruhl, A 203, 29) , 2 835 (C ) S V 
186 6 (R Schiii, A 220, 103) /ii^ = 14213 
Boo 63 29 H C 1,209,510 (Louguimne, Bl [2] 
41, 889) 

Formation — 1 By distilling sodium ricin- 
oleate with NaOH (Limpncht, A 93, 242 , Bouis, 
A 97, 34) — 2 By distillmg a mixture of calcium 
acetate and calcium n heptoate (oenanthate) 
(Stadeler, J pr 72, 246) —3 From octoio alde- 
hyde by treatment with PCI,, decomposing the 
resulting CjH^CHCl, by alcoholic KOH, and 
adding the octmene CgH„ C CH so formed to 
cold HjSO^, diluting and distilhng with water 
(B6hal, Bl [2] 47, 33 , ^ Ch [6] 16, 276) — 
4 Together with ethyl amyl ketone by treating 
C,Hi, C C CH, with HgSO, and water successively 
(B6hal, Bl [2] 48, 704) —6 * Oil of wme ’ con- 
tains a methyl hexyl ketone (164®), which yields 
hexoio and acetic acids on oxidation (Hartwig, 
Sohdl, J jpr. [2] 28, 449) —6 By heating octyl 
alcohol with boraoio acid at 170®, and distilling 
tn vacuo (Counoler, B 11, 1108) 


Properties —Colourless, mobile hquid, smell 
ing like apples and tasting like camphor , sol 
alcohol and ether, insol water Combines with 
NaHSO,, forming a compound sol alcohol, but 
decomposed by hot water Does not reduce am- 
moniacal AgNO, or Fehlmg’s solution Chromic 
acid mixture oxidises it to acetic and hexoio 
acids (B^hal a Combes) Nitric acid oxidises it 
to heptoio acid (Petersen, A 118, 78) PCI, forms 
OgHigCl, (190®-200°) (Dachauer, A 106, 271) 
Combinations — CgHjgOKHSO, |aq — 
0,H„0NH4HS03 V sol water (L ) 

. Oa;twCH3C(NOH)CgH„ (214®) at 725 mm 
(B 21, 609 , cf B6hal, Bl [2] 47, 163) 

Methyl isohexyl ketone CH, CO CHj CgH,, 
Isoamyl acetone (170°) Formed by the action 
of KOH upon di methyl hexylene, diketone 
(CH3C0)3CHC,H„ (Combes, A Ch [6] 12, 249) 
Limpid liquid, with agreeable odour Combines 
with NaHSO, 

Methyl hexyl ketone (2) Me CO CgHj, (208®- 
210® cor ) S G ^ 843 Occurs in small quan 
tity (40 g ) among the products of the passage 
of CO over a mixture of sodic acetate (546 g ) and 
sodic iso amylate (746 g ) (Poetsch, A 218, 60) 
Methyl hexyl diketone CgHi^Oj le 
CH3 CO CO CH2 CH,Pr (165°) (Von Pechmann, 
B 21, 2140) 

DI-METHYL-HEXYL-PYRIDINE 0„H2,N 
t e C.H„ lutidine 

(250°) at 719 mm Obtamed by distilhng its 
dicarboxylic acid with lime (Jaeckle, A 246,41) 
Colourless liquid, with faint blue fluorescence — 
B'jH^PtCl^ [163°] Orange prisms — B'Ag^O, 
[65®J White needles, sol hot water and alcohol 
Hexahydride C„H N 

C.H„ lupehdme 

(240®) at 715 mm Obtamed by the action of 
sodium amalgam on an alcoholic solution of di 
methyl hexyl pyridine (J ) Colourless oil, not 
exhibiting fluorescence Its dilute alcoholic solu 
tion gives a dark brown pp , with mercurous 
nitrate Its platmochloiide and dichromate 
could not be obtained m a crystallme state — 
B'HCl long white prisms, v si sol water 
DI-METHYL-HEXYL-PYRIDINE DICARB- 
OXYLIC ACID CjjH ,N 04 i e 

0^.. C<^|c8J[j ^ 

carboxylic acid The potassium salt is formed 
by saponifying its ether with boiling KOHAq 
(Jaeckie, A 246, 40) The free acid has not been 
prepared — PbA" l^aq 

Di ethyl ether Formed by oxidis- 

ing its dihydnde with nitrous acid Yellowish- 
brown oil, formmg salts with mineral acids — 
H^'^H^tClg ri41®] Orange plates 
Dihydnde Bi ethyl ether 

[640] 

by the condensation of heptoio aldehyde (oenan- 
thol) (1 mol ) with aoetoacetio ether (2 mols ) 
and Qpamoma (1 mol ) (J ) Yellow pnsms, 
orystalhsing witn diflOioulty from a dilute alco- 
hoho solution * • 

DI-METHYL-HOMO-CAFFEXC acid V IH- 
methyl d&rwapwc cf (4 3.1) Dx oxx-phbkyxi-obo- 
vomo 4j0xx>* 
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METHYL-HOMO-FEKULIO ACID. 


1CBIHYL.HOMO FEBtrilO ACID i; Dt. 

methyl dervoatwe of (4 3 1) DI'OXy phbntl-obo- 

tONIO ACID 

XETHTL-HTDANTOiC ACID 

NHj CO NMe OH, COjH Methyl uramtdo acetic 
acid 

Formatwn — 1 Octturs in the unne of a dog 
whose food is mixed with methyl amido acetic 
acid (Schultzen, B 6, 578) —2 By digesting an 
aqueous solution of sarcosme with potassium 
cyanate and ammonium sulphate for two days 
at 40° (Baumann a Hoppe Seyler, B 7, 35) — 

3 By boiling methyl amido acetic acid with urea 
and excess of baryta- water, or by digesting the 
same mixture for two days at 40° (B a H ) — 

4 By the action of potassium cyanate and 
H2SO4 on methyl amido acetic acid (E 
Salkowsky, B 7, 116) 

Properties — Transparent plates (from alco- 
hol), m sol cold water and cold alcohol, v sol 
hot water and hot alcohol Acid in reaction 
When the concentrated aqueous solution is 
boiled it IS partially converted into methyl- 
hydantom , this dehydration is more rapi^y 
effected by boiling with water and PbCOg or 
BaCOg, only traces of the acid then passing into 
solution When heated in a sealed tube with a 
saturated solution of baryta at 140° it yields 
NHj, methyl amido acetic acid, and COj Moist 
Ag.O forms laminae of silver methyl hydantom 
Salts — ’‘BaA'^ Ppd by adding alcohol to 
its aqueous solution — “CuA'g Amorphous 
Di methyl hydantoic acid v Agetonuramio 

Aom 

METHTL - HYDANTOXN f e 

Anhydride of methyl ura 

mido acetic acid Mol w 114 [182°] (F a K ) , 
[lo6°] (E Salkowsky, B 7, 119) , [145°] (N ) 
Formation — 1 By heating creatimn with 
baryta water at 100° in a sealed tube (Neubauer, 
A 137, 288) — 2 By boilmg methyl hydantoic 
acid with water and PbCO, or BaCOg — 3 By 
melting methyl-amido acetic acid with urea 
(Huppert, B 6, 1278) — 4 By the action of 
cyanogen chloride on melted methyl amido- 
acetic acid (Traube, B 15, 2110) — 5 By warm 
mg caffuric acid with baryta water (Fischer, A 
216, 286) —6 By the reduction of methyl allan- 
toin by HI (Hill, B 9, 1091) —7 By heating 
a mixture of hydantom (3 pts ), Mel (6 pts ), 
methyl alcohol (16 pts ), and KOH (2 pts ), for 
three hours at 100°, and extracting the product 
with boiling alcohol (Franchimont a Klobbie, 
ETCS, 289) 

Properties — Short prisms, v sol boiling 
water, si sol cold water, v sol alcohol, v si 
sol ether May be sublimed It does not unite 
with baryta, but its hot solution dissolves AgjO, 
and the alkaline filtrate then deposits 
C^HgAgNjOj as groups of thin laminae The 
mercuric compound, obtained in like manner, 
forms nodular groups of minute needles, very 
soluble m water Nitric acid (S Gk 16) con- 
verts methyl hydantom into the nitr^mine 

CO^^JJ^j^^^which crystallises from al- 
cohol m scales [168°], v si sol cold water, de 
composed by boding water 

(a)-Heth7l-hydantoiii v Laotyl-ubsa. 


Di-methyl hydantoDi CAN A *•* 

< NH OMej, 

I [176°] Formed by slowly 

NH CO 


addmg HCl to commercial potassium cyanide 
(containing cyanate) covered by acetone The 
liquid, after the action is completed, is left 
to evaporate, and the crystals which separate 
extracted with ether, and finally sublimed 
(Urech, A 164, 264) Large prisms, v sol 
water, alcohol, and ether Slowly converted by 
boiling baryta water into acetonuramio acid 
NHj CO NH CMe2 CO2H Bj® heating m a sealed 
tube with fuming hydrochloric acid at 160° it is 
resolved into CO^, ammonia, and o amido iso- 
butyno acid CMe2(NH.) CO-,H — C^H^AgN O3 
crystalline , powder, si sol hot water — 
CjH^N OgAgNOg large prisms, v sol water 
METHYL-HYDANTOlN CARBOXYLIC ACID 
C ANj 04 Formed by boiling caffuric acid with 
baryta water (E Fischer, A 216, 286) The 
free acid is decomposed into COj and methyl- 
hydantoin when its aqueous solution is warmed 
METHYL HYDRASTINE C ^HggNO^ i e 
CHgO C C(OMe) C CO>o QH C2(02CH,) 

HC CH = C C =^CH C C(C2H4NMe2)>'"" 


[166°] Formed, together with hydrastine me- 
thylo hydroxide, by the action of alkalis on a 
solution of hydrastine methylo chloride Pre 
pared by addmg potash to a hot aqueous solution 
of hydrastine methylo iodide until no further 
ppn takes place (Freund a Rosenberg, B 2S, 
406) Small yellow needles (from alcohol), almost 
msol water, sol chloroform, benzene, CS , ether, 
and dilute alcohol With sulphomolybdic acid 
(Frohde’s reagent) it gives a violet colour, 
changing through blue to green Forms spa 
ringly soluble double salts with SnCl , /me 
chloride, and HgClj Ammonia converts it into 
the amide CooHg^NgOg [180°J which forms a crys 
tallme hydrochloride C jH^gNaOeHCl 2aq, and 
on boiling with dilute nitric acid yields hemipio 
acid (Freund a Heim, B 23, 2902) The 
formula of this amide may be written 

C,H2(OMe2)CONH2 

lo CHj 0,Hj{0,GH,) CH, CH,NMe, 
and it may also be got by heating hydrastine 
methylo iodide with alcoholic ammonia The 
corresponding methylamide CjgHoaNjOg [182°], 
ethylamide C24H3oN20a [162°], allylamide 
C25H30N2O3 [158°], and amylamide O^^HggNp. 
[171°] have been prepared 

Salts— B'HCl [241°] M sol hot water 
Decomposed on fusion A 1 p c solution is m 
active — B'aHgPtClg si sol water — B'H SO4 
[250°] Less soluble than the chloride — 
B'HNOj Decomposes at 260° V si sol 
water 

Methylo -iodide OjABNOgMel Yellow 
needles, more soluble in water than in alcohol 
Decomposes at 250° On warming with aqueous 
KOH it gives off trimethylamme 

Methyl-hydrastimide OgsH^N^Os 


0.H.(0Me),<^^_^>0-0H 0,H,(0,0Hg) OH, OH, 
[192°] Formed by the action of dilute H2SO4 
on the amide (Freund a Heim, B 23, 2899) 
Yellow needles, msol water, si sol alcohol — • 
B'HCl [227^:1— B'HCl {»aq.-B'jH;iPt01e [206°], 
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~FH,S 04 [218®] Yellow crystals (from al- 

eohol) — B'HNO,aq 

Methylo-iodide B'Mel^aq [245®] 

Methyl hydrastemeCssHjTNO, [161®] Formed 
by warming hydrastine methylo-chloride with ex- 
cess of KOHAq , or, better, by warming methyl- 
hydrastme with strong caustic potash (Freund 
a Rosenberg, B 23, 408) Colourless needles 
(containing aq) (from water), si sol cold water, 
more sol hot water and alcohol Decomposed 
by long heating at 110° Very soluble in alkalis, 
but reppd by CO^ , msoluble in aqueous NajCOa 
It dissolves in aqueous NH,, but is ppd on eva 
poration It also dissolves in HCLAq In a 
5 p c hydrochloric acid solution it is inactive 
Tertiary base Coloured reddish brown by 
chlorine water and ammonia loaine has no ^ 
action Hot cone HBrAq reconverts it into 
methyl hydrastine Its salts are colourless — 
B'HClaq [290°] Compact groups of crystals 
Methyl hydrastinine Methylo todtde 
C,3H,8N0,I t e CHO C^H.O^ CHj CH^ NMe,I 
[267°] Formed by heating hydrastmme with 
Mel (Freund, B 22, 2329) Pale yellow needles 
(from alcohol or water) AgCl gives C,,H,8NO,Cl 
[213°], which forms white crystals (containing 
aq) — (Ci3H,gNOjCl)^PtCl4 yellow crystalline pp 
Oziyn ot the methylo iodide 
HO N CH NMeJ Yellowish needles, de 

composed at 250° V sol alkalis and ppd un 
changed by acids Gives a dark reddish brown 
pp with platinic chloride 

METHYL HYDRAZINE CN^H, ic 
OH, NH NH (87° i V ) at 745 mm Formed by 
treating methyl uiea nitrate with NaNO , re 
ducing the resulting nitroso methyl urea [124°] 
with zinc and dilute acetic acid, and decomposing 
the product with HCl (Bruning, B 21, 1810, A 
253, 7) Mobile liquid with strong ammomacal 
odour, soluble in water (heat being evolved), 
miscible with alcohol and ether Reduces Feh 
ling s solution 

Salts — B'H^SO^ [139 5°] White needles 
V sol water, *51 sol alcohol — B'HCl v sol 
water and alcohol — B'C<,H (NO ),OH [162^] 
Yellow needles, decomposed on fusion 

T)i benzoyl derivative CH^N^HBz^ [c 
141°] Colouiless needles (from water) , m sol 
hot water, v sol alcohol, si sol ether Does 
not reduce Felilmg’s solution 

Picryl derivative CH3N2H2C4H2(NOo)3 
[171°] Obtained from the hydrazine and picryl 
chloride (chloro tn nitro benzene) in diluted al 
coholic solution Yellow plates , v sol alcohol 
and ether, m sol chloroform Decomposed on 
fusion I 

Oxalyl derivative 

CH3N2H2 CO CO N2H2OH, [221 5®] Formed 
by adding an aqueous solution of methyl hy 
drazine to oxalic ether White needles , v sol | 
alcohol, m sol water, v si sol ether Sublimes 
at about 160° in needles Reduces Fehlmg’s 
solution Nitrous acid forma the mtrosamme 
CH 3 N2H(N0) CO CO N3H(N0) CH, [147®] 

Di methyl-hydrasine C,H,N 2 %.e NMe, NH, 
(83°) at 720mm SO 801 VD (H = l) 
30 Prepared by reducing di methyl nitros 
amine (0H,),N NO with zmo dust and acetic 
acid (Fischer, B 9, 111 , Benouf, HI), 2171) 
Farmed also by reducing di methyl mtramine 



sol water, alcohol, and ether Its haloid salts 
Tolatihse without decomposition 

Reactums —1 CS, forms di methyl thio- 
carbazic acid NMcj NH CS,H — 2 Phenyl thio- 
carbimide (phenyl mustard oil) forina 
CgHjNH CS NH NMe, — 3 Oxalic ether pro 
duces NMe, NH CO CO NH NMe, — 4 Alkyl 
iodides unite, forming azonium iodides, such as 
NH, NMe,! —5 K,S,0, forms NMe, NH SO,K, 
which crystallises m white plates, v sol water 
It 18 split up by hot HOlAq into dimethyl 
hydrazine and H2SO4 — 6 HgO oxidises it, form 
ing tetra methyl tetrazone NMe, N N NMe,, a 
yellow oil (130°) which explodes when heated 
above its boihng point It forms a mirror with 
ammomacal AgNO,, even m the cold, and is de 
composed by boiling dilute acids into formic 
aldehyde, NHgMe, nitrogen, and NHMe, The 
tetrazone is a strong base — 7 Nitrous acid de 
composes it into NjO and dimethylamine — 8 
Acetophenone at 100° forms NMe,.N CMePh, a 
liquid (165® at 100 mm ) It is split up again 
by acids into its generators (Reisenegger, B 16, 
663) 

Salts — B'HCl — BHjCl, hygroscopic cry s 
tals — B'jHJ^tClj orange ;^ellow prisms, v sol 
water, si sol alcohol — B'^HoSO^ [105®] White 
needles — B'gH C O4 colourless plates, v sol 
water and alcohol, si sol ether 

Ethylo chloride NHo.NMe,EtCl Crys 
tallises with dilhculty , v e sol water The 
ethylo hydroxide is reduced by zinc dust and 
acetic acid to HCl, ammonia, and NMe>Et — 
(NH, NMe EtCl) PtCl^ Crystals 

DI-METHYL-DI HYDRO ANTHRACENE v 
Di methti A\THiLvrr\> di hydridi- 

METHYL HYDRO-ETHYL PYRIDINE v 
Mlthtl pthtl pyridtm hydride 

DI METHYL - HYDRO - HOMO - CAFFEiC 
ACID V Di methyl derivative of (4 3 1) Di ox\ 

PHENYI ISO BUTYRIC ACID 

METHYL-HYDRO HOMO FERULIC ACID v 

Di methyl deritatite of (4 3 1) Di oxy phfnyl 

ISO BUTYRIC ACID 

METHYL DI HYDRO PARVOLINEr Pfnta 

METHYI PYRIDINE DHIYDRIDE 

METHYL HYDRO-PYRIDINES v Methyl 

PVRIDIM HYDRIDES 

METHYL-HYDRO-QUINALDINE v {Py 

3 4) Dl METHYL QUINOLINE TFTRA HYDRIDF 

METHYL HYDRO-QDINOLINES r Methyl 

QUIVOLTVF HYDRIDES 

DI.METHYL HYDROQUINONE v Di- 

methyl derivatiie of Htdroquinone 

DI METHYL HYDROQDINONE TRI - 
METHYL AMMONIUM IODIDE v Methiflo 
iodide of the di methyl derivative of Di metuyl- 

AMIDO HTDROQUINONE 

METHYL HYDRO TOLDQDINONE v Dt 
methyl derivative of Hydrotoluquinonb 

METHYL HYDROXYLAMINE v Alkyl de 
nvatwes of Htdroxylamine 

METHYL HYPOPHOSPHATE Me^PjO^ S G. 
^ 1 109 From Mel and Ag4P,Oa (Sanger, A 
232, 11) Saponified by water 

Methyl-hypophosphate of calcium 
MeCaHPoOji 6 aq Needles 

MSTHYLIA. A name formerly used for 
Metbtlamins. 
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HSTHYL-IMSSATIN Described as Imide 
of MetTvyl-isatm under Isatin 

METHYL.IH1D AZOLE A name employed 
by Wohl and Marckwald (B 22, 1359) to denote 
the substance usually called Mbthtl-glyoxalinb 
METHYL. IMIDAZYL MEECAPTAN v 

SlJLPHIDRO-METHYL OLYOXALINB 

METHYL. IMIDO -DI-METHYL-THIAZOLE 

S C(NMe)v 

I ^NMe [96°] Formed by the action 

CH CMe 


of chloro acetone on di methyl urea (Traumann, 
A 249, 49) White needles (from water), wirth 
strong alkaline reaction Is identical with di 
methyl amido methyl thiazole 

METHYL.IMIDO DI (/3) NAPHTHYL SUL. 

FmOE [28S°] Formed by 

heating imido di naphthyl sulphide (10 g ) with 
Mel (6 g ) and MeOH (12 c c ) for five hours at 
150® Formed also by heating di-(/8) naphthyl- 
methyl amme with sulphur (Kym, B 23, 2459) 
Lemon-yellow plates or needles Gives a blue 
colour with containing HNO^ 


METHYL.IMIDO PHENYL NAPHTHYL 


StriPHIOE NMe<p>»g«>S [133°] Formed 

by heating with Mel and MeOH 

at 150° (Kym, B 23^ 2466) Light greenish- 
yellow needles, si sol hot spirit, v e sol hot 
benzene 

METHYL IMIDO DI PHENYL SULPHIDE 
0„H„NSte S<^'^‘>NMe [99 3°] (o 363°) 

Formed by heating imido di phenyl sulphide 
(thiodiphenylamine) with Mel and MeOH in 
Tsealed tubes at 110° (Bernthsen, A 230, 88 , B 
16, 2899) Long white pnsms (from alcohol), 
insol water, v sol ether, benzene, and hot 
HO Ac Its alcoholic solution is coloured brown 
by FeClg Nitnc acid forms a yellow nitro den 
vative which, unlike that of imido di phenyl 
sulphide, IS insol NaOHAq The nitro denva 
tive may be reduced to an amido compound 
which gives a deep bluish green colour with 
FeCls 

Isomeride CijHjjNS te S(04H4)jNMe or 
0^,N<^^*>8(?) [79°] Formed by the 

action of SCI2 dissolved in petroleum on di 
phenyl methyl amine NMePh^ (Holzmann, B 
21, 2066) Thin yellow scales (fromhot benzene 
alcohol), insol water, si sol hot alcohol and 
ether, v sol hot benzene On heatmg with 
copper it yields di phenyl methyl amine 

METHYL IMIDO-DI PHENYL SULPHONE 

C.,H„NSO, le NMe<®‘|*>SO, [222°] 

Formed by the action of KMn04 on methyl- 
imido di phenyl sulphide suspended in water 
(Bernthsen, A 230, 91) Chains of white needles, 
often slightly reddish (from alcohol) or small 
compact prisms (from glacial acetic acid) V 
sL sol cold alcohol, glacial acetic acid or ether 
Insol acids or alkalis, not affected by boihng 
KOH or HOI Boiled with cone Hi,S04 it forms 
a splendid blue hquid, turned pale violet-brown 
by pounner into water Its nitro- denvative after 
reduction gives no colour with Fe01«. 


METHYL INDAZINE 0sH,N2t.e. 

.OMev 

04H4^ I pNH. Qmnazole, Methyl indoMoU^ 

[118®]. (281® 1 V) at 736 mm VD 4 37 (calc 
4 53) Formed by slowly adding NaNO^ to a 
paste composed of o amido acetophenone and 
HClAq The reAlting diazo compound is soluble 
in water, and the liquid is poured into a solution 
of Na^SOg The product at first contains 
CH,C0C«H4NHNHS03Na, but it gradually 
loses its reducing power, ai^ deposits needles of 
vCMcv 

08H4^ I SOjNa When these needles are 


heated with HClAq they yield methyl indazine 
and HaSOj (Fischer a Tafel, A 227, 303) 
Methyl indazine is also formed, together with 
carbonic acid gas, when indazyl acetic acid 
yC CH^ COjH 
|\ IB heated 

^NNH 


Properties —Colourless needles (from water), 
m sol hot water, v sol alcohol, ether, and 
chloroform, almost insol cone NaOHAq May 
be sublimed Does not reduce Fehlmg’s solu 
tion Gives crystaUine compounds with metallic 

Salts— B'HCl [177°] Needles, v so! 

water and alcohol — Sulphate needles — 

Picrate yellowcrystalline powder — Platino 
chloride yellow needles 
Nxtrosamxne CgH^NgO le 
/CMev 

CeH4<^j^^NNO [60°J From B'HCl and 


cold aqueous NaNO^ Yellow needles, v sol# 
alcohol, ether, and chloroform 
Di methyl indazine CdHjoNo ^ e 



NMe [80°] Formed by methyla- 


tion of the preceding Colourless plates, v sol 
alcohol, ether, benzene, and hot water 


Di methyl i indazme [36°] 


Formed from methyl o amido acetophenone by 
conversion into the mtiosarnme 
CHg CO CgH^ NMe NO and reducing this body 
with zinc and HO Ac (Fischer a Tafel, A 227, 
336) Yellow oil, solidifying on cooling as neai ly 
colourless plates Very volatile with steam It 
forms crystalline compounds with metallic salts 
— The chloride forma colourless needles — 
The sulphate crystallises m needles, and the 
picrate in rectangular tables 

METHYL INDAZINE i/.SULPHONIC ACID 
.CMe. 

CgHgNjSOa te OeH4<^| ^N SOgH The 

sodium salt of this acid is formed as described 
under methyl indazme It is m sol cold water, 
but ppd on addition of NaOH or NaCl It does 
not reduce HgO or Fehhng’s solution Boihng 
cono HClAq sphts it up mto NaHSO, and 
methyl-mdazme 

METHYL INDAZOLE v Methyl ihdazihb. 
DI-METHYL-INDIGO t; Indigo 
KETHYL-ISO-INDILSUOINE V Indmo. 
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(In. 1) METHYL IKDOLE 0,H,N 

ScatoU SkatoU [95®] 

(266° 1 V ) V D (H- 1) 65 2 (calc 65 5) 

Occurrence — The chief volatile constitaent 
of human faeces, but not present m that of dogs 
(Brieger, J pr [2] 17, 129 , A 12. 1986) It 
occurs among the products of the putrefaction 
of albuminous substances (Bneger, Nencki, J pr 
[2] 17, 98, JS' 4,371, E a H Salkowsky, B 
12, 651) 

Formation — 1 By fusing egg albumen with 
KOH (Nenoki) — 2 By reducing indigo with tin 
and HCl, and distilling the product with zinc- 
dust A mixture of indole and scatole is thus 
obtained, and these are combined with picric 
acid When the picrates are distillecf with cone 
NaOHAq the indole is destroyed, and the scatole 
passes over, and may be crystallised from water 
The yield is 3 p c Scatole prepared in this 
way has no faecal odour (Baeyer, B 13, 2339) — 
3 By heatmg anihne zinc chloride with gly 
cerine (Fischer a German, B 16, 710) —4 By 
adding nitro cummic acid (6 pts ) to amido 
cuminic acid (obtained by reducing 4 pts of the 
nitro acid), mixing with baryta (10 pts ), drying, 
and distilling (Fileti, O 13, 358, 378) —5 The 
phenyl hydrazide of propionic acid is warmed 
with ZnClj, and the product distiUed with steam 
(E Fischer, A 236, 138) — 6 In small quantity 
in distilling strychnine with lime (Stoehr, B 20, 
1108 , Lobisch a Malfatti, M 9, 629) —7 By 
heatmg its carboxylic acid (Arnold, A 246, 
335) 

Preparation from pancreas — 2,300 grms 
pancreas and 500 grms flesh are freed from fat, 
cut up and put into a loosely covered pot con 
taming 8 litres of water The whole is left 
for 6 months at the ordinary temperature At 
the end of the fourth month the odour of skatole 
appears The hquid is acidified with acetic 
acid and distilled The distillate is acidified 
with HCl and picric acid is added Btd needles 
of skatolepicrate,CBHsN CaH2(NO,),OH, separate 
This 18 decomposed by ammonia, and the skatole 
18 distilled over with steam and crystallised from 
water (Nencki, J pr [2] 20, 467) 

Propel tus — Glittering plates of powerful 
faecal odour, si sol water It differs from indole 
in giving no colour when its solutions are 
treated with chlorine water Its solution gives 
with fuming HNO, an opalescence , with KNO, 
and acetic acid a white pp of the nitrosamme , 
with CrO, a red amorphous pp m concentrated 
solutions, and with FeCl, no colour (Brieger, 
J pr [2] 17, 130) It 18 not attacked by warm 
dilute HNOg It colours pme wood moistened 
with HCl red , this is best seen by dropping pme 
wood saturated with an alcoholic solution of 
scatole into cold cone HCLA.q (Fischer, A 23b, 
138) 

Reactions — 1 Potash-fusion yields the oor- 
respondmg indole carboxylic acid (Ciamician a 
Magnamni, B 21, 673) —2 By passing over 
a mixture of sodvum and scatole, heated at 240° 
there is formed indole (Jn-l)-carboxyho acid 
(0 a M ) — 8 With chU^form and NaOEt it 
yields a chloro methyl-qumolme 0,oH,ClN — 4. 
Bensoic aldehyde and ZnOl, form, slowly at 100°, 
CJH, OH(OJH,N), which crystallises from alcohol 
[142°] (Fischer, B 19, 2989)— 3 Whenadminis- 
voL ra 


tered to animals it appears in the urine m the 
form of the chromogen of a red pigment and as 
methyl mdyl sulphuric acid CgHgN SO^H (?) 
(Bneger, H 4, 414 , Mester, H 12, 130) 

Salts — -B'jHOl Ppd in needles when ether 
IS added to its alcohoho solution (Wenzmg, A 
239, 239) [168°] Insol ether, v si sol water, 

V sol alcohol — ^Piorate B'CeHj(NOa),OH Red 
needles 

Acetyl derivative so called t; Metbtl- 

INDTli METHYL EBTONE 

^Dihydnde ObH„N i e 

(232° iV) »t 744 mm 

Formed by reducing an alcoholic solution of 
scatole with zinc dust and HCl (Wenzmg, A 
239, 242) Colourless oil, resemblmg qumolme 
and piperidme in odour V sol alcohol, ether, 
and hgroin Its alcoholic solution stains pme 
wood, moistened with HClAq, orange It re 
duces AgNO, and FeCl, on warimng It yields a 
nitrosamme which may be reduced to an oily 
hydrazine With phenyl thiocarbimide it forms 
a compound melting at 125° — *B'HC1 soL 
alcohol and water, insol ether — Oxalate 
[126^] , msol ether — B'jHjPtCl, yellow needles, 
si sol water, decomposed by hot water —Pi 
orate [150°] , yellow granular crystals (from 
benzene) 

(Bi 2) Methyl-mdole C,H,N t e 

Methyl UtoU [60°] (272° 

1 V ) at 750 mm VJD 4 75 (calc 4 54) (Tread 
well, B 14, 1466) 

Formation — 1 By nitrating benzyl methyl 
ketone with fummg HNO,, reduemg the result 
mg [2 l]C„H,(NO,) CHj CO CH, with zme dust 
and ammonia, and distilling with steam (Baeyer 
a Jackson, B 13, 187 , 14, 879) — 2 Obtamed 
by heatmg the phenyl hydrazide of acetone 
(CH^jC N NHC^Hj (1 pt ) with ZnClj (5 pts ) for 
half an hour at 100° and then for some mmutes 
at 180° (E Fischer, B 19, 1564 , A 236, 124) 
Properties — Needles or plates (from hgroin), 
sL sol hot water, v sol alcohol and ether 
Smells like mdole V sol cold HClAq, but de 
composed on boiling TMth cone HClAq HNO, 
colours its solution yellow, and soon gives a 
yellow amorphous pp which does not give 
Liebermann’s reaction Colours pine wood, 
moistened with HClAq, red 

Reactions — 1 KMnO^ oxidises it to acetvl 
o amido benzoic acid — 2 Potash fusion yields 
mdole(/n 2) carboxylic acid (Ciamician a Magna 
nmi, B 21, 673) — 3 By heatmg with sodium 
m a stream of CO, at 240° there is formed methyl 
indole carboxylic acid (Ciamician a Magnanini, 
B 21, 671) —4 Reduc^ by tin and HCl to a hy 
dride, although sodium amalgam does not act 
upon it — 5 With chloroform and NaOEt it 
yields chloro methyl qumolme [71°] Biomo 
form and NaOEt yield the corresponding bromo 
methyl qumolme (Magnanini, O 17, 246) — 6 
On heating with cone HClAq for 7 hours at 225° 
there is fbrmed anihne and a hquid base CioH,N 
(250°) which smells like qumohne and forms 
the salts B',HjPtCl, and B'HAuCl* (Magnanmi, 
B 20, 2609) —7 Bemotc aldehyde at 100° 

forms 0,H40 h(c^^J^*^NH), which separates 

from acetone m colourless shining crystals 

Z 
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[247*^], insol water, v, si sol hot alcohol and 
ether On boiling with Fe^Glg m HOAo it is 
converted into di>methyl rosindole (Fischer, A 
242, 878 , B 19, 2988) — 8 N%tro~henzoic 
aldehyde heated with (In 2) methyl indole on 
the water bath forms tne corresponding 
[8.1]0«H4(N0*) 0H(C,H,N)2, small crystals (from 
acetone), si sol alcohol, ether, and HO Ac 
This body melts at 263°, and is r^uced by zinc 
dust and ammonia to OJB4(NH2) CH(09HgN)2 a 
yellow cry stallisable oil (Fischer, A 242, 37 5) — 9 
By fusing with phthaltc anhydride and a httle 
ZnClg there is formed an acid 0,7H„N0, pto 
bably C^HgN CO O4H4 CO^H which crystallises 
from alcohol in colourless prisms, insol water, 

1 sol ether, v sol hot alcohol and HOAo 
Fischer) — 10 On heatmgwith benzoyl chloride 
nd a little ZnCl, the products are di methyl- 
osmdole CjsHjoNj and benzoyl methyl indole — 
1 On heatmg with erne chloride alone, a small 
[uantity of qumolme is formed (Fischer a 
Jteche, B 20, 819) — 12 Diazo benzene chloride 
md NaOAc form compact red crystals (from 

letroleum ether) of CgHj N N 

116°], insol water, v sol alcohol, ether, and 
lenzene, m sol petroleum ether This body is 
ipht up again, by reduction, into aniline and 

imido methyl indole 

113°] (Fischer, A 242, 384) —13 When (In 2). 
nethyl indole (1 pt ) is heated with Mel (2^ pts ) 
tnd a little methyl alcohol at 100° for 15 hours, 
here is produced di methyl quinoline dihydride 
;243°) (Fischer a Steche, B 20, 818, 2199) 

Salts — B'HI Formed by passing dry HI 
nto a solution of the methyl indole m ether 
[Wagner, A 242, 388) Flocculent pp , very 
jasily decomposed by water and by moist air — 
B'jHjPtClj 3aq yellow needles, decomposed by 
ivater 

pTX 

Acetyl derivative CaH4<^j^^^^CMe 

[200°-210° at 40 mm ) Formed in small quan 
:ity, together with methyl indyl methyl ketone 
[2 V ), by heating (In 2) methyl indole with Ac O 
md NaOAc The product is extracted with 
ihloroform, and the extract distilled in vacuo 
[Magnanmi, O 18, 95) Pale yellow liquid 
Decomposed by boiling aqueous KOH into KOAc 
and methyl indole Yields indole carboxylic acid 
on fusion with potash EMn04 oxidises it to 
acetyl o-amido benzoic acid (Ciamician a Mag 
nanmi, B 21, 673) 

(8) A cetyl derivative v Methyl indil 

METHYL KETONE 

Benzoyl derivative CjjHgNBz [82°] 
Formed, together with di methyl rosindole, by 
heating (In 2) methyl indole with BzCl and a 
little ZnClj on the water bath (Fischer a Wag 
ner, B 20, 817) Glittering plates (from alcohol), 
V si sol hot water, m sol alcohol and ether 

Dihydnde 0,H„N »e 

Sydromethylketole (228° iV) at ^42 mm 
Prepared by reduction of (In 2) -methyl indole 
with tin and HCl (Jackson, B 14, 883 , Wen 
zing, A 239, 244) Colourless oil with powerful 
odour Heavier than water Strong base With 
phenyl-thiocarbimide it forms a compound 
CifHigN^S, which crystallises from ether mpnsms 


[101°] — B'gHaPtCl, . orange yellow needles , de- 
composed by water —Oxalate [130°], crys- 
talline — Picrate [161°], crystalline 

Acetyl derivative CjHjoNAo [66°] 
From the dihydride and ACgO White needles, 
insol water, sol most other solvents 

C,H,oN NO [65°] Formedby 
adding NaN02 to a solution of the hydrochloride 
of (In 2) methyl indole dihydride (Jackson) 
Yellow crystals (from ligroin), v sol alcohol, 
ether, and boiling ligrom On treatment with 
tin and HCl, methyl indole dihydnde is regene 
rated On reduction with zinc dust and HOAc 
it yields the hydrazine C^Hj^N NH , which crys 
tallises from ligrom in prisms [41°], and yields a 
crystalline sulphate and hydrochloride 

(In 3)-Methyl mdoleCA<SMe^®® 

1 V ) at 720 mm S G 2 1 0707 Obtained by 
long heating at about 205° from its carboxylic 
acid [212°], which is formed by the action of 
HCl on the phenyl methyl hydrazide of pyruvic 
acid (Fischer a Hess, B 17, 662) Formed also 
by heating w chloro methyl o amido styrene 
C4H4(NHMe) CH CHCl with NaOEt at 135° 
(Lipp, B 17, 2510) 

Properties — Yellowish liquid, nearly insol 
water, v sol alcohol, ether, and benzene Vola 
tile with steam A chip of pine wood, dipped m 
HClAq, IS coloured violet red by its vapour or 
solution It dissolves m oono HClAq and is 
reppd by addition of water Fuming nitric acid 
added to (In 3) methyl indole suspended in water 
gives a deep red colour and finally a red pp 

Reactions — 1 An alkaline solution of bromine 
(NaOBr) converts it into di bromo methyl oxin 
dole CpH^rjNO, which crystallises in transpa 
rent tables, melting at 204° It is converted by 
heating with alcoholic potash into methyl 
isatin, which is ppd , after boiling off the alcoliol, 
byaddmgHCl —2 (In 3) methyl indole (2 mols ) 
heated with benzoic aldehyde (1 mol ) and 
ZnCl, fpr 2 hours on the water bath forms 

C^Hs CH(C’^^^<^NMe)2, which crystallises 111 

colourless prisms [197°], insol water, si sol al 
oohol and ether, v sol hot acetone and HOAc 
It yields a red dye on heating with FeCl in 
HOAc (Fischer, A 242, 377 , B 19 29h8i — 
3 On fusing equal weights of phthalic anhydride 
and (In 3) methyl indole with a little ZnCl^ at 
100° there is formed C«H4 C202(CpHsN) , which 
crystallises from acetone in colourless pnsms 
[300°] It is insol water and alkalis, v si sol 
ether and alcohol, but v sol hot acetone 
(Fischer, A 242, 382 , B 19, 2989) —4 Scarcely 
attacked by Mel at 100°, but at 120° it appears 
to yield a methyl quinoline dihydride (Fischer 
a Steche, B 20, 2199) 

Picrate 0ANC,H2(N02 )s 0H [150°] Long 
dark red pnsms or needles, v sol benzene, si 
sol ether Decomposed by alcohol 

Chloro derivative v Di-chlobo methyl- 

TNDOLBk 

Dihyarid# (216® i V ) a» 

728 mm Formed by reducing (In 3) methyl 
indole With zinc dust and cone HClAq (Wenzing, 
A 239, 246) Liquid, b 1 sol water, v sol aloo> 
hoi and ether, volatile with steam Most of itc 
salts dissolve in alcohol and water — B'^^PtOtg : 
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yellow needles, decomposed by boiling water — 
Oxalate [105°] —Pi crate [155°], yellow 
tables (from benzene) 

CMe OH C OH^ 

(B 2) Methyl-indole | || ^CH. 

CH CHCNH/ 

Tohndole [68 6°] Formed by* heating at 240° 
its carboxybe acid, which is omained from the 
P tolyl hydrazide of pyruvic ether (Kaschen, A 
239, 226) Needles (from water), m sol hot 
water, v sol alcohol, ether, benzene, and ligroin 
Volatile with steam Reacts like indole with 
pine wood and wi?h nitrous acid — Pier ate 
R'CeHj(N02)80H [151°] Bed needles (from 
water) 

(In 1,2) Di methyl indole C.oHiiN 

[108°] (285°iV) Formed 

by heating the phenyl hydrazide of methyl ethyl 
ketone with ZnCljat 180° (E Fischer, B 19,1565, 
A 236, 126) Formed also by heating bromo 
acttyl propionic acid CHj CO CHBr CBLj COjH 
{1 pt ) with aniline (3 pts ) at 100° (Wolff, B 
20, 427 , 21, 123) Obtained hkewise by heating 
. C CH, CO^H 

CsH,< -^CMe at 225° (Fischer) 

\NH 

Properties — White plates (from dilute alco 
hoi) Smells like indole V si sol hot water, 

V e sol alcohol and ether, si sol cold hgrom 
Dissolves in cone HClAq but is reppd on dilu- 
tion with water Does not colour pine wood 
Reactions — 1 NaNOo added to its solution 
in HO Ac forms a nitrosamine [63°], crystal- | 
hsmg in yellow needles, v si sol water, v sol 
alcohol By zinc dust and HCl it is re con- 
verted into di methyl indole It exhibits Lieber- 
mann s reaction —2 Mel in MeOH converts it 
into tri methyl quinoline dihydride 

Pier ate B'C«H2(N02)80H [167°] Brown 

needles (from alcohol) 

Dihydnde (231°) at 

750 mm Formed by reducing di methyl indole 
with zinc dust and HClAq (Steche, A 242, 371) 
{In 2,3) Di methyl indole Cj<,HnN %e 

C6H,<[^^^^^C'Me [56°] Formed by heating I 

the phenyl methyl hydrazide of acetone (1 pt ) 
with zinc chloride (5 pts ) for 3 hours at 130° 
/Fischer, B 19, 1566, Degen, A 236, 153) 
Formed also by heating its carboxylic acid 

at 200° (D ) White 


C6H,<^'(Cg)'>CMe at 200° (D ) White 
needles, v sol alcohol, ether, benzene, and 
ligroin, V si sol water, v sol cone HClAq 
May be distilled without decomposition It gives 
the pine wood test very distinctly Nitrous acid 
forms a complicated product The pier ate 
crystallises m dark red needles The hydride 
IB V sol weak acids 

{In 1,3) Di methyl Indole 

(230°- 265^) Formed by heating the phenyl- 
methyl hydrazide of n propionic aldehyde (1 pt ) 
with ZnCla (6 pts ) at 136° (Degen, A 236, 163) 
Oil 

{B 2‘In-n) Bi-methyl-lndole CioHuN 
CMeCHOCH ^ 

I I ^OHa M$thyl-p‘toltnd<ae 

<3H CHONMw^ 


(242°-245^ Formed by heatmg its earbozyho 
acid at 22o° (Hegel, A 232, 216) Liquid, vola- 
tile with steam , v soL alcohol, ether, and bena^ 
ene Dyes pine wood, moistened with HCl, red. 
Fuming HNO* gives a red colour and, finally, a 
pp The picrateis crystalline 

{B 2, In 2)-Di methyl indole 0,oH,,N 
CMeCHCCH. 

[ 11 '^CMe Methyl -p tolindoU 

CH CHCNH^ 

[114°-117°] Formed by heating the ®-tolyl- 
hydrazide of acetone with ZnCl^ (Raschen, A 
2^, 227) May be distilled without decompo- 
sition Almost insol hot water, v sol hot alco 
hoi, ether, and benzene —B'C8H2(NOj),(OH) 
[156°] Dark red needles (from benzene) 

{B 4, In 2) Bi methyl indole C,JH„N 
CH CHCCH * 

I II ^CH mthylo-lohndoU Ob- 

CH CMe C NMe/ 

tamed by the action of heat on its carboxyho 
acid, which is derived from the o tolyl methyl- 
hydrazide of pyruvic acid (Hegel, A 232, 220) 
Liquid, smelhng like indole, volatile with steam 
Dyes pine wood, acidified by HCl, violet red. 
Behaves like indole towards mtroua acid 

Bi-methyl indole CjoH^N (275-) Formed 
by allowing a solution of the hydrochloride of 
(a) di methyl dipyrrole m dilute H^S04 to stand 
for some time m the cold (Dennstedt, B 21, 
3439) Liquid, volatile with steam — Pier ate 
B'CfiH2(N02)sOH [156°] Dark red silky needles 
(from benzene) 

Bi methyl indole C,oH,,N (c 270°) Formed 
from (J8) di methyl dipyrrole in the same way as 
the preceding isomeride (D ) Liquid Smells 
like Bcatole — Picrate B'C6H.(NOJ,OH [149°] 
Red silky needles 

{In 1,2,3) Tn methyl indole C,,H„N te 
CgH^^C^^^g^CMe (280°) Formed by heating 

di methyl indjl acetic acid for several hours at 
210° (Degen, A 236, 160) Formed also by 
heatmg the phenyl methyl hydrazide of methyl 
ethyl ketone with ZnCl^ at 180° (D ) Yellow 
oil with characteristic odour Miscible with al- 
cohol and ether Gives no colour to pine wood 
Picrate [150°] Dark red 

needles (from hot benzene) 

(B 4, In 1, 2) Tn methyl indole C,iHi,N 
CH CHCCMe. 

I II ^CMe [79°] (283° uncor) 

CH CMe C NH / 

Foimed by heating bromo acetyl propionic 

(bromo levuhc) acid CH3 CO CHBr CH^ CO^H 
with o toluidme (Wolff, B 21, 3362) White 
plates, V sol alcohol, chloroform, and petroleum 
ether, v si sol water Volatile with steam — 
Picrate B'C8H2(N02),0H [152°] Purple red 

scales 

(B 2, In 1,2) Tri-methyl Indole CnH„N le, 
CMe CH C CMe;. 

1 1) ^CMe [121°] (297° cor) 

CH CH CNH/ 

Formed by warming $ bromo acetyl propionic 
acid {f pt ) with p toluidme (3 pts ), and finally 
heatmg the mixture to boilmg (Wolff, B 21, 
8361) Plates, v sol alcohol, cUoroform, and 
petroleum ether, v si sol water Does not give 
the pine wood reaction The solution m HO Ac, 
mixed with FeCltt becomes green on boilmg, and 

*2 
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finaUyblue Picrate B'OACNOJgOH [189®] 
Browmsh-red needles, v sol benzene and al- 
cohol 

Nitrosamine [73®] 

Golden-yellow needles, v e sol alcohol and 
HOAo, b 1 Bol water 

Tetra-methyl-indole O^HjjN (286®) Light- 
yellow oil, with characteristic odour (Dennstedt, 
B 22,1924) PicratoB'0,H,(N02),OH [100®] 
Shining red needles 

METHYL-INDOLE ACETIC ACIDt; Methtl 

dDYL-ACETIC ACID 

(In 1).METHYL.IND0LE {In 2).CAEB. 
OXTLIC ACID 

CO^H ScatoU {$)~carboxylic 

acid [166®] Formed by saponifying with alco- 
hoho potash its ether which is obtained by boil 
mg with alcoholic hydrogen sulphate ^10 p o ), 
the phenyl hydrazide of ethyl glyoxyhc ether 
OH3 OH, C(N2HPh) COjH (Wislicenus a Arnold, 
B 20, 3396 , A 246, 336) Formed also by heat 
mg Bcatole with sodium m a current of CO2 at 
240® (Oiamician a Magnanim, G 18, 61 , B 
21, 672, 1927 , Rend Accad Lino [4] 4, 740) 
Thm white needles (from bOiling water), v 
Bol alcohol and benzene, v si sol water Its 
alcoholic solution is coloured deep red by 
FeClj On heating above 165® it is split up 
into OO3, and scatole [96®] — AgA" white powder, 
msol water 

Ethyl ether EtA! [134®] Needles (from 
alcohol), msol water, v e sol benzene and 
ether 

(In l)-Methyl-mdole carboxylic acid 

Scatole (a) carboxylic acid [164®] 
(Possibly identical with the preceding acid) 
Occurs among the products of the putrefaction 
of serum albumen, and of muscular tissue (H a 
E Salkowsky, B 13, 191, 2217 , H 8, 23 , 9, 
8) Small plates (from benzene) Decomposed 
on heatmg above its meltmg point mto COj and 
Bcatole V 81 sol cold water, v sol alcohol and 
ether, m sol benzene FeCl, colours its dilute 
solution (contammg HCl) violet on boiliug 
Nitrous acid colours its dilute solution cherry 
red, and presently gives a pp Bleaching powder 
colours a dilute solution, acidified by HOI, purple, 
this reaction, and that with nitrous acid, are not 
exhibited by {In l)-mdole (In 2) carboxylic acid 
— ^AgA' Sparingly soluble pp 

(In 2) Methyl-indole (In 1) -carboxylic acid 
yO CO2H 

QJS./ ^ Methyl ketole carboxylic 

'NH OMe 

acid [172°] or [183®J Prepared by heatmg 


Prepared by heatmg 


(In 21-methyl mdole (10 g ) mixed with sodium 
(3 6 g ) m a current of dry 00^ first at 236® and 
finally at 316® , the unaltered methyl-mdole is 
removed by steam distillation, and the acid re 
crystalhsed from acetone (Oiamician a Mag 
namni, O 18, 60 , B 21, 672 , Bend Accad 
Line [4] 4, 740) White crystallme powder, 
completely decomposed at its meltmg point mto 
OO^and methyl mdole (methyl ketole) , this de- 
compositioU 13 partially effected by merely boil- 
ing the aqueous solution SI sol water and 
benzene, v sol alcohol and acetone It gives 
white pps with lead and mercuno salts, and a 


green pp with a cupric salt — AgA^ white orys 
talline pp 

(In 3)-Methyl-indole (In 1) carboxylic acid 
[212''] Obtained by 

heating tne phenyl methyl hydrazide of pyruvic 
acid (1 pt ) witl/ 10 p c aqueous HOI (16 pts ) 
on the water bath (E Fischer a Hess, B 17, 
669) White needles, v sol hot alcohol, ether, 
and benzene, si sol hot water, nearly msol 
cold water Its solution m E[2S04 is red By 
prolonged heatmg at its meltmg point it is split 
up into OO2 and (In 3) -methyl-mdole Readily 
oxidised by KMn04 An alkaline solution of Br 
I or 01 oxidises it to methyl-i^^ isatin and 00^ 

(B 4)-Methyl-indole (In 2) carboxylic acid 
OH OHO OH. 

I 11 ^0 OOH [171°] Formed by 

OH OMe 0 NH/ 

I saponifymg with alcohohc potash its ethyl ether 
which IS obtained by heatmg the o-tolyl hydra 
zide of pyruvic ether (1 pt ) with ZnClj (1 pt ) at 
I 220® (Raschen, A 239, 228) Needles (from 
water), v sol alcohol, ether, and HOAo 

(B 2) -Methyl-mdole (In 2) carboxylic acid 
OMe OH 0 OH. 

I 11 ^CCOjH [228®] Formed from 

OH OHCNH^ 

its ethyl ether which is obtained by heatmg the 
jp-tolyl hydrazide of pyruvic ether with ZnCl^ at 
220° (Raschen, A 239, 228) Needles (fiom 
water), m sol hot water, v sol alcohol, ether, 
chloroform, and HOAc Decomposed on fusion 
mto COj and (B 2) methyl mdole 

Ethyl ether EtA' [160®] Colourless 
needles or plates 

(In 2, 3) Di methyl-mdole (In l)-carboxyhc 
aoid C„H„NO, »e ^)>CMe 

I [185®] Formed by saponify mg its ether which 
I 18 obtained by heatmg the phenyl methyl hydra 
' zide of acetoacetic ether with ZnClg (Fischer, 
B 19, 1569 , Degen, A 236, 157) Six-sided 
plates, m sol hot alcohol and chloroform, si 
sol water, ether, benzene, and hgrom Splits up 
at 200® into COg and (In 2 3) di methyl mdole 
The Na salt is msol cone NaOHAq The Ag 
salt 18 msol NHyAq Colours pme wood 

Ethyl ether EtA' [96®] Colourless 
needles (from alcohol-ligrom), v sol alcohol 
ether, benzene, and chloroform, si sol hgrom 
(B 4, In 3) Di-methyl mdole (In 2)-carb- 
oxylio acid C,,H„NO, le 
OH OH 0 OH . 

I II ^CCO^H [210®] Formed by 

CHCMeONMe/ 

viexmm^ the o-tolyl methyl-hydrazide of pyruvic 
acid (1 pt ) with phosphono acid (20 pts of S Q 
1 17) on the water bath (Hegel, A 262, 220) 
Colourless needles (from benzene), v e sol 
alcohol Splits up on heatmg into OO2 and the 
corresponding di methyl mdole When its alka 
line solution is warmed with NaOCl and the 
product heated with water there is formed di- 

methyl + leatin 0.H,Me<^^g>00 [167°] 

(B 2, In d)-Di-]nethyl-indole (In 2) oarb- 
OMeOHOOH w 

oxylic aoid J fl ^OCO^H [221®]* 

OH OHCNMe/ 

Formed by wanning the p tolyl methyl bydia- 
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side of p;piyic acid (1 pt ) with HCl (20 pis of 
10 p c ), me acid being ppd (Hegel, A 232, 216) 
!^eedles (from hot alcohol), si sol ether, sol hot 
lenzene, chloroform, and glacial HOAc, insol 
igrorn Forms the corresponding di methyl- 
ndole on heating A neutral solution of its Na 
salt gives with NaOCl a yellow crystalline pp 
136°], which on boiling with water is changed 

^0 di methyl 4^ isatm CeH3Mc<^^^CO crys 

^Uising in red needles [148°] 

METHYL DSTDOKAPHTHEKE te 

=.h.<Eh ^CH Ifelhj/l . tndme (206°) 

[Eoser) , (201°) (Yon Pechmann, JB 16, 616) 
Formed by distilhng methyl indonap^ithene car- 
Doxyhc acid with soda lime (Eoser, A 247, 169) 
Transparent highly refractive liqmd, smelling 
somewhat like naphthalene Absorbs oxygen 
from the air, becoming gummy On heating 
mth cone HClAq it also becomes gummy, and 
H SO^ has a like effect By heatmg with HIAq 
at 180° it 18 converted into a solid body, fusible 
under water, v sol ether, si sol alcohol 
Picric acid compound 
CioH,oC 6H2(N0480H [76°] Unstable orange 
powder (Von MiUer, B 23, 1882) 

METHYL INLOKAFHTHEKE CABBOXY 

Lie ACIB C„H..O, le CO,H 

‘ Dihydronaphthoic ’ acid ^200°] Formed by 
gently warming benzyl aceto acetic ether (1 pt ) 
with cone HobO* (7 pts ), and pouring the pro- 
duct into water (Yon Pechmann, B 16, 616, 
Eoser, B 20, 1574 , A 247, 158) White needles 
(from alcohol), almost insol water, m sol hot 
alconol and ether Crystallises from glacial 
acetic acid in prisms (containing HOAc) May 
be distilled with slight decomposition, but when 
boiled for a long time it splits up into CO, and 
methyl mdonaphthene On oxidation it yields 
phthahe acid 

Methyl ether ^'MeA/ [78°] Small needle#, 
V sol alcohol and ether 

Di - bromide CO,fl 

[215°] Formed by exposing the acid to bromine- 
vapour White crusts (from ether) On warm 
mg with HOAc it gives off HBr and leaves 

COjH [246“], which forma • 

methyl ether melting at 100° 

Methyl ether CiaH^BraCCjMe. [167°] 
White needles, si sol methyl alcohol 

METHYL INDOHAPHTHENE BIHYDEIDE 
CAEBOXYLIC ACID 0„H,A » « 

COja mthyl-hydnndo- 

naphthene carboxyhc acid [80°] (300°-310°) 

Formed by the action of sodium amalgam on an 
alkalme solution of methyl indonaph^ene carb- 
oxyho acid (Eoser, JB 20, 1674, A 247.166) 
Small needles (from hot water), v sol alcohol 
and ether, scarcely volatile with steam On con- 
tinued heating above 310° it becomes viscid, but 
the crystalline acid is reproduced on treatmg 
this viscid mass with alkalis — AgA' — Ba A', 2aq 
needles (from alcohol), v sol water 
MSTH^ IKDOHAFHTHOaDIHONX 

O.AO,*AOA<^CHMe. Jitthyl-AJuio. 


hydnndene [85°] (c 160° at 18 mm ) Formed 
by the action of sodium on a mixture of ethyl 
propionate and phthalate (Wislicenus a Kdtzle, 
A 262, 80) Blunt pyramids (from alcohol) or 
needles (from hght petroleum), sol ether and hot 
water The sodium derivative Oj^HjNaO, 
crystallises in small dark-red pnsms 

Di.oxim O.H.<®pg>CHMe [m<>]. 

Needles, sol alcohol, ether, alkahs, and HOAc 
Mono -phenyl-hy dr azide 

[164°] Crystals, t. 

sol ether and benzene Forms a green solution 
in HOAc 

Di^ethyLindonaphthoquinone CjjHjpO, i^ 
C.H,<^>CMe [108°] (c 260°) Formed 

by heating methyl indonaphthoqumone with 
Mel and MeOH at 100° (W a K ) V sol al- 
cohol, ether, and benzene 
Phenyl hydrazide 

CA<^<^^^|>CMej [184°-187°] Slender 

yellowish pnsms (from alcohol) , sol ether and 
HOAc FeCl, colours its solution in £[,804 in- 
tensely dark green 

METHYL INDOPHENINE v Indopecbnine 
METHYL-INDYL ACETIC ACID C,,H„NO, 
^CH,.CO,H 

ue C,H4< % [195°-200°] 

^H CMe 

Formed by warming the phenyl hydrazide of 
acetyl propionic (levulic) acid with ZnCl, at 
125° (E Fischer, B 19, 1565 , A 236, 149) 
Colourless plates, si sol hot water and ohloro- 
fonn, m sol ether, v sol hot alcohol, v e sol 
acetone and hot HOAc Nitrous acid yields a 
nitrosamme At 225° it is split up, slowly into 
CO, and di methyl mdole Its picric acid com- 
pound crystallises in slender dark red needles 
Di-methyl-mdyl-acetio acid O^HigNO. ml 
,CH, copa 

0.H4< . [188°] Formed by 

^Me CMe 

saponification (by alcoholic EOH) of its ether, 
which IB obtained by warming the phenyl methyl- 
hydrazide of acetyl propiomc ether with ZnCl, 
(Fischer, B 19, 1568, Degen, A 236, 168) 
Colourless plates, si sol water, ether, and benz- 
ene, V sol alcohol and chloroform Its alkaline 
salts are v e sol water, but ppd on addition of 
caustic alkalis At 210° it is split up mto CO, 
and (Jn-1,2,3) in methyl-mdole Does not give 
the pine- wood reaction 

METHYL INDYL KETONE v {$) AcetyU 
nmoLB 

(In 1) METHYL INDYL METHYL KETONE 
C„H„NO t*. CO CH, Acetyl. 

scatoU [148°] Formed by heating (In-1)- 
methyl indole (scatole) (1 g ) with AcCl (10 g ) 
and ZnClj (§ g ) (Magnamni, O 18, 99 , B 21, 
1938) Ziong nee^es (from dilute alcohol), msoL 
cold water, v sol hot alcohol and acetone, m 
sol ether Volatile W’th steam Not affected 
by KOHAq, but cone HCl forms scatole Hot 
eonc HjSOf gives a purple solution 

Pier ate [156°] Yellow needles, b1 iqL 
oold, ▼ sol hot, benzene 
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Oetm C(NOH) CHr [110°]. 

Small needles, decomposed by acids and alkalis, 
xeproducmg the ketone 

(In. 2)-Methyl-mdyl methyl ketone 

CH3 

OMa^ Acetyl methyl ketole 

CMe 

[196°]. Formed by heatmg (In 2) methyl indole 
(methyl ketole) (1 pt) with Ao^O (5 pts) and 
NaOAo (1 pt ) for six hours with inverted qpn- 
denser (Jackson, B 14, 879 , Fischer, A 242, 
879) Colourless needles (from aceton^, si sol 
water, y sol alcohol and hot benzene Dissolves 
m HGlAq Not decomposed by boihng NaOHAq, 
but boihng cone HGlAq regenerates the ketone 
EMn04 oxidises it to acetyl amido benzoic acid 
(Magnanim, O 18, 07) 

Phenyl hydratxde C„HpN, to 
.CCNjHPh) CH, 

^ [0 136°] Formed 

CMe 

by heating the ketone with phenyl hydrazine 
hydrochloride and NaOAc Colourless plates, 
m sol hot benz ene, v si sol petroleum ether 
Dl- METH YL INOSITE v Dambonite 
XETHYL-IOBAMIKE v Methylamine 


XETHTL IODIDE CH, I lodo methane Mol 
w 142 (42 8°) (Dobrmer, A 243, 23) , (42 3°) 

(Perkm, 0 J 46,459) S G g2 3346 (D ),if 2 2862 , 
h 2 2629 (P ) S 008 at 16° (Bardy a Bordet, 
A Ch [6] 16, 569) C E (0°-10°) 00118 (D ) 
8 V 64 1 (Lessen, A 264, 69) , 64 8 (Bamsay) , 
MM 9 009 at 19 5° HFp (ga8) + 3420 HFv 
(gas) 2840 (Thomsen, Th ) Obtained by dis 
tilling phosphorus (1 pt ) with iodine (8 pts ), 
dissolved m moist methyl alcohol (14 pts ), or 
phosphorus (60 g ) with iodine (1000 g ) and 
methyl alcohol (500 g ) (Dumas a P4hgot, A 
16, 80 , Pierre, A 66, 147 , Landolt, A 84, 44 , 
Hofmann, C J 13, 69) Prepared also from red 
phosphorus (10 pts ), MeOH (35 pts ), and I 
(100 pts) (Personne, J 1861, 607 , Butlerow, B 
6, 661), and from M, MeOH, and gaseous HCl 
(De Vnj, J 1857, 441) The distillate is washed 
with water and rectified over CaCl, and lead oxide 
Colourless, shghtly combustible hquid Not at 
tacked by gaseous HCl 

Reactions — 1 Chlorvne converts it into 
MeCl — 2 When heated with zinc it forms 
IZnMe The moist copper zinc couple forms 
methane (Gladstone a Tribe, C I 26, 682) — 

8 When heated with alloys of K or Na with 
As or Sb it yields methides of arsenic or an 
timony —4 With Mg and A1 it forms meth 
ides — 5 When heated in a sealed tube with 
aqueous NH, it forms mono , di , and tri methyl- 
amine and NMeJ — 6 With EtOH at 125° it 
forms EtI and MeOEt (Busse a Kraut, A 177, 
272) ~7 Heated with water (15 pts ) at 100° it 
is converted into methyl alcohol (Niedenst, A 
196, 360) — 8 With HjS and water it forms 
MeI(H,S),23aq(Forcrand, A Ch [6] 29, 21) — 

9 Su^hur at 160° to 190° forms SMe,I and 
other products (Klinger, B 10, 1880) 

Hydrate (Mel),aq [-4°] (F), [4 8°] 

(ViUara, 0 B 111, 185) Formed by passing a 
onrrent of moist air through the iodide (Forcrand, 
0. B 90, 149 1) 

MBTHTIriODOFOBM v Tbi xono bthamb 


KETHTZflSATIG ACID v Isatio agio 
XETHTL-ISATIN v Isativ 
METHTL-ISATOlO ACID v ISATOIO A0n> 
XETHTL-ISATOID v Isatoxd 
MBTHYL-ITACOKIC ACID O^HgO^ [166°]. 
A product of the distillation of methyl paraconio 
acid (Frankel, A 265, 37) Formed also by 
heating a solution of methyl citraconic acid at 
160° in sealed tubes Pnsms, sol water, msol. 
chloroform When distilled it partially car 
bonises, and is partially converted into the 
isomeno methyl oitraconiG acid Nitric acid 
appears to convert m into methyl mesaconio 
acid [196°] Sodium amalgam reduces it to 
ethyl succinic acid — BaA"4aq — CaA"aq — 

TETBA METHYLIDM HYDBOXIDE v 
Methylo hy droxi de of Triuethylamine 

DI METHYL-KETINE 13 Tetra methyl 

PYRAZINB 

DI-METHYL-KETOL v Methyl oxyethyl 

KETONE 

METHYL-KETOLE v (In 2) Methyl 

XNDOLE 

DI METHYL-KETONE is Acetone 
Di methyl di ketone C^HgO, i e 
CH,COCOCH, Di acetyl (88°) S G 2? 
9734 S 25 at 16° Formed by heating its 
dicarboxylio acid (ketipic acid) either by itself 
or with dilute H2SO4 (Fittig, B 20, 3179 , A 
249, 200) Formed also from its mono oxim 
(nitroso methyl ethyl ketone) by successive 
treatment with NaHSO, and dilute acid 
CH, CO CMe NOH + H^SO, + H O 
« CH, CO COMe + NH4SO4H (Von Pechmann, 
B 20, 3162) Most easily prepared by saponi 
fying methyl aceto acetic ether with dilute (3 
pc) alkali, treating the product with NaNO^ 
and H,S04, removing alcohol by distillation, 
adding dilute H,S04 (20 vole of 15 p c ), and dis 
tilhng with steam (Von Pechmann, B 21, 1411) 
Yellow mobile liquid, smelling like acetone and 
quinone, miscible with alcohol and ether De 
composed by alkalis or hot alkaline carbonates 
Forms metallic derivatives of trimethyl glyoxal 
me with ammoniacal solutions of silver nitrate 
and of cuprous chlonde With alcohol it forms 
an unstable compound C4HaO,2HOEt, boiling 
at 76° With water it forms a crystalline hy 
drate (C4H4O0), 2aq, msol water, alcohol, and 
ether Yields a very unstable compound with 
SO, Combines with NaHSO, 

Beactions —1 With HCy it forms the nitrile 
of di oxy di methyl succinic acid — 2 Bromine 
dissolved m CSj forms a di bromo den vatu e 
04H4Br202 [117°] —3 Ammonia forms tri 
/N CMe 

methyl glyoxalme OHMe< 1 [133°] (271°). 

\NCMe 

4 When warmed with 0 iolylene diamine acet 
ate it 13 converted into tn methyl qnmoxaline 

0,H4Me<^^ crystallises from light 

petroleum in prisms [91°] (270°) — 6 Aniline 
forms the amhde PhN CMe CMe NPh, which 
crystallises from alcohol m lustrous sulphur- 
yellow scales [133°], t sol ether, m sol alcohol, 
msol water >-6 On adding dilute aqueous 
NaOH or Na,00, to an aqueous solution of the 
diketone until it becomes colourless, then at 
once aoidifymg with dilute H,S04 and extraot* 
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ing with ether, the product is di methyl quino* 
gen CH, CO CMe CH CO CO 0H„ a yellowish 
bitter syrup, which forms a phenyl-hydrazide 
08H,o(N2HPh), [205®], and is converted by excess 
of alkali into p xyloquinone — 7 Heated with 
an aqueous solution of urea it forms di methyl 
glycolunte O^HjoN^O, (Franchi nont a Klobbie, 
B T C It 251) Reduced m alkalme solu- 
tion to a product (CH, CO CH(OH) CH, ?), which 
instantly reduces Fehling’s solution m the cold 

Mono-ox%m CH, CO C(NOH) CH, Iso 
mtroso methyl ethy"^ ketone [74°] (186°) i 

V D 3 61 (calc 3 49) Formed by treating 
methyl aceto acetic ether (1 mol ) with aqueous 
KOH (3 mols ), followed by nitrous acid (V 
Meyer a Ziiblin, B 11, 322) Pnsms (from 
chloroform) or plates (from water), v e sol 
alcohol, ether, and chloroform Decomposed 
by heating with dilute HClAq at 140® into am- 
monia and acetic acid Boiling cone HClAq 
yields HOAc, hydroxylamine, and a little of the 
dioxim (Schramm, B 16, 177) By boiling with 
dilute H2SO4 it 13 split up into hydroxylamine 
and the diketone (Von Peohmann, B 20, 3213) 
Treatment with aqueous NaHSO, and dilute 
H2SO4 also forms di methyl diketone (Von Pech 
mann, B 20, 3162) Alkaline Kj,FeCy, oxidises 
it, even m the cold, to acetic and nitrous acids I 
(Gutknecht, B 12, 2290) On reduction by 1 
SnCl, and HCl, followed by removal of tin by | 
H^S and addition of alkali, tetra methyl pyrazine 
is obtained But if the solution is allowed to stand 
when acid another base is got (Braun, B 22, 
659) 

Methyl ether of the mono oxtm 
CH, CO C(NOMe) CH, (125® uncor ) Colour 
less oil, lighter than water (Ceresole, B 16, 
834) 

Dt oxtm CH,C(NOH)C(NOH)CH, Me 


onloroform, m sol acetone and hot benzene 
Dissolves in cold cone £[,804 forming a brown 
solution, which after some time becomes dirty 
wine red, appearing green m thin layers 
m HOAc oxidises it to the * osotetrazone ’ 
CH, C N NPh 

I I , which crystaUises m matted red 
CH,CNNPh 

needles [169®], insol water, sol chloroform and 
benzene, m sol ether, si sol acetone and alco 
hoi, almost insol HOAc This ‘ osotetrazone ’ 
IS reduced to the original diphenyl dihydrazide 
by warming with phenyl hydraziae HCl con 
verts the ‘ osotetrazone ’ mto an ‘ osotriazone ’ 
CH,CNv 

I ^NPh, which 18 a very weak base, 
CH,CN'^ 

[36®], (c 255®), msol water, sol alcohol and 
ether (Von Pechmann, B 21, 2759) 

DI METHYL DI-KETOKE DICABBOXYLIG 
ACID C4H4O, te CO2HCH2COCOCH2CO2H 
Di-keto adipic acid Ketipic acid Ketipatic 
acid Oxalyl dt acetic acid Obtained by warm 
mg its ethyl ether with cold cone HClAq (Fittig 
a Daimler, B 20, 203, A 249, 183) White 
amorphous powder, msol or v si sol cold water, 
alcohol, chloroform, CS^, benzene, and petroleum 
ether On heating alone or with dilute ELsSO, it 
18 converted into dimethyl diketone 

Ethyl ether EtjA" [77°] Prepared by 
warming oxalic ether with chloro-acetic ether 
and amalgamated granulated zinc at 80® for 
three days The mass is extracted with water 
and the insoluble portion treated with dilute 
H2SO4, and the solution so obtained extracted 
with ether The ether is distilled off, and the 
ketipic ether left recrystalhsed from alcohol 
(Fittig a Daimler) Formed also by the action 
of NaOEt and oxaho ether on acetic ether (Wis 


thyl ethyl acetoximic acid [234®] Formed 
by the action of hydroxylamine on the mono 
oxim (Schramm, B 16,179, Auwers a V Mejer, 
B 21, 3527) or on the diketone (Fittig, A 249, 
204) Small colourless needles, msol water, v 
sol alcohol and ether May be sublimed 

Oxtm phenyl hydraetde 
CH3 C(NOH) C(N2HPh) CH, [168®] Formed 
from the oxim and phenyl hydrazine (Von Pech 
mann a Wehsarg, B 21, 2997) Large crystals 
(from alcohol) Its solution in H2SO4 is coloured 
bluish violet by FeCl, 

Phenyl-hydrazide 

CH, CO C(Nj^Ph) CH, [138®] Formed by 
running a solution of diazobenzene chloride 
mto one of methyl acetoacetio acid, the reaction 
being completed by adding a solution of NaOAo 
(Japp a Klmgemann, B 21, 549, A 247,218, 
Von Pechmann, B 21, 1411) Yellow tables 
(from benzene) Forms a yellow solution m 
cone H2SO4 

Di-phenyl di hydraeide 
CH, C(N2HPh) C(N2HPh) CH, [243®] (Japp) , 
[239®] (Fittig) Formed by treating the mono 
phenyl nydrazide with phenyl hydrazme (Japp, 
A 247, 218), or by the action of phenyl-hydra- 
zme on an ethereal solution of di methyl di 
ketone (Fittig, A 249, 203 , Von Pechmann, 
B 20, 3164) Formed also by heating the 
phenyl hydrazide of pyruvic aoid (Japp a. 
Idhigemann, B 21, 5^) Yellowish needles, 
almost insol water, alo(^ol, and ether, el sol 


licenus, B 20, 689 , A 246, 328) Colourless 
plates or prisms, msol cold water, v sol ether 
and chloroform, m sol hot alcohol, benzene, 
and CS, Decomposed by boiling water FeClj 
colours its alcoholic solution deep red 

Reactions — 1 Bromine added to a warm 
solution of the ether m CS, forms 
CO,Et CBr^CO CO CBr, CO,Et [119®], which if 
converted by ammonia into oxamide and di 
I bromo acetamide [166®] Bromine added to a 
solution of ketipic ether m cooled CS, forms 
CO-EtCHBrCOCOCHBrCO^H, which is de 
posited in colourless plates [70®] — 2 Chlorine 
passed into a boiling solution of the ether m 
chloroform forms CO,Et CCl, CO CO CCl, CO,Et 

r ^®], which 18 also produced by chlorinating 
oxy quinone dicarboxyhc ether (Bdniger, B 
22, 1285) —3 Phenyl hydrazine forms a phenyl 
hydrazide 

CO,Et CH, C(N,HPh) C(N,HPh) CH, CO,Et 
crystallising from chloroform in hght yellow 
needles [160®- 180®] 

DI-METHYL-KETOXIM v Acsioxiif 
METEYL-LEPIDONE v Oxy dimethtl- 

j QUmOUNE 

METHYL.PAEAJ.EDOANILIKESt; Methyl- 

TBI amtd q TBI BHSNYL-METHAinES 

METHYL LUTIDOHE v Oxy tbi methyl- 

PYBIDINE 

METRYL-PSEDDO-LDTIDO-STYXIL V Oxy 

I TBX METHYL PTBmiKE 
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SI.1IETHYL.MALSIC ACID 0 AO« % i. 
002H.0Me OHe OO2H. Fyrocvnchonvo acid 
Xh-msGtyhfimumo acxd. Di-methyUethylens 
di-carboxyhc acid Butylene dtcarboxylte acid 
FormatMn — 1 Its aihydride is formed by 
the dry distillation of omohonio acid 
(Weidd «. Schmidt, B 12, 1161 ; Weidel a Brix, 
Af 8, 608) — 2 The anhydride is formed by dis- 
tilling the mother hquor from the preparation 
of terebio acid by oxidation of turpentine with 
HNO, (Roser, B 16, 1318) — 3 By heating the 
Uotone CH3 C(C02 H) CH(COjH) CHj CO at 180^ 
I O - • 



COjH CGlMe CGlMe COgH by the action of re- 
duced silver upon di-a chloro propionic acid 
(Otto a Beckurts, B 18, 825) — 6 By the action 
of reduced silver upon di chloro di methyl suc- 
omic acid (0 a B ) — 6 The anhydride is 
formed by treating either ‘ anti ’ or ‘ para ’ di- 
methyl-succinio acid m the fused state with 
bromme (Bischofi a Voit, B 23, 646) 

Properties —The free acid is unstable , on 
adding an acid to its salts the anhydride is at 
once ppd The sodium salt gives a dark red 
colouration with FeCL, and crystalline pps with 
Pb(N03)3 and HgCl, 

Salts — Na^A^^aq white crystalline solid 
— NajA'^l^aq — CaA" small needles, less sol 
hot water than cold (Boser) — CaA^'aq small 
white plates (0 a B ) — BaA" white glistening 
plates, more sol cold water than hot — Ag^A ' 
■panngly soluble pp , decomposed on heating 
into Ag,0 and the anhydride 

Methyl ether Me^A" Golourless oil 
Ethyl ether Oil Formed 

by treating the anhydride with alcohol and HGl 
OMe OOv 

Anhydride || >0 [96°] (223°) 

CMe.CO/ 

T D 4 2 (calc 4 3) Formed as above Crystal 
lises in glistening white leaflets or trimetrio 
tables (from water) , a 6 c = 626 1 1 521 or 
201 332 1 Y sol alcohol, ether, and benzene, 
el sol cold water The aqueous solution is acid 
and has a sweet but burning taste Volatile 
with steam BeadUy sublimes Not attacked 
by HNO3 Chromic acid mixture oxidises it to 
acetic acid and GO,. Reduced by sodium- 
amalgam to s-di-methyl-sucomic acid [194°] and 
two isomeno acids [241®] and [120°], the last 
acid being methyl-ethyl-malonic acid (Otto a 
ROssing, B 20, 2736) Cone HIAq at 220°, and 
zinc flhngs in water or ammonia also reduce it 
to s di methyl succimc acid The anhydride is 
not attacked by PCI5 or AcCl It is dissolved by 
aqueous alkalis, formmg the sodium salt of the 
acid Potash fusion yields oxalic acid By heat- 
ing with bromme and water at 100° there is 
formed di bromo-acetic acid When it is dissolved 
m benzene and shaken with phenyl-hydrazme 
m the cold the anhydride forms the compound 
CH, 0(CO N,H^h) OMe CO 0 N^H^Ph, which, 
when shaken with HOLAq, regenerates tljie an- 
hydnde, but when heated at 116° yields 00-, 
CMeOONH 

phenyl-hydrazme, and || | [129°], which 

CMeOONPh 

crystallises from dilute alcohol m yellow mono- 
olinio prisms, and yields di methyl maleic aoid 


wnen wanned with KOHAq or HCiAq (Otto a. 
Holst, J pr [2] 42. 67) 

CMeCOCl 

Chloride || (220°-230°) Formed 

OMe COCl 

by the action of PCI* on the anhydride (0 a H ) 
Yellow oil When acted upon by the Na salt it 
fields the anhydnde NH, converts ]it into the 
imide Phenyl-hydrazme forms the compound 
CMeCOv 

ii \NNHPh [187°] isomeno with the 
CMe 0(y 

body meltmg at 129° (v supra) 

CMe COv 

Imtde II >NH [118°] Formed by 

CMe CO^ 

heating the anhydride with alcohoho NH3 Tri- 
clinic plates, m sol hot water, v sol alcohol 
May be subhmed — *B'2H2PtCl3 
CMe COv 

Anilide || \NPh [96°] Formed 
CMe CO^ 

by heating the anhydride with aniline at 180'’ 
Prisms (from alcohol) 

METHYL-MALONIC ACID C,H,0, is 
CH, CH(C02 H)j Iso succinic acid Mol w 
118 [130°] HCv 365,100 HCp 364,800 

HF 218,200 (Stohmann, Kleber, a Langbeir, 
J pr [2] 40, 207) S H (0°~60°) 3372 (HcbS 
P [2] 36, 410) 

Formation — 1 By decomposing o cyano 
propionic acid with potash (Wichelhaus, Z 1867, 
247 , Byk, J pr [2] 1, 19) — 2 From sodium 
malonio ether and Mel (Zublin, B 12, 1112) 
Preparation —By acting on potassium a 
bromo propionate with pure aqueous KCy, and 
saponifying the product by boihng with aqueous 
KOH (Cohn, A 261, 335) 

Properties — Long prisms or tables (by sub- 
limation) Decomposed on distillation into CO, 
and propionic acid FeClj gives no pp in neu- 
tral solutions Fuming HNO, decomposes it 
mto tri nitro ethane, COj and acetic acid (Fran- 
ohimont, B T C 6, 281) Electrolysis of a con- 
centrated solution of its potassium salt yields 
hydrogen, COj, and oxygen 

Salts — NaHA^^aq — Na2A"2aq ~KHA" — 
KjA'^aq — CaA'^^aq — CaA^'aq Solubility 
Miczynsky (M 7, 269) — BaA" 2aq — ZnA" 3aq 
— PbA"iaq — Ag^A" heavy granular pp 
gradually becoming crystalline 

Methyl ether MejA" (179°) SG ^ 
1 107 When treated with HNO, (S G 15) it 
gives a small quantity of CH, C(N02){C0^Me)2 
Ethyl ether Et^A'^ (196 6° cor) (Kres- 
townikoff, B 10, 409) , (199°) (Perkin, G J 45, 
610) S G fl 1 021 (Conrad a Bischofl, A 204, 
146), 10213, §f 10130 (P) 

Di-amide CH3 CH(CO NH2)2. [206°]. 

Formed, together with methyl carbonate, by 
treating the compound CH, C(N02){C02Me)a {v 
tupra) with ammonia (Franchimont, B T. 0. 8 , 
286) V b 1 sol alcohol 
Di~methyl~di-amide 
CH, OH(CO NHMe), [164°] Formed by the 
action of methylamine on the ether (Franchi- 
mont, B T C 4t 204) Small needles (from 
benzene), v sol water and alcohol, si sol ether 
and benzene Fuming HNO, decomposes it» 
forming CO^ and N^O 
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Bi- methyl -malonie aoid GMe2(G02H]2< 
tsopyrotartanc acid Mol w 132 [186®] 

H G 616,300 H F 230,700 (Stohmann, Kleber, 
a Langbein, J pr [2] 40, 208) S H (0®~60®) 
•310 (Hess, P [2] 36. 410) 

Formation — 1 By heating bromo isobutyrio 
acid with KGy and decomposing the resulting 
nitrile with potash or HGlAq (Markownikoff, B 
6, 1440 , A 182, 324) — 2 By Doihng di methyl- 
barbituric acid with potash (Gonrad a Guthzeit, 
B 14, 1644) —3 From methyl malonio acid, 
NaOEt, and Mel (Thome, C J 39, 643) ^4 By 
oxidising $ acetyl m a methyl propionic acid 
with nitric acid (3 pts of S G 1 4 and 1 pt 
water) (Anschutz, A 247, 105) 

Properties — Transparent four sided mono- 
olmic prisms, si sol alcohol, v solt water and 
ether Sublimes in white needles, even at 100*^ 
Split up on melting into CO and isobutyrio 
acid Not attacked by boiling dilute HNO,, and 
scarcely at all by boiling chromic acid mixture 
Salts — *Na»A" small efflorescent needles, 
si bol water — ’‘BaA" stellate groups of thin 
needles — *CaA" nodules, m sol cold water, 
deposited on warming its solution — ’‘MgV' 
crystalline, v sol water — PbA" ^aq insoluble 
pp , changing to shining scales on boiling — > 
ZnA"aq S 68 at 24® Monoclmic pyramids 
(Thorne) —ZnA" 3aq S 94 (Markownikoff) — 
AgjA" small needles, insol water 

Ethyl ether Et^A" (1946®) (Thome), 
(196 5® cor ) ^eikin, C J 45, 511) S G |f 
9965 (T ) , if 1 0015 , ^ 9936 (P ) M M 9 268 
at 14 4° 

Amide (CH,)2C(CO NH [197®] From 
the ether and alcoholic NH, at 120® (Thorne) 

A mxc acid CO^H CMe^ CO NH [85°] A 
product of the oxidation of mesitylic acid 
XHj CxMe CO^H 

CMe< I by KMnO, and H.SO* 

\CO NH 

(dinner, B 15, 580) At ISi® it decomposes, 
giving off COj Boiling KOH\q forms NH, and 
di methyl malomc acid The potassium salt 
KA' 2aq crystallises in prisms, v e sol water, 
m sol alcohol 

Di methyl di-amide CMe (CO NHMe)^. 
[123°] Long needles (from benzene), v e sol 
water and alcohol, si sol ether, in sol benzene 
(Franchimont, P T C 4, 206) Fuming HNO, 
attacks it, forming N^O, methyl nitrate, and 
dimethylmalonic acid 

Tetra methyl di amide 
CMe2(CO NMe2)2 [80®] (276°) Long prisms 

(from ligroin), v e sol water, alcohol, and 
benzene Fuming HNO, forms di methyl 
malomc acid and di methyl nitramine 

DIMETHYL-MALONYL-UREAv Di methyl- 

BABniTURIO AOII) 

METHYL-MANDELIC ACID v Methyl 
derivative of Mandelic acid and Oxy-tolyl 

ACETIC ACID 

Tetra methyl mandelio acid v Oxt duryl- 

ACETIC ACID 

METHYL-MELAMIHE v Methyl cyanur- 
amide in the article Cyanic acids 


METHYL MEBCAPTAN CH,S t e CH, SH 

Methyl sulphydrate (6 8®) at 752 mm (Klason, 
B 20, 3407) , (20®) (Gregory, A 16. 239) . 



excrement (Nencki, M 10, 863) Obtamed by 
distilling KMeSO, with EHS Prepared by 
diluting with ice a cold mixture of MeOH 
(600 0 c ) and HjSO, (750 c c ), adding (2 76 kilos 
of) Na^CO, lOaq, and evaporating until most of 
the Na2S04 has separated The mother liquor 
IS mixed with a solution of potash (600 g ) in 
water (1,000 c o ) previously saturated with H^S 
The mixture is distilled from a water bath, and 
the gases evolved are passed first through a 
concentrated aqueous solution of KOH (60 g ) 
and then mto a solution of EOH (360 g) m 
wrfter (700 cc) A small quantity of lead 
acetate is added to the last solution to ppt HjS, 
and the methyl mercaptan is then liberated by 
HCl, dried, and distilled The yield is fair 
(200 g of MeSHand40g of MejS) (Elason, R 
20, 3407) 

Properties — Thin, colourless, highly refrac 
tive liquid with very repulsive odour Yields a 
cry stalhne hydrate 

Salts —Hg{SMe), [175®] Obtamed by 
treating HgO with MeSH, or by passing the gas 
through an aqueous solution of HgCyj V si 
sol water — Pb(SMe)2 minutetables — Bi(SMe)3 
minute yellow needles — AgSMe yellow crystal- 
line pp 

Reference — Per chloro methyt mercaptan 

DI - METHYL - MESIDINE C„H„N i e 
0,H„NMe2 (214°) SG 908 Formed by 
methylation of mesidine (Hofmann, B 5, 718 , 
Elobbie, P T C 6, 33) By treatment with 
HjSO, and HNO3 (S G 15) it is converted mto 
C,Me,(NO)2NMeNO [138°j — B'^H.PtCL. 
METHYL METHANE v Ethane 
Di methyl methane v Propose 
Tn methyl methane v Iso butane 
Tetra methyl-methane v Pentane 
METHYL PSNTAMETHENYL TBIHY. 
DEIDE DICARBOXYLIC ACID le, 

CO H CO,H [188°] Ob- 

tamed by saponifying its ether which is among 
the products resulting from the distillation of 
di methyl butylene diketone dicarboxylic (di 
acetyl adipic) ether with EOH (Perkin, jun , 
C J 57,227,233) Glistening needles or groups 
of plates, v sol hot water, alcohol, and acetone, 
si sol cold light petroleum, benzene, CSg, and 
chloroform 

Reactions — 1 Its aqueous solution decolour 
ises bromine in the cold and on evaporating to 
a syrup it gi\ es off HBr — 2 HBrAq in sealed 
I tubes at 110° foims GgHuBr, a light brown oil, 
I probably bromo methylpentamethylene — 3 So- 
dium-amalyam has no action 

Salts — “(NH^IA" gelatinous — Ag^A": 
heavy white pp which darkens in daylight — 
AgHA" slender needles, v sol hot water 
METHYL PENTAMETHENYLYL METHYL 
KETONE TBIHYDBIDE G^H^P i e 
.GHo GMe 

II Methyl dihydropentene 

\CEL, G GO GH, 

methyl deetone (191®) Formed by the action 
of boiling alcoholic potash on di-methyl butylene 
diketone dicarboxyhc (di acetyl adipic) ether 
(Marshall a Perkin, ]un , C J 57, 232, 244) 
Colourless mobile oil, smelling hke peppermmt 
Lighter than water V sol alcohol and ether 
Beadilj reacti with phenyl hydrazme. May b« 
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reduced to the alcohol whence HI at 

250° yields 0,H,e 

Oxim CgHjjjNOH) re5°] Formed by the 
action of hydroxylamine hydrochloride on the 
ketone dissolved in methyl alcohol Thick 
colourless pnsms, v sol alcohol, ether, acids, 
and alkahs May be distilled with slight de 
composition — (CgHijNOl^H^PtClj tufts of 
orange crystals, v sol boiling alcohol , decom- 
posmg at 192° 

METHYL METHRONIC ACID 

.CH(CH3)CHC02H 

CC)< I Of 

^0(00,^) CMe 

< 0Ha CCCHj) CO^H 

I ZH methyl keto- 

C(CO,H) CMe 

C tene dtcarboxyltc acid [198°] Formed by 
ting acetoacetic ether, sodium pyruvate, and 
ACjO at 140°, and saponifying the resulting ether 
with baryta or NaOH (Fittig, A 260, 195) 
White needles, v sol HOAc, ether, hot alcohol, ' 
and hot water, si sol cold water, CS^, and benz I 
ene, almost insol petroleum ether At 250° it 
IS split up into CO2 and methyl uvic acid 
CgHioO, [98°], which on prolonged boiling yields 
.CH(CH,) CHg .GH CH CH, 

CO< I or CO< I , an 

\CH=CMe \CH==CMe 

oil, boiling at 119° 

Salts — BaA' 2aq small needles, v e sol 
water — CaA^' 3aq small prisms — Ag A" silky 
nodules, si sol water 

Mono-ethyl ether EtHA" Obtained by 
boiling the di ethyl ether with alcohohc potash 
Yellow syrup, si sol water — Ba(EtA")2aq 
yellow gummy pp , v e sol water and alcohol — 
Ca(EtA'')2 2aq needles, m sol water, v sol hot 
alcohol — AgEt A'^ flocculent pp , si sol water, 
V sol alcohol and ether 

Di-ethyl ether EtjA" (280° uncor ) 
Heavy oil, miscible with alcohol and ether 
METHYL TETRAMETHYLENE le 

• 0H,<^^CHMe (0 40°) Formed by the 

action of sodium on aJ di bromo pentane dis 
solved in toluene (Colman a Perkin, C J 53, 
201) Very volatile oil Does not combine with 
cone HIAq 

METHYL PENTAMETHYLENE CeH,2 le 
^CH^ ? Formed by the action of 

finely divided sodium on at di bromo hexane dis 
solved in toluene (Perkin, 0 J 63, 214) Oil, 
not attacked by HI 

METHYL . PENTAMETHYLEKE CARE. 
OXYLIC ACID 

.OHaCHMe 

OHZ I (220°) S G g 1 0205 , 

^^Ha OH CO^H 

1 0174 , ^ 1 0144 MM 6 914 Formed by 
neating methyl pentamethylene dicarboxylicacid 
a little above its melting point (Colman a Per- 
« km, ]un , 0 eZ 63, 194) Colourless oil. Brom- 
ine at 110° attacks it with evolution o^HBr — 
BaA'a syrup — AgA" white amorphous pp 
Methyl-pentamethylene dloarboxylio acid 
/CHa CHMe 




XJH,C(00,H), 

tamed by boilmg its ether with alcohohc potash 


(C a P ) Pnsms (from ether), or plates (from 
water), v sol alcohol, ether, and hot water, 
sol cold water — Ag^A' white pp 

Ethyl ether EtaA" (244°) Obtained 
from CHj OHBr CHg CH, CHaBr, malomo ether 
and NaOEt Thick oil 

METHYL . HEXAMETHYLENE CARB- 
OXYLIC ACID CgHj.Oa I e 

oTolme acid 

hexahydride (236°) SG J 10079, 

1 0033 , 9966 M M ,7 975 Formed by 

decomposing the dicarboxylio acid by heat (Per 
kin, ]un y C J 53, 208, 213) It is also one of 
the products of the electrolysis of methyl hexa 
methylenyl methyl ketone carboxylic ether by 
alcohohc pbtash Colourless oil — AgA white pp. 
Methyl hexamethylene dicarbozylic acid 

[147°]. 

Obtained by hydrolysing its ether with alcoholic 
potash (Perkin, C J 53, 207) Crystalline pow 
der, V sol ether, alcohol, and hot water, si sol 
cold water — white amorphous pp 

Ethyl ether EtjA" (0 2b3°) Obtained 
from CH3 OHBr CH2 CH2 CH2 CH^Br, malonic 
ether, and NaOEt (Perkin, jun , C J” 53, 206) 
Thick oil, with unpleasant odour 

METHYL TETRAMETHYLENE KETONE v. 
Tbtramethylentl methyl ketone 

METHYL. TRI METHYLENE KETONE 
CARBOXYLIC ACID v Tri methylfnyl mfthyl 

KETONE CARBOXYLIC ACID 

METHYL PENTAMETHYLENE METHYL 
KETONE V Methyl pentamethylentl methil 

KETONE 

TETRA - METHYL - f -TRIMETHYLENE - DI- 
PYRROLE C,3H22N2 t e 
HC CMev ‘ XMe CH 

1 >NO,HgN< I [77°] Formed 
HC CMe/ \CMe CH 

by heating acetonyl acetone (2 mols ) and tn 
methylene diamine (1 mol ) m cone alcoholic 
solution at 120° Crystalline solid Sol alco 
hoi and ether, insol water (Paal a Schneider, B 
19, 3157) 

DI METHYL. TRI METHYLENE TRI SUL- 
PHONE C3H,(CH2)2SA [330°-340°] Two 
bodies of this formula are produced when 1 g 
tn methylene tn sulphone in 10 c c of 6 p c 
caustic soda is heated with an equal volume of 
methyl iodide These two substances crystallise 
together in glittering needles By fuither 
methylation the hexamethyl derivative is formed 
(E Baumann a R Camps, B 23, 72) 

Tetra methyl di methylene ditulphone 
SO 

CMe2<\gQ*^CMe2 Di isopropylidene di 8 id 

phone [220° -226°] Obtained from acetone 
(1 pt ) by heating it with P^S, (1 pt ) at 125° for 
7 hours, distilling with steam, and oxidising the 
resulting ‘ duplo ’-thio acetone S2(CMe2)2 with 
EMn04 (Autenneth, B 20, 373) Slender white 
needles, v sol alcohol and ether, si sol hot 
water Not attacked by HNO, and H2SO4, nor 
by boiling dilute aqueous KOH 

METHYL PENTAMETHYLENYL METHYL- 
CARBINOL 0,H,gO % e 
OH-CHMev 

I XHCH(OH)OH, (180°) Ob. 

OH,CH, / 
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tAined by reducing the corresponding ketone in 
ethereal solution with sodium (Marshall a 
Perkin, jun , 0 J 57, 247) Colourless liquid, 
with strong odour of menthol, si sol water, y 
sol alcohol and ether On boilmg with ACjO it 
yields a strongly refracting acetvl derivative with 
agreeable odour Excess of solution of hydri- 
odic acid (S G 1 96) forms a heavy oily iodide 
CH, CHMe. 

I yen CHI CH,(165°-160®at90mm ). 

CH^ CHj 

which smells like scd hexyl iodide, and is slightly 
decomposed on distillation 

METHYL. HEXAMETHYLEOTL METHYL- 
CARBINOL C,H,80 t e 

^™®>CH.CH(OH) CHi Hexa- 

hydride of o tolyl methyl carbinol (195®-200°) 
Formed by reducing tetrahydro tolyl methyl 
ketone in ethereal solution with sodium (Kip 
ping a Perkin, jun ^ C J 57, 22) Thick, 
colourless liquid, smelling like menthol, si sol 
water, miscible in alcohol and ether When 
mixed with cone HIAq it dissolves with evolu 
tion of heat and separation of the corresponding 
iodide 

METHYL-PENTAMETHYLENYL METHYL 

yCHaCHMe 

KETONE C,H„0 %e CH/ I 

CH CO CH, 

(171°) S G I 9222 , Ig 9174 , Jf 9136 , §f 
9070 M M 8 010 Obtained as one of the 
products of the h^dioljsis of its carboxylic ether 
by alcoholic potash (Colman a Perkin, C J 53, 
198) Colourless oil, smelling of peppermint 
Kcadily combines ^Mth phenyl hydrazine and 
\sith hydroxylamine Dissolves with difficulty 
in a solution of NaHSOj 

Methyl-hexamethylenyl methyl ketone 

CO CH, 0 Tolyl methyl 

ketone hexahydride (198°) Obtained as one 
of the products of the hydrolysis of its carb 
oxylic ether by alcoholic potash (Perkin, C J 
53, 213) Colouiless oil, smellmg, when m small 
quantities like new mown hay 

METHYL TRIMETHYLENYL METHYL 
KETONE CARBOXYLIC ACID 0,H„0, le 
CHMe. 

I ^C(C 02 H) CO CHj Fropylene aceto 

CH^ 

acetic acid Obtained by saponifying its ether, 
which IS produced by treating acetoacetio ether 
with NaOEt and propylene bromide (Perkin, jun , 
B 17, 1443) Thick oil, splitting off CO, when 
heated — AgA' amorphous powder, si sol water 
Ethyl ether EtA' (210°~215°) at 720 mm 
Methyl-pentamethylenyl methyl ketone 
XHjCHMe 

carboxyho ether CHjC I 

\CH, C(CO,Et) CO CH, 
(238°) Obtained by the action of a5 di bromo 
pentane on sodium aceto acetic ether (Colman a 
Perkm, ]un ,0 J 53, 197) Thick, colourless 
oil On hydrolysis with alcoholic potash it 
yields the corresponding ketone as well as the 
acid 

Methyl-hexamethylenyl methyl ketone oar- 
boxylio ether 


hydro -0 tolyl methyl ketone carboxylic etfur 

S Formed by the action of di bromo-hexane 
HBr CH, CH, CH, CH,Br and NaOEt on 
aceto acetic ether (Perkin, C J 53,212) Colour 
less oil with disagreeable odour Yields on hy 
drolysis methyl hexamethylenyl methyl ketone 
as well as its carboxylic acid 

METHYL-MORPHAnS v Codeine 
(a) METHYL-NAPHTHALENE C„H„ le 
yCMe CH 

C,HZ I Mol w 142 (242° iV 

■' ^CH CH 

(8 ) . (232°) (F a R ) S G 1 029 Occurs, 
together with {$) methyl naphthalene, in the 
fraction of coal-tar oil boilmg between 200° and 
300° (Schulze, B 17, 844) 

Formation — 1 By the action of sodium on 
a mixture of Mel and (o) bromo naphthalene 
(Fittig a Remsen, A 155, 114) —2 By distilling 
colophony, gum benzoin, or aldehyde resin with 
zinc-dust (Ciamician, B 11, 269 , M 1, 193) — 
3 By distilling (a) -naphthyl acetic acid with 
hme (Boessneck, B 16, 1546) 

Properties — Colourless liquid, not solid at 
— 18° Boiling cone HNO, oxidises it to (a) 
naphthoic acid 

Picric acid compound 
C„H„C,H,(NO,),OH [117°] Long, slender 
orange needles (from alcohol) 

(j8) - Methyl - naphthalene Ci,H (CH,) i e 
yCn CMe 

C,H 4 < I [33°] (242°iV) Occurs m 
^CH CH 

the fraction of coal tar oils boihng at 200°-300° 
The oil IS shaken with NaOH and with H,S 04 , 
to remove phenols and bases, and fractionally 
distilled By cooling the fraction 239°-242° to 0° 
the (3) methyl naphthalene separates out, leav 
ing the liquid (a) methyl naphthalene (Schulze, 
B 17. 842, 1203, Reingruber, A 206, 367) 
Could not be obtained from (3) bromo naphtha! 
ene Mel and Na (Brunei, B 17, 1179) White 
plates , insol water , sol alcohol, ether, and 
benzene , volatile with steam Completely de 
composed on oxidation Yields, on chlorination 
ai 245°, C„H CH,C1 [47°] 

Picric acid compound [115°], yellow 
needles 

Di-methyl-naphthalene C„H,o % e CjoH^Me^. 
(110° at 6 mm ) , (c 265°) at 760 mm S G 
g 1 0283 , 1 0199 (C a C ) , 1 0176 (G), 

1 0180 (Nasini, O 15, 84) 87 25 (N ) 

Formation — 1 From di bromo naphthalene 
[81°], sodium, and Mel (Mono, B 13, 1517) — 
2 By heating santonin, or the dimethyl naphthol 
derived therefrom, to redness with zinc dust 
(Cannizzaro a Camelutti, O 12, 410) —3 By 
heatmg dimethyl naphthol hydride with sulphide 
of phosphorus (Cannizzaro, G 13, 393) 

Preparation — Di bromo - naphthalene dis- 
solved in toluene is heated with Mel and sodium, 
the product is heated to 150° to remove Mel and 
toluene, and the residue extracted with ether 
The Extract is fractionally distilled, and the 
fraction 260° -270°, after rectification under 12 
mm pressure, is heated with sodium at 100° to 
remove any unaltered di bromo naphthalene 
The di methyl naphthalene is finally obtained 
pure by means of its compound with piono acid 
(Giovanozzi, O 12, 147) 
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Properties —Colourless, highly refractive oil, 
not solid at —18® With bromine it appears to 
form and OjaHjBrj 

Ptcrtc acid compound [189°] Orange 
needles , sol alcohol and ether 

Hexahydride CjjHig S G lii 922 Koo 
86 14 (Nasmi a Bornheimer, O 16, 93) Formed 
by treating the di methyl naphthalene with HIAq 
and phosphorus (Zuco, O 15, 81) 

Bi-methyl-naphthalene C,2H,2 (265°) Oc 
curs in coal tar (Emmert a Kemgruber, A 211, 
366) Not solid above — 18° 

Picric acid compound 
Ci2H,2CgH2(N02)30H [118°] Orange prisms 

Trimetliyl-iiaphthalexie C13H14 le CioH^Mej 
(275°) Obtained (according to Maschke, C G 
1886, 824) by heating di methyl-(/3) naphthyl- 
amine methylo iodide at 320°, and distilling the 
resinous product with steam 

Picric acid compound [133°] 
References — Bbomo- and Chloro methyl- 
NAPHTHALENkS 

(a)-METHYL.KAPHTHALENE STJLPHOKIC 
ACID CioHgMe SO,H Obtained by sulphona- 
ting(a) methyl naphthalene (Fittig a Remsen,A 
155, 116) — BaA'2 si sol water 

(/8)-Methyl-naphthalene stdphonic acid 
CioHjMe SOgH Obtained by sulphonating {&)- 
methyl naphthalene (Remgruber, A 206, 377) 
Syrup — BaA'2 amorphous mass 

Di-methyl-naphthalene salphonio acid 
CjoHjMej SOjH Obtained by the action of 
H. SO4 at 120° on the di methyl naphthalene 
derived from di bromo naphthalene [8l°] (Gio- 
vanozzi, G 12, 147) Deliquescent scales — 
KA'aq iridescent laminae 

Di-methyl-naphthalene snlphonic acid 
CjoHsMej SO5H Obtained by heating the di- 
methyl naphthalene of coal tar with fuming 
H2SO4 (Emmert a Remgruber, A 211, 366) — 
’‘BaA'a si sol water 

Di-methyl-naphthalene di-sulphonic acid 
C,oH4Me2(SOsH)2 Formed at the same time as 
the preceding, from which it differs in having 1 
an easily soluble barium salt (E a R ) I 

METHYL-NAPHTHAQIJlKOLIKEu Methyl- 


(190°-200° at 20 mm ) Obtained by treating me 
thyl (3) naphthmdole with zinc dust and HClAq, 
until it ceases to give the pine wood reaction, 
then adding NaOH and extracting with ether 
Yellow oil, which in an ethereal solution ex 
hibits blue fluorescence Forms soluble crystal- 
Ime salts with mineral acids Reduces AgNO, 
on warming Gives an oily nitrosamme 
{In 1, 2)-Di-methyl (a) naphthmdole 

t e CjoH^C^Q^g^CMe [150''] Formed by heat 

mg bromo acetyl propionic (bromo levulic) acid 
CH, CO CHBr CH2 CO^H (2 pts ) with (a) naph 
thylamine (7 pts ) (Wolff, B 21, 3365) White 
granules or prisms (from alcohol), v sol ether 
and benzene, m sol cold alcohol and HO Ac, 
msol water Its solution in cone HClAq is ppd 
by water FeCL colours its solution m HOAc 
cherry red, whilst KjCrjO, give a deep blue 
colour 

(In 1, 2) Di.inethyl-(j8)-naphthmdole 
vCH C CMe^ 

C^HX i ^CMe or 
\CH C NH / 

^ C CMe^v 

11 ^CMe [132"j (above 

\chchonh/ 

360°) Prepared by the action of bromo acetyl 
propionic acid on {$) naphthylamme (Wolff, B 
21, 3363) Plates (from alcohol), v e sol ether 
and benzene, m sol cold alcohol and HO\c, 
msol water FeCl, colours its solution in boil 
mg HOAc green The concentrated alcoholic 
solution exhibits violet fluorescence 

Picrate [175°], dark brown needles 
{In 1, 2)-Di-inethyl-(j8)-naphthindole 

[126°: Possibly identi 

cal with the preceding body Formed by heat 
mg {In 1, 2) methyl {$) naphthindjl acetic acid 
at 210° (E Fischer a bteche, A 242, 370) 
bix sided plates, msol water, v sol alcohol and 
HOAc heCl, gives a blue colouration to its 
solution in HOAc Yields a crystalline nitios 


NAPUTHOQUINOLINE 

{In 2) METHYL (o)-NAPHTHINDOLE 
C,^„N*e [132°] Ob 

tamed by heating (1 pt of) the (a) naphthyl 
hydrazide of acetone with ZnCl2 (2 pts ) at 180° 
(Schlieper, A 239, 237) Slender needles (from 
water) , v sol alcohol and ether Colours pine 
wood, acidified by HCl, bluish violet FeCl, 
imparts a cherry red colour to its solution in 
HOAc, and on adding water a pp is formed 
Picrate [168°] , dark red needles (from hot 
benzene) 

{In 2)-Methyl-(/3)-naphtliiiidole 

(314°-320°at223min) Pre- 

pared by heatmg the {$) naphthyl hydrazide of 
acetone with ZnCl2 at 175°, dissolving the fused 
mass m water, and extractmg with , ether 
(Schheper,A 236,182) Liquid, v si sol water, 
V sol alcohol, ether, and benzene Colours 
acidified pme-wood violet NaNOj added to the 
acetic acid solution gives a brown pp 

Picrate [176°]$ reddish brown needles 
(from hoi benzene). 


amine Reacts with Mel forming di methyl (/8)- 
najihtho quinoline dihjdiide 
Picrate dark red crystals 
Dihydride Cj^HijN i e 

Obtained by reducing 

the di methyl {/3) napthmdole with zmo-dust 
I and HCl Oil, turning red on oxidation Forms 
a crystalhne platmochloride, decomposed by 
boiling water 

(In 1, 2). METHYL- (8) NAPHTHINDYL 
ACETIC ACID C,5H,3N02ie 

C,,H,<^g®^OCH,C02H [210°: Dimethyl 

naphthindole t>e-carboxyhc acid Formed by 
heating the (3) naphthyl hydrazide of 3 acetyl- 
propiomo ether with ZnClj at 136° (Steche, A 
242, 368) Small crystals containing ^C,H^O 
(from acetone), v si sol water, benzene, and 
chloroform, v sol alcohol, ether, acetone, and 
HOAc Loses COg on heatmg — AgA' white 
pp which yields a silver mirror on boiling with 
water 

METHYL-NAFHTHOCODMABIN v Anhy^ 
dnde of Oxy-kaphthyl cboiomzo acid 
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X£THTL.(a) II APHTHOFtmFVEAKX 

/ C~Ov i 

te 0,H,< II NCH [35®] 

\CH CH C CMe^ 

[298°) Obtained by distilling its carboxylic 
icid alone or with KOH (Hantzsch a Pfeiffer, 
B 19, 1304) Very volatile with steam Ke- 
iuces AgNOj on boilmg Its solution in H.SO4 
liecomes green, and finally violet, on warming , 
3n dilution with water it becomes green again 
Methyl (fi) naphthofnrfarane 

y CCMe^ 

II ^CH [69°] Obtained 
^CH CH C ~ 0/ 

by distilling its carboxylic acid alone or with 
soda lime (H a P ) Resembles the preceding 
Lsomende 

METHYL . (a) . NAPHTHOFURFUEANE 
DAEBOXYLIO ACID t e 

y C-0. 

C«H4< II >C CO;a. [246°]. By 

^CH CH C CMe^ 

the action of chloro aceto acetic ether on 
sodium (a) - naphthol there is formed 
C,oH,0 CHAc CO^Et, and this ether is then 
mixed with H^SO^, and the product poured into 
water The ppd ethei is then saponified by 
alcoholic potash (Hantzsch a Pfeiffer, B 19, 
1301) Needles (from HOAc), which may be 
sublimed , v si sol alcohol and ether, almost 
insol water 

E thy I ether EiA! [10S°] Flat needles 
(from alcohol), v sol ether and hot alcohol 
Methyl-(/8)-uaphthofurfuraiie carboxyhc acid 
y C CMGs. 

C^hZ II '^CCO^H [254°] Formed 

Vh CHC— 0^ 

in the same manner as the preceding isomeride, 
which it greatly resembles, by using sodium (j8)- 
naphthol (H a P ) — NaA' 4aq blue fluorescent 
needles 

(/3) METHYL (a) NAPHTHOL 

C„H,„0 t e C„H«Me OH [89°] Formed as 
a by product, together with phenyl butylene, 
by distilling (o) phenyl methyl paracomo acid 
O.Hs CH CH(CO,H) CHMe CO (Fittig a. L, 

I O ! 


Chromic acid m HOAc oxidises it to 
crystalhsmg m tables [105°], which may be re* 
duced to di methyl naphthol by HI and phos- 
phorus On heating to redness with zinc dust 
it yields di methyl naphtnalene identical with 
that obtained from di bromo naphthalene [81°] 
Methyl ether [68°] Prisms, 

sol alcohol and ether 

Ethyl ether CjjH,, OEt Viscid liquid 
Acetyl derivative C„H,, OAc [78°]. 
Laminte 

Dihydride CjsHj^O [113°] Obtained by 
saponification of its propionyl derivative, which 
IS one of the products of the dry distillation of 
santonous acid Separated from accompanying 
di methyl naphthol by frequent crystallisation 
from light petroleum (Canmzzaro, O 13, 390) 
Glisteiung white needles, v sol ether and 
alcohol, insol water Volatile with steam PjS* 
converts it into di methyl naphthalene 

{Py 3) METHYL-(a) NAPHTHOQffINOLINE 
XH CH 

I a Naphthoquinaldine (above 
CMe 

300°) Heavy liquid Formed by heating (a) 
naphthylamme with paraldehyde and HCl Its 
salts have a blue fluorescence in dilute solu- 
tion — B 2H2CL,PtCl4 2aq concentric needles — 
B'jHXrp, yellow crystals (Doebner a Miller, 
B 17. 1711) 

(Py 1) Methyl (j8) naphthoquinoliue C,4H,,N 
XMe CH 


[c 112°] Formed, together 


C,oH,<[ I [c 112°] Formed, together 
\N = CH 

with {$) naphtho acridine and a base C^^H^j^Nj, 
by the action of a mixture of methylal, acetone, 
and HCl upon {$) naphthylamme (Reed, J pr 
[2] 35, 316) —Pic rate B'C4lL.(N0-)30H 
(Py 3) Methyl-(/8)>naphthoqauioline 
XH CH 

fi 1 (;8) Naphthoquinaldine [82°] 

\N CMe 

(above 300°) Formed by heating (j8) naphthyl, 
amine with paraldehjde and HCl (Doebner a 
Miller, B 17, 1711 , Seitz, B 22, 254) Large 
colourless needles V sol alcohol and ether. 


Liebmann, A 255, 203) Long slender elastic 
needles, v si sol water FeCl, gives a white 
pp Bleaching powder produces a green pp 
which becomes yellow On distillation with 
zinc dust fd) methyl naphthalene is formed 
(3).Methyl.(a) naphthol C.^H^Me OH [92°] 
Formed by distilhng (/3) -phenyl methyl para 
conic acid (Fittig a Liebmann, A 255, 272) 
Long elastic white needles (from boiling water), 
volatile with steam FeCl, gives a white pp 
which becomes yellow on standing Bleaching ’ 
powder forms a green pp , quickly becoming 
yellow On distillation with zino-dust it yields 
(/3) methyl naphthalene 

Di methyl naphthol CjoH^MeyOH [136°] 
Obtained by heatmg santonous or isosantonous 
acid with Ba(OH)5 above 360° The product is 
dissolved in water, and on passing CO, through 
the solution di-methyl naphthol is ppd together 
with BaCO„ which is removed by HClAq 
(Canmzzaro a Camelutti, O 12, 406) Glisten 
mg needles (from alcohol), v si sol water, sol 
aioohol and ether Begins to sublime at 100° 


si sol w ater W ith chloral it forms a crystal- 
line compound C„H,N CH2CH(OH) CCl, [185°] 
Salts — B'jH Cl PtCl4 2aq j ellow, sparingly 
soluble needles — B'«H Cr,0 small yellow 
, needles, si sol hot water —B'HCl 2aq slender 
j needles, si sol cold water — B'HNO, aq slender 
I needles, becoming rose coloured in air — 
[ B'HjSOi 2aq very slender needles, v e sol 
hot water — B'C,H (NO^ljOH [221°] Minute 

I needles, v si sol boiling water, v sol HOAc 
Methylo iodide B'Mel [241°-247°]. 
Straw coloured needles, v sol boilmg water, sL 
sol alcohol 

(Py 3) Methyl-(j8) -naphthoquinoliue 
XH CH 

i I [92°] Possibly identical with 

I NN CMe 

I the preceding isomeride Formed by heatmg 
(Py 1, 3) oxy methyl naphthoqumoline to red- 
ness with zinc-dust (Knorr, B 17, 544) Crystal 
line May be distilled Its acid solutioni 
fluoresce blue when dilute, green when con- 
centrated — B^jH^tCl, sLsol hot dilute HClAq. 
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{Py 1, 8) ])i-Xtt%tli 7 l-(a)-XLftplitlioqiiinoline 
>CMe CH V C N=CMe 




CH C CMe CH 


[44°] (361°) Fonned by heating at 100° a mixture 
of (o)-naphuiylamine with ethylidene-acetone, de 
nved from acetone and paraldehyde (Beed, J pr 
[2] 35, 312) Formed also by heating (a)-naphthyl- 
amine (1 mol ) with acetyl-acetone (1 mol ), and 
heating the product with H2SO4 at 100° (Combes, 
C B 106, 1636) Needles (from petroleum- 
ether) , V e sol ether, insol 90 p c alcohol 
Somewhat volatile with steam Its solution ^in 


H2SO4 IS coloured purple by KjCrjO, The 
solutions of its salts fluoresce violet (C ) The 
hydrated platmochloride is violet , after drying 
tn vacuo it melts at 260'^ (C ) — B'C,Hj(N02)30H 
[223°] Needles 

{Py 1, 3)*Bi methyl (/3) naphthoquinohne 
/CMe CH 

CuHiaN %e CifiE-X i vtz, 
NN=CMe 


. C CMe CH 

.< II i 

^CH CH C N=CMe 


[127°] (above 300°) 


Formed from (fl) naphthvlamme hydrochloride 
by heating at 100° with ethylidene acetone, the 


product of the condensation Of paraldehyde 
with acetone m presence of hydrochloric 
acid, as follows CioH^NH^ + Me CO CH CHMe 
^C.aH.gN + HjO + Hj (Beed, J pr [2] 35,299) 
Flat needles (from ether) , v si sol boiling water, 
hardly volatile with steam KMnO^ oxidises it to 
()8) di methyl phenyl pyridine dicarboxylic acid 
It does not yield a nitrosamme 

Salts— Picrate B'C,H,(N02)30H [215°] 

— B'HAjO, [c 116°] — B'2H2PtCla2*aq — 
B'H^SO^— B'HNOa [181°] — B',HBra [207°] — 
B'HBr 2aq 

Methylo iodide B'Mel needles 
Sulphonic acid C,5H,2(SOjH)N l^aq 
minute needles, insol water and alcohol 

Disulphonic acid C,5H,,(SO,H)2N 4]aq 
needles, v e sol water and alcohol — 
CuH 2A"2 5aq — BaA" 7aq Potash fusion pro- 
duces C,jHi,(OH)(SO,H)N 

Di-methyl (fl) naphthoquinohne C,5H|,N 
[67°] (380°) Obtained by heating (i8) naphthyl 
amine with acetyl acetone and H2SO4 at 100° 
(Combes, C B 106, 1637) Its yellow sulphomo 
acid CisHjsNSOjis also ppd on adding ammonia 
to the aqueous extract of the product The 
base forms a greenish yellow platmochloride, 
decomposing at 220° without melting 

DI.METHyL-O)-NAPHTH0QTJIN0LIKE DI- 
xCMe CMe 

HYDEIDE C.^H^N i e 0,oH,< | [116° j 

\nh CH 2 

Formed by heating (In 1, 2) di-methyl (/3) 
naphthindole with Mel in sealed tubes for 16 
hours at 100° (Fischer a Steche, B 20, 820 , A 
242, 364) Plates , v si sol water, v sol ether, 
alcohol, and mineral acids , volatile with steam 
With mtrous acid it yields a crystalline mtros 
amine — B'HI Needles (from water) , ,8l sol 
water and alcohol — The platinoohloride is 
si sol water and alcohol 

METHYL KAPHTHYLAMIHE v Naphthyl- 

VETHYL AMINE 

Methyl di nsphthyl-amina v. Hi-kaphthyl 

MEXUYL-AHINB. 


DI-MSTHYL-KAPHTHYLENE DUMIKE v. 

Naphxhylzne di-methyl di amine 
METHYL-HABCEltKE V Narceine 
MSTHYL-KAEINGEHIC ACID v Methyl 
denvative of p Ooumaric acid 

MSTHYL-NICOTIHE v Nicotine 
METHYL-NmOTIKIC ACID v Methyl- 

PYRIDINB CARBOXYLIC ACID 

M£THYL>KITEAMIKE v Methylamine 
METHYL NITRATE CH, NO, t e CH, 0 NO, 
Mol w 77 (65°) SG ^ 12167, ^ 120^2 

MM 2 057 (Perkin, C J 66, 682) ^ V 69 3 

(Lessen, A 254, 73) Obtained, together with 
methyl nitrite, by distillmg wood spirit with 
NaNO, and H2SO4 (Dumas a P61igot, A Ch [2] 
68, 37) Prepared by distilling methyl alcohol 
(200 cc) with urea nitrate (40 g ) and HNO, 
(150 c c of S G 1 31) free fiom nitrous acid When 
two thirds have passed over, an additional quan- 
tity of MeOH (170 c c ) and HNO, (110 c c ) may 
be added and the distillation continued (Carey 
Lea, Am S [2] 33, 227) The process may also 
be conducted in a continuous manner (r Lthyl 
nitrate) 

Properties — Colourless hquid, exploding 
when struck or when its vapour is heated With 
solid KOH it yields Me20 (Berthelot, A 113, 80) 
When diluted with MeOH (4 vol ) and treated 
with a current of gaseous NH, it gives methyl- 
amine nitrate and NMci NO, with only traces of 
di and tn methylamine Aqueous ammonia 
forms NMeH, (13pts ), NMe4NO, (lOpts), and 
a small quantity (Ipt ) of the bases NMeJI and 
NMe, (Duvillier a Malbot, A Ch [6] 10, 281) 
METHYL NITRITE CHjNO, le CH,ONO 
Mol w 61 (-12°) SG (liquid) 1- 991 

Produced by treating methyl alcohol with nitric 
acid and copper turnings or arsenious acid 
(Strecker, C U 39,63, A 91,82) The product 
18 passed through a receiver at 0° and the gas 
after purification by passing through potash, a 
solution of ferrous sulphate, and dij CaCl , is 
condensed at —40° It may also be jirepaied 
from methyl alcohol, NaNO, and H^bO^ 

Properties — Gas, smelling like nitrous ether 
Bums with a green edged flame 

METHYL NITRO-AMIDE v M rXIIlLAMIXF 
METHYL - NITRO - ANILINE v N iiRO 
methyl aniline 

METHYL NITRO-BENZAMIDE v Amide of 

Nitro toltjio acid 

METHYL-NITROLIC ACID CH N 0, te 

CH(N02) NOH or CH2(N02)(N0) Mol w 90 
[G4°] Prepared by dissolving nitro methane 
(15 g ) in water, adding a solution of KNO, (8 g ), 
cooling to 0°, and adding a very dilute ice cold 
solution of H2SO4 (4 g ) Caustic potash solution 
18 added till the liquid turns red, and then more 
dilute H2SO4 The liquid is then shaken with 
a little CaCO, and extracted with ether (Tscher- 
niak, B 8, 114 , A 180, 166) The result is very 
uncertain (V Meyer a Constam, A 214, 335) 
Properties —Long needles (from ether) De 
composes slowly m the cold, rapidly at 64°, into 
formic acid, NO*, and nitrogen By boihng 
dilute £[,3^4 resolved into formic acid and 
N.O Sodium amalgam reduces it to methyl- 
azaurolic acid CH(NOH) N N CH NOH an 
amorphous powder which is violently gasified 
above 100°. 



METHYL-OXINDOLE 


861 


DI-METHTL-KITBOSAICINE v Di iiethtl- 

METHYL HITBOSO-ETHYL KETONE t;. 

Mono oxim of Dz-methtl diketone 

TETBA METHTL-NITROSO.PHENYLENE. 
DIAMINE V Nitboso-phbxklbne tetra methtl 

DIAMINE » 

METHYL NONYL KETONE v Methyl 

EWYL KETONE 

METHYL.NOEOPUNIG ACID t; Opianic 

ACID 

METHYL n OCTYL KETONE C,„H,oO %$ 
CH3 CO CH3 CH3 CH3 CH2 CHj CHj CH3 CH3 
[4°] (214°) (J), (211°) (K) SG "f 8294, 

I 838 , 825 (K ) Formed by boiling heptyl- 

aceto axjetio ether with dilute alkalis (Jourdain, 
A 200, 106) Formed also by distiOmg a mix- 
ture of barium acetate and barium ennoate 
{Krafft, B 16, 1695) Liquid, with pleasant 
odour, insol water, solidifying in a freezing 
mixture Forms a crystalline compound with 
NaHSO, 

Methyl octyl ketone CjoIL^O i e 
CHg CO CELCHMe CgHu Hcptyl acetone 

(197°) Formed by the action of baryta water 
onn sec heptyl aceto acetic ether (Venable, i3 13, 
1651) Colouiless liquid, lighter than water 
METHYL OCTYL OXIDE C,IL,0 % e 
CHg 0 C,H„ (173°) S G ° 8014 S V 219 8 
C E (0°-10°) 00101 (Dobriner, A 243, 3) 
METHYL OCTYL PHENYL AMINE u Octyl 

TOLYL AMINE 

METHYL-OCTYL-THIOPHENE S le 

S<C(c!Hr?CH> Formed by 

the action of sodium upon an ethereal solution 
either of Mel and lodo oct\l thiophene or of 
octyl biomide and lodo nitth>l thiophene 
(Schweinitz, B 19, bl8) Bromine forms 
C.3K,,BrS [20°] 

METHYL OXALATE v Methyl ether of 

OXAIIC ACID 

METHYL-OXALACETIC ETHER C«HuOg t e 
CO Et CO CHMe CO Et Oxnloxijl propionic 
itliei (138° at 23 mm ) Formed by the action 
of NaOEt on an ethereal solution of oxalic and 
propionic ethers (Wislicenus a Arnold, B 20 
^304, A 24(), 329) Formed also fiom sodium 
oxalacetic ether and Mel at 100° ColouiUss 
oil, V sol alcohol and ether Its alcohohe solu 
tion gives a red colouration with FeCl, Split up 
by boiling alcoholic pota^^h into oxalic and pro 
pionic acids Boilfhg dilute H. SO4 yields ethyl 
glyoxylic acid 

Salt — CO^Et CO CNaMe COjEt Does not 
crystallise from alcohol 
Phenyl hydraztde 

CO Et C(N,HPh) CIIMe CO Et [100°] Small 
plates, V sol ether and benzene Its solution 
in cone H^SO^ is coloured reddish violet by 
FeClj At 120° it gives off alcohol, forming a 
derivati ve of pyrazole 

METHY L-OXALYL DREA v Parabamc acid 
MBTHYL-OXAMIC ACID v Oxalic acid 
METHYL-OXAMIDE v Oxalic acid 
METHYL-OXANTHBANOL v Oxanthbanol 
METHYL-OXAZOLE DIHYDRIDE C^H^NO 
CHjOv 

Ae. 1 ^OMe* Formed, m small quantity, 


by the action of Aep and NaOAc on bromo- 
ethylamine Br CH3.CH NH, (Gabnel, B 22, 
2221 , 23, 2502) Oil, with sweet smell, some- 
what like quinolme -B'C3lI^(N02)80H [149°]* 

Yellow plates . 

METH Y L«0X ETii Y L- v Methyl-oxybthtl- 

DI-METHYL-OXETONE v Anhydride of Di- 

7-OXY-DI-BUTYL DlKETONE 

DI-METHYL OXIDE C^O %e (CH,)20 
Methyl ether Mol w 46 ( — 24°) (Begnault, 
J 1863, 70) V D 1 617 S (gas) 37 at 18° 
H Pp 49,640 (Thomsen), 56,800 (Berthelot, A Gh 
[5/23, 186) H F V 48,190 (T ) H C p 344,200 
(B ) Formed by heating MeOH with HL^SO, 
(Dumas a P61igot, A 16, 12 , Kane, A 19, 166) 
or with B^O, (Ebelmen, A 57, 328) Formed 
also, together with NMe4Cl and NMegHCl, by 
heating NH4CI with excess of MeOH (Weith, B 
8, 458) Prepared by heating MeOH (ISpts) 
with R2SO4 (20pts ) at 140° The gas is passed 
through aqueous KOH to remove SOj, COj, and 
MeOH, and then into cone HSO4 which absorbs 
600 vols It 18 obtained by dropping the solu 
tion in H2SO4 into an equal volume of warm 
boiled water, and is dried by passing through 
tubes containing CaClj (Erlenmeyer a Kriech 
baumer, B 7, 699 , cf Tellier, Ar Ph [3] 10, 
67) 

Propel tm — Gas Combines with HCl form 
mg Me OHCl which boils at 2° 

References — Chloro and Di iodo di methyl 

OXIDF 

METHYL - OXrNDOLE C,H,NO t e 
C,H 4 <;^y^g>CO Oxy vicihyl indole [88°] 

Obtained from methvl indole carboxylic acid by 
the action of NaOBr, the lesulting di biomo 
methyl oxmdole being suspended in alcohol and 
1 educed by sodium amalgam (Colman, C J 55, 
7 , ^4 248, 120) M bite needles, si sol cold 
water and light petroleum, v sol alcohol, ether, 
acetone and benzene Dissolves m hot alkalis 
without change Partially decomposes when 
heated much above its melting point Does not 
react with phenvl hydrazine Bromine water 
gi\es a crystalline pp Nitrous acid conveits it 

into C„H 4 <[^^(^^^^^C 0 , the oxim of methyl 
^ ibatin 

Di-chloro methyl oxmdole CgH 4 <[^^^J^^CO. 

[14701 Formed by adding a solution of sodium 
methyl indole carbowlate to a cold solution of 
NaOCl (Colman) Colourless needles, v sol hot 
alcohol and acetone, m sol ether Not decom 
posed at 210 ^ 

Bromo methyl oxmdole ^bH4<\^^^^CO 

[134°] Formed, together with methyl oxmdole, 
by reducing di biomo methyl oxmdole with so- 
dium amalgam Lustrous white plates, v sL 
sol cold water, v sol hot alcohol Not decom- 
posed by boiling aqueous KOH 

Di-hromo methyl oxmdole C 3 H 4 <[^^^|^CO. 

[204°] Formed by the action of NaOBr on 
methyl mdole carboxylic acid (Fischer, B 17, 
564) Yellowish white tables, v sol alcohol, 
msol cold water Melts at 204° when quickly 
heated, but 180° when slowly heated Converted 
by boiling water mto methyl iji isatm Phenyl- 
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hydrazine gives the phenyl hydrazide of methyl- 
^'-isatm 

Di . methyl - oxindole C,aH,iNO t e 
[6 S ^]c,H,(CH,)j<^§>CO Carbomeayl An 

hydride of amido di methyl phenyl acetic acid 
[282°] Prepared by reduction of (2 5 3 1) nitro 
di-methyl-phenyl acetic acid with tin and HCl 
(Wispeh, B 16, 1580) Sublimable White 
needles Sol hot alcohol and hot benzene si 
sol hot water and cold alcohol and ether, insol 
cold water r 

Methyl di-oxindole 

Dt-oxy methyl indole [161°] Formed by re 
ducmg methyl isatin with sodium amalgam or 
with zmc and HCl (Colman, C J 55, 8, A 248, 
121) Needles or pnsms (from benzene) , m sol 
water, alcohol, and benzene Oxidising agents 
reconvert it into methyl-ip isatm 

METHYL-OXY-BENZOYL-GLYCOCOLL v 
Akisubic acid 

METHYL OXYBTTTENYI KETONE DI- 
CABBOXYLIC ACID ANHYDEIDE i e 

OH, CO ^^^CMe Isocarbopy? otn 

tame acid Obtamed from its ether by boiling 
with 20 p 0 aqueous NaOH, and ppg with dilute 
HjSO, (Knorr, B 22, 163) Possesses great re 
duoing power Decomposes at 200°-209°, leaving 
an oil CyHgO,, which solidifies on coolmg This 
18 composed of two bodies, one being an acid v 
si sol most solvents and melting at 175°, the 
other crystallismg from ethei mlongprisms [60°], 
and givmg an acid solution in water Water 
forms acetonyl acetone 

Ethyl ether EtA' [110°] (c 280° at 
16 mm ) Obtained by heating di acetyl suc- 

cinic ether at 170°-180°, pyrotritaric and carbo 
pyrotntaric ethers being also formed (Knoir, B 
22, 169) Slender needles (from hot water), v 
si sol water and dilute acids, v sol alkalis, 
ether, chloroform, and hot alcohol Possesses 
great reducing power FeCl, gives a fine blue 
colour to its solution With phenyl-hydrazine 
it yields di oxy-di phenyl di methyl dipyrazyl 
N NPh CO CO NPh N 
j| I I II Hydroxylamine ap 

C(CH,) CH—CE CMe 

pears to form the corresponding di oxy di methyl- 
N O CO CO O N 
dioxazyl II I ! H • 

CMe CH CH CMe 

DI- METHYL -DI. OXY -BUTYLENE DI- 
KETONE CH,COCMe(OH)CMe(OH)COOH, 
[96°] Formed by reducing di methyl diketone 
with zinc dust and dilute H2SO4 (Von Pechmann, 
B 21, 1411) Needles (from ligrom) Beduces 
Fehlmg’s solution in the cold FeCl, re converts 
it into Me CO CO Me 

METHYL OXY-BUTYL KETONE 0,Hj ,0, ♦ « 
OH, CO CH, CH, CHJJ.CH2OH Acetyl - butyl - 
aUohol (227°) S G | 997, if 989, 982 

M M 6 602 at 18 6° Obtained hy boiling the 
anhydride of its carboxyhc acid with water, CO, 
bemg evolved (Perkm, jun , 0 J 61, 717) 
Thick oil with sweet burning taste Does not 
reduce Fehling’s solution or ammomaoal AgNOg 
m the cold, but reduces both these reagents 
on warmmg Yields an oily phenyl hydrazide 
Warm cone HNO, gives a dark pink colour | 


Iodine and KOH give iodoform Chromic acid 
mixture oxidises it to acetic and succinic acids 

METHYL OXY BUTYL KETONE ANHY- 
DEIDEC.H,„Ote Methyl- 

furidane dihydmde * Acetyl tetramethylene * 

‘ Tetramethylene methyl ketone ’ Anhyd^e of 
OeCeto butyl alcohol (109°) SG f 9227, 
if 9127 , 9050 M M 6 074 at 22 5° Formed 

by distillmg its carboxylic acid at 150° (Perkin, 
jun , C J 61, 723, B 19, 2558) Colouiless 
mobile liquid with ethereal Mour On prolonged 
standing in presence of water it is converted into 
methyl oxy butyl ketone 

Methyl oxy butyl ketone anhydride oarboxy 

U.acxdC.H,0.^-^ [119 ] 

Obtained by saponifying its ether with alcoholic 
potash (Perkin, jun , C J 61, 715) Colourless 
needles, v sol hot benzene, alcohol, chloroform, 
and light petroleum, v e sol water Decom- 
poses above 119° into CO and the precedinjf 
body When heated with aqueous NH, at 200° 
it yields CO2, methyl oxy butyl ketone, and a 
volatile base (probably a derivative of pyridine) 
Bromine vapour gives C^H^BrO,, a thick s}iup 
Cone HBrAq yields methyl brorao butyl ketone 
Salts — NH4A' white crjstalline solid, v 
sol water — CuA'o aq light green powder, v si 
sol water, decomposed at 90°-100° — AgA' 
white crystalline solid, V sol water, decompo'scd 
on boiling with water or exposure to light 

Ethyl ether EtA' [9°] (227°) VD 

6 21 M M 10 0b9 at 23 7° S G p 1 069 , 
U 1 0626 Ma 1 4697 Md 1 4772 Formed by 
neating a mixture of NaOEt with aceto acetic 
ether and trimethylene bromide (Perkin, jun , 
C J 61,709) Colourless oil with a disagree 
able camphor like odour Does not react with 
phenyl hydrazine Does not contain an atom of 
hydrogen displaceable by sodium With PClj it 
forms CjHjjOoCl, a colourless oil (212°-215°) 
Methyl oxy butyl ketone anhydride dicarb- 
oxyhe acid ChH,o 08 i e 

K CEL, CH CH, 

I [185°-190°] Ob 

C(CH, CO^H) C CO^H 

tamed by saponification of its ethois by boiling 
alcoholic potash (Perkin, jun , C J 51, 744) 
Colourless hexagonal plates, v sol hot water and 
hot alcohol, si sol acetic ether, benzene, and 
ether Decomposes on fusion, giving off CO,, 
and leaving a red liquid 
Mono ethyl ether 

< CH, CH, CH, 

I . [114°] Obtamed 

C(CH,CO,H)CCO,Et 

by treating the di ethyl ether with cone alcoholic 
potash m the cold Transparent four sided tri 
chnio needles, a 6 c » 774 1 337 , « « 89° 40' , 
/8-98° 18', 7 = 89° 60' V sol alcohol and 
ether, si sol hot water — -AgEtA" white curdy 
pp , si sol water 

Di ethyl efAerEtaA". (239° at 160 mm ) 
Obtained by the action of NaOEt on a mixture 
of trimethylene bromide and acetone di-oarb- 
oxylio ether 00,Et CH, CO CH, CO,Et (Perkm, 
jun , 0 J 51, 739) Thick, colourless oil, with 
disagreeable odour 

METHYL^XY-GONIINE « CoMcm 
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METHYL -OXY- ETHYL- AMIDO -PHENOL 

Methyl ether 0,oH,^NO^ %e 
[2 l]0,H,(OMe) NMe CH CHpH MethyUoxy 
ethyl anisidine (290'’) Formed by the action 
of O^H<(OMe) NHMe on ethylene chlorhydrm 
(Knorr, B 22, 2098) Liquid 

,0— dH, 

Anhydride | Methyl 

NNMe CH^ 

quina2oxi7u> dihydride (^01°) Formed by 
boiling the methyl ether with caustic soda 
(knorr, B 22, 2098) Liquid, with irritating 
smell, volatile with steam, very easily oxidised 
by contact with an B'HCl [lb2°] Short 
four cornered plates (from alcohol) 

METHYL OXY ETHYL AMINE C^H^NO t c 
CH, NH CH, CH^OH (130^-140'’) Formed 
from ethylene chlorhydrm (1 mol ) and methyl 
amine (1 mol ) (knon, B 22, 2088) Oil, with 
strong ammoniacal smell, ^ sol water, alcohol, 
and ether Aurochloride [110 '’-120'’] An 
h}drous prisms, 1 sol water 

Methyl di oxy di ethyl amine CjHi^NO i e 
CH,N(CH CHOH) (2>0'’-255’) Formed by 
lieatmg ethjlene chlorh}diin with excess of 
aqueous methylamine at 100° (Morley, B 13, 
222) lonmd also bj the action of ethylene 
chlorhydrm on the piecedmg body (Knorr, B 
22, 20H1) Viscid oil, \ sol water, not volatile 
with steam — B'HCl thick syrup — B',H PtCl,, 
orangt red pi isms — Auiochloride v sol 
water 

Methylo chloride C„H„kO Cl te 
ClNMe (CH^CH/IH), Fonned by heating 
ethylene chlorhydrm with a solution of dimethvl 
amine at 100 (Morlei B 13, 223) Formed 
also from di methyl oxy ethyl amine and ethyl 
ene chlorhydrm (knoii B 22, 2089) Thick 
svrup - (C H„NO Cl> I’tCl, aq [218'’] Small 
yellow crystals, V sol watei, si sol alcohol — 
Aurochloride [233°], ‘•mall plates, v sol 
hot water 

Anhydride CH, N<™ ch'^^ Methyl 

innoxa-inc itlrahydride (117 ) lonned by 
lu atmg methyl di oxy di ethyl amine with SO, 
(k) Mixes with watei, alcohol and ether 
Ih adily combines with Mel — Hy drochlonde 
[205°], long hygroscopic prisms — Platino 
chloride needles (fioni dilute alcohol), v sol 
w itcr — All roc h lot id t i.l’^d^] , small needles 
m sol water 

Mithylo iodide of the anhydiide 
Long needles ^\lth Ag O it yields a methylo 
hydroxide, which is split up by heat into aide 
hyde and di methyl oxy ethyl amine 

Methylo chloride of the anhydride 
Ciystallme mass b orms a platinochlonde crys 
tallising from alcohol m needles, and an auio 


Methyl o hyd roxide v Nbordie 
TBI - METHYL - OXYETHYL - AMMONIUM 
HYDBOXIDE v Neubine 

METHYL OXYETHYL ANIUNE 

C.H„NO te C,H, N(CH,)(C,H, OH) Methyl 
pJienyl ethyl alkine (218° at 110 mm ) SO 
- 1 0806 Obtained by heating methyl aniline 
with ethylene chlorhydrm at 100° (Laun, B 17, 
675) Colourless oil Weak base By exposure 
to air it IS oxidised to a thick blue syrup 

Methylo iodide B'Mel colourless plates 
or ♦ables 

Methylo - periodide B'Mel, [87°] , 
greenish glistening plates 

METHYL a OXY ETHYL KETONE C,H,0, 

, i e CH, CO CH(OH) CH, (142°) Ketoxy butane 
Formed by reducing di methyl diketone with 
zinc and HjSOi (Von Pechmann, B 22, 2214 , 
23, 2421) Colourless liquid, miscible with 
, water Reduces behlmg’s solution Reacts 
I with phenyl hydrazine, with formation of the 
' compounds CH, C(N HPh) CH(OH) CH, [84 °] 
and CH, C(N,HPh) C(NHPh) CH, 

METHYL OXY ETHYL PYRIDINE i Tkop 

INE 

METHYL OXY ETHYL p TOLUIDINE 

C,„H„NO le CH OH CH, kMe C^H^Me (290°- 
300°) Formed fiom oxy ethyl toluidine and 
Mel at 00° (Demole, A 173, 129) Liquid — 
B'HI -B H PiCl, 

Mithylo iodide B Mel Liquid Yields 
B',Me,PtCl, and B MeAuCl, 

METHYL OXY GLUTABIC ACID v Oxr 

METHYL CLCTUUc ACID 

TBI METHYL TBI OXY HYDBOBENZ 
AMIDE i Amshvdrxmidf 

TETBA METHYL OXY TBIMETHYLENE • 
DIAMINE CH„N,0 tc HO CH(CH. NMe,), 
Titm in thyl oxy piopylenc diamine Teira* 
vhthyl allyl alKine (170'’-185 ) Formed by 
luating 6 dichlorhydnn CH Cl CH(OH) CH,Cl 
with dimethylamine m a sealed tube at 60° 
(Ikiend, B 17, 510) The liquid is rendered 
alkaline bv kOH and extracted with chloroform 
L quid, V e sol water — B'di,PtCl„ yellow 
plate N, m '•ol water 

DI METHYL TBI OXY PHENYL BENZYL- 
KETONE i Amsoin 

DI METHYL OXY PBOPYL AMINE 

C^HjjNO (126°) Prepaied by the action of 
' diinethylamme on propylene chlorhydrm at 100° 

I (Moiley, C B 91, 333, Ladeuburg, B 14,2407) 
Liquid — B ,H PtCl,j prisms y sol w ater 

Methylo chloride B MeCl Prepared by 
heating aqueous tiimethylamme with propylene 
' chlorlu drill at 100° (Morley, C R 91, 333, B 
13, 1805) Colourless, very hygioscopio crystals, 
turning brown m light Forms a platinochlonde 


chloride, both being v sol water > B',Me PtCl„ crystallising in yellow feathery 

Di methyl oxy ethyl amine C^H„NO i e | plates, insol alcohol and ether, v sol water 

NMe, CH,CH,OH Dt methyl ethyl alkine I Mithylo hydroxide From the 

(110°) Prepared from dimethylamine and chloride and moist Ag 0 Alkaline syrup De- 
ethylene chlorhjdrin (Ladenburg, B 14, 2408) ] composed on distillation into NMe, and propylene 
Formed also by heating ‘ methyl morphi glycol (Morley, C J 41, 889) 
methine ’ {v Morphine) with Ac,0 at 160°-190° , Di-methyl dioxypropyl amine CsH^NO, i $ 
(Knorr, B 22, 1114) Liquid —B'^HAuCl^ NMe, CH., CH(OH) CH,(OH) Di methyl propyU 
needles, sol hot water — B',H^tClj ' glycolhne (217°) Formed by heating di- 

soluble pnsms 1 methyl amine witn glycerin chlorhydrm (Roth, 

Acetyl derivative C^HjoAoNO Forms £ 15, 1153) Colourless oil Sol water, aloo- 
an aurochloride B'HAuCl ..orystalhsing in plates hoi, and ether — B'^H^Cl^PtCl^ 

VoL III A A 
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Methylo chloride C^HnNOgCl %e 
NMewOLOH^OH(OH) OHa(OH) From glycerin 
chlornydrm and NMe, at 100® (V. Meyer, B 2, 
186, Hannot, A Oh [6] 17, 99) Crystals, v e 
sol water — (O^ieNOjO^jPtOl^ tables — 
O^iaNOAuCl^ [190°] Orange crystals 
iaXBYL OXYPBOPYL-ANILINE C,,H„NO 
% e N (CH,)0,Ha OH Methyl phenyl pro- 

pyUalkine (262°) Colourless liquid Formed 
by heating methyl anilme with propylene chlor 
hydnn (Laun, B 17, 678) 

METHYL $ OXYPEOPYL KETONE C^H, 0« 
i e OHa CO OHj CHa CH2OH Acetyl propyl 
alcohol (146°) at 100 mm , (209°) at 729 mm 
VD 226 (calc 868) SG ^ 10061, 9990 

M M 6 644 at 26® Formed by boiling tnmethyl- 
ene methyl ketone carboxylic acid (derived from 
aceto acetic ether, sodium, and ethylene bromide) 
with water, CO^ being evolved (Perkin, ]un ,C J 
61, 829) Formed also by boiling bromo ethyl 
aceto acetic ether with aqueous HCl Thick 
syrup, miscible with water, v sol alcohol and 
ether Decomposed by heat into water and its 
anhydride, which reunite in the cold , does not 
reduce coldammomacal silver nitrate, but reduces 
it on warming Gives with phenyl hydrazine 
solution an oily precipitate of CuHj^Nj or 

Omdised by K^Cr^O, 

and HjSO^ to acetyl propionic (levulic) acid 
(Colman a Perkin, C J 63, 189 , 65, 352 , Lipp, 
B 22, 1196) Beduced by sodium amalgam to 
CHg CH(OH) CH2 CHyCHjOH (Perkin, jun , a 
Freer, B 19, 2666) With NaHSOj it forms 
CHyC(08HeOH)(OH) SOjNal^aq needles, v sol 
water and alcohol 

Acetyl derivative CHjCOCgH^OAc 
(214° 1 V ) at 728 mm S G g 1 0366 V D 
6 02 (calc 4 98) Liquid, m sol water, v e sol 
alcohol and ether 

Benzoyl derivative CHsCOCjHgOBz 
(297°) 

CH CH2 

Anhydride | (72®-75®) 

0 CH, 

Formed by slow distillation of the ketone 
Water converts it into the flocculent isomeride 

CH2CH2 

CH2C< I (111°) at 718 mm, which 
0 CH^ 

reddens pine wood moistened by HCl v Methyl 

ENE FURFURANE TRIHYDRIDE 


Methyl w-oxy-propyl ketone CaHi^Oj i e 
CH, GO CH(OH) CHj CH, (163®) , (77° at 36 
mm ) S G — 972 Formed by reducing 

methyl ethyl diketone with zinc and dilute 
H,S04 (Von Pechmann, B 23, 2421) Colour 
less liquid with sweet smell , sol water, but 
separated from the solution by NaCl or NaOH 
Readily oxidised to CH, CO CO C,H, Reduced by 
sodium amalgam to OH, CH(OH) CH(OH) CjH, 
(187°), which IS oxidised by bromme water in 
•unhght to CH, CO CO CgH, Excess of phenyl 
hydrazine forms CH, C(N,HPh) CO 0^^ [103°] 
Methyl a-oxy-propyl ketone C^H.-O- le 
CH,COCH,CH(OH)OH, (128°) Formed by 
adding chloro acetic ether to sodium under 
ether, decomposing the resulting sodium com> 
pound by HCl, reducmg by zinc dust the ether 
CgHjiClO, (167° at 46 mm ) which it then 


formed, and boilmg the product (106® at 

14 mm ), with dilute HCl, when it splits up into 
GO,, alcohol, and the oxy ketone (Fittig, B 21, 
2188) Colourless mobile liquid, miscible with 
water Forms compounds with NaHSO,, and 
with phenyl hydrazine 

Methyl a> ox's isopropyl ketone Oxim of 
the nitrate {ClS.^)^Q(O^Ot) C(NOH) CH,. 
Pentane mtroso nitrate Formed by the action 
of amyl nitnte and nitric acid on amylene 
(CH,),C CH OH, (38°) dissolved in HO Ac (Wal- 
lach, A 248, 162) Monoqjimc crystals, aho 
= 977 1 1 449 , $ = 83° 32' (from benzene), or 
needles (from HOAc) 

METHYL OXY QIJINIZINE v Oxy phenyl- 

METHYL-PYRAZOLB 

METHYL OXY QUINOLINE v Oxy methyl- 

quinoline 

METHYL OXY SUCCINIC ACID v Oxy- 

METHYL SUCCINIC ACID 

METHYL PAEABANIC ACID v Parabanio 

ACID 

METHYL PAEACONIC ACID v Anhydride 
of Oxy fthyl succinic acid 

TETEA METHYL-PAEALEUCANILINE v 

TeTRA methyl TRI AMIDO TRl PHENYL METHANE 

METHYL PENTADECYL KETONE C„H,40 
CHsCOCj.H,, [48°] (246°) at no mm , 

(320° uncor ) at 760 mm S G (liquid) ^ 814 
Prepared by distilling a mixture of barium 
palmitate and banum acetate (Krafft, B 12, 
1671) On oxidation it gives pentadecoic acid 
Methyl pentadeoyl ketone 
CH, CO CH(C,H,0o Di n heptyl acetone 
(300°-304°) S G 826 lormed by boilmg 
di heptyl acetoacetic ethei with dilute aqueous 
KOH (Jourdam, A 200, 115) Oil, smelling of 
peppermint Forms a crystalline compound 
with N^aHSOg 

METHYL PENTANE Hexane 
DI-METHYL PENTENYLAMINE 0,H„N i e 
CH^CHCHjCH CHoNMe This constitution 
18 assigned by Merlmg to Ladenburg’s di 
methyl piperidine, v Di mfthyl pyridine hfxa 

HYDRIDF 

Di methyl pentenylamine Methylo hy- 
droxide CgHpNMegOH Fonned from amvlene 
bromide and trimethylamme at 66° (Schmie- 
deberg a Harnack, J 1867, 806) — 

(C5H,NMe,Cl)2PtCl4 aq Irregular laminae 
(iB) METHYL PENTHIOPHENE C,H,8 i e 

Formed by distilling sodium a methyl glutarate 
COjNa CHMe CH CH^ CO Na (6 g ) with P^H, 
(10 g) at 180°-250° (Krekeler, B 19, 32701 
Colourless oil When successively mixed with 
a solution of isatm m HOAc and cone H2SO4 it 
j gives a dark green colour, and, on adding water, 
a green pp Phenanthraquinone and HjSO, 
(Laubenheimer’s reagent) give a dark violet 
colour Phenyl glyoxyhc acid yields a violet 
dye Alkaline KMnO^ ( 3 p 0 ) produces acetic 
and oxalic acid Nitnc acid forms a nitro- 
derivative, and bromme a biomo- denvative 
Methyl penthienyl methyl ketone C,HioSO 
*45 SO,H4Me CO CH, (284°) 

Oxim SC^H^Me O(NOH) OH, [68®]. 
METHYL . PHSNACYL . ANILIDE 
« Fhenyl-auido PHxmrL bthtl xxtokb. 
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METHYL - PHSNACYL . BBOMIBE i; 

• Bbomo phsmtl ethtl ketonb 

METHYX.PHEHAHTHB1DENE v Pbentl* 

fHDOLB 

METHYL-PHENAHTHBOLIHE 

OH NCCHCHCCHCH 
I 11 HI’ [ 66^3 (above 

(mCHC C NCMe 

360°) Formed, together with an isomende, 
when m amido {Py 3) methyl quinolme (100 g ) 
18 boiled with o mtro phenol (75 g ), glycerin 
(320 g ), and H2SP4 (270 g ) The product is 
diluted with water and evaporated to remove 
0 nitrophenol The resmous mass that is ppd 
on adding NaOH is extracted with benzene, and 
the dark oily mixture of bases so obtained 
treated with HCh Thehydrochlondes are washed 
with alcohol, dissolved in water, decomposed by ^ 
NH„and the bases again extract^ with benzene 
From the crystalline mixture of bases left after j 
evaporatmg the benzene, ether extracts methyl- 
phenanthroline only (Crerdeissen, B 22, 246) 

Propel ties — White needles {containing 3 aq) 
Melts at 50 when hydiated, 66° when anhydrous 
Sol boiling water, alcohol, and ether, v sol cold 
benzene On oxidation with KMnO, it jields 
phenanthroline carboxylic acid Cj^HjN^COH 
[209°], which decomposes at 210° into CO^ and 
phenanthroline 

Salt<' BHClaq small snow white needles, 
si sol cold, V sol hot, water, m sol alcohol, 
insol ethei ~ B'H SO, aq slender silky needles 
(from alcohol) — B'^EL^CrP, red prisms (from 
hot water) - ll'HjPtCl, aq flesh colouied crys 
talline pp , insoh hot water, si sol alcohol — 
Picrate B C,H,(NO },OH [217°] Trans- 
paient yellow needles (from boiling alcohol) 

Ethylo iodide B'Etl 2aq t.l00°~110°] 
Glittering brown crystals liields the pHtmo 
chloride B EtClHvPtClj (?) which forms orange 
red crystals 

Isomende C,3H,oN^ < e 
CH N C CH C N CMc 
I il ! I [109°] Occurs in the 

CH CH C CH C CH CH 

prcpaiation of the pieceding, from which it 
differs in being insol ether (G ) Crystalli‘^tb 
from alcohol in concentric groups of ‘>atiny 
needles (containing laq) Melts at 82° wlun 
hydrated and 109 when anhydrous; The an 
hydrous base is a light white powder, v sol 
warm benzene and hot dilute alcohol, insol 
cold ether, v si sol hot ether 

Methyl phenanthroline 

CH N C 0 N CMe 

Id II I Prepared 

CH CH C CH CH C CH CH 
from 0 amido {Py 3) methyl quinoline, glycerin, 
0 nitro phenol, and H^SO, (Gerdeissen) Crjs 
tala (containing 2aq) Melts at 53° when liy 
drated, and at 76° when anhydrous V e sol 
hot benzene, v sol chloroform, m sol HOAc, 
si sol ether and light petroleum Decomposed 
on distillation 

Methyl-phenanthrohne 
CH N OCMeCHCCHCH 
I 11 II 1 (above 

CHCHO 0 N CH 

800°) Prepared by boiling w-tolylene diamine 
hydrochloride (40 g) with nitrob^zene (30 g), 
glycerin (100 g ), and H^SO^ (100 g ) , and pun 


fled by means of the chromate (Skraup a Fischer, 
M 5, 523) Short pnsms (contaimng 5aq), mora 
soluble in cold than m hot water, v sol aloohoL 
Its solutions give a white crystalline pp with 
Ag^O, and a blue crystalline pp with oupno 
acetate Chromic acid mixture oxidises it to 
the corresponding phenanthrohne carboxylic 

acid 

Salts — B'HCl 4aq transparent needles — 
B'jHjCr^O, red, sparingly soluble needles — 
B'jHjPtCl* 2aq yellow crystalline pp — P 1 c r a t e 
[253°] 

♦ DI-METHYL-PHENANTHBOLIHE TETBA. 
HTDBIDE 

CH^CMeC C N CH, 

t e \ il |] j 

CH N C CH CH C CMe CH, 

Formed by the action of acetic aldehyde or 
paraldehyde upon m phenylene diamine hydro 
chloride The resulting base is ppd by am 
monia, dissoh ed in aqueous HCl, and ppd by 
platimc chloride as B'^PtCl* (Schiff, A 263, 

I m 

I METHYL PHENAZINE C„H„N, 1 $ 

N 

I C4H4<^l\c4H3Me [117®] (350°) Formed 

by heating tol} lene 0 diamine with pyrocatechm 
m sealed tubes at 210° (Merz, B 19, 726) 
Formed also by eliminating the two NH, groups 
b> means of the diazo reaction, from the oxida- 
tion product (CijHj^N^) of phenylene p diamine 
and tol} lene m diamine (Bernthsen a Schweit- 
zer, B 19, 2G04 , A 23b, 345) Needles (by 
sublimation) \ si sol water and ligrom, v soh 
alcohol and ttlier Its solution in cono H^SO, 
IS blood red It di^xches in cone HClAq, but 
the base is ppd again on dilution —Salts 
I — B' J1 PtCl, ()aq yellow laminas (from water) 
— B'JH^PtClgSaq (from dilute alcohol) — 

, Picrate BT,H (NO ),OH [168°] Yellow 
nodules winch blacken on fusion 
I METHYL PHENTRIAZINE C,H,N, 

; /N CMe 

eji/ ! [89°j 1250° 256°) Formed 

\N N 

by the action of sodium amalgam on acetyl 
o nitio phenjl hydrazine in alcohol, the solution 
being kept acid with HOAc, and the tempera 
tine below 30° (Bischkr, B 22, 280b) Ciystals, 
paitially decompobed on distillation V sol 
cold water, V e sol alcohol, si sol hot ligroin 
Bromo methyl phentriazine CgH^rN, te 
CBr CH C N CMe 

1 11 I il [115°] Formed from 

CH CHCNN 

acet}l p bromo 0 mtro phen\l hydrazine by like 
treatment (Bischler a Brodsky, B 22, 2818) 
Golden plates, si sol cold, v sol hot, water 
1 (o) METHYL - PHENTETBAZIHE DIHY- 

1 .NH N 

DBIDE C^HgN, le C.H^ j) [62°] 

1 \NMe N 

j Formed by the action of sodium nitrate on a 
I very (jilute hydrochloric acid solution of o aniido- 
phenyl methyl hydrazine (Hempel, J w [2] 41, 
176) Colourless plates, V sol ethtr and benzene, 
si sol alcohol and petroleum ether Sol hot 
: cone NaOHAq Cone HNO, at 80°-100° yields 
a product [127°^ crystallising from alcohol m 
golden yellow prisms and nee^es 

AA a 
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TRI-METHYL PHENENYL TRIKETONE 


TBI-METHYL PHENENYL TBIXETONE 
OrtH„0, te OA(COOH,), [163'^] Tn 
a4i$tyUhemene Formed by the action of NaOEt 
m ether on a mixture of acetone (1 mol ) and 
alljl formate (1 mol ) Sodium aceto acetic 
aldehyde slowly separates, and is then dissolved 
m ice cold water and neutralised by HOAc The 
free aceto acetic aldehyde changes to tri acetyl 
benzene and water (Claisen a Stylos, B 21, 
1145) Small needles, si sol water, alcohol, 
and ether, v sol HOAc Oxidised by HNO, to 
tnmesic acid 


METHYL . lap) - PHEN - NAPHTHAZINE 

,CH OH 0 N 0 CH CMe 


V^-UL 

11 

CNC 


CH CH 


[142°] Formed by the action of (/3)-naphtho 
qumone on tolylene diamine in HOAc (Hinsberg, 
A 237,342) 

Methyl-(i8j3) phen-naphthazine 

CA<5ioNCclcH® Foimeiby 


oxidation of a mixture of (/8) naphthol and 
tolylene o-diamine with alkaline KjFeCy^ (Witt, 
G N 49, 404) Pale stravs coloured needles, 
forming an i ntense red solution in H SO^ 
METHYL PHENOL v Crlso^ 
Dx-methyl-phenol v Xvllnol 
T ri-methyl-phenol C,H,Me , OH [1 2 3 5] 
Hemimellithenol Hetnellithe'nol [81°] I’ormed 
by fusmg hemimellithene sulphonic acid with 
KOH (0 Jacobson, B 19, 2518) Needles (fiom 
ether) Gives no pp with FeClj 

Tetra methyl phenol C«HMe^ OH [1 2 3 4 5] 
[81°] (L 1 , [87°] (T ) , (249° uncoi ) (L ) , (266° 
1 V ) (T ) Formed by the action of nitrous 
acid on the corresponding CgHMe^ NH [66°] 
(Limpaoh, B 21, 644), or by fusing c tetra 
methyl-benzene sulphonic acid with potash 
(Tdhl, B 21, 907) Long white needles (from 
very dilute alcohol), v e sol alcohol and ether, 
m sol petroleum ether Volatile with steam 
Bromine foims C,oH, Br OH [151°] 

Acetyl derivative C,„H,30Ac [57°] 

Pnsms 

Tetra-methyl-phenol CgH(CH3), OH [81°] 
Formed by the action of nitrous acid on tetra 
methyl-phenyl amine [14°] (Hofmann, B 17, 
1916) White crystals Yields a qumone on 
distillation with MnOj and H2SO4 

Ethyl ether CgH(CH,)40Et (236°) , liquid 
Formed by the action of alcohol upon the sul- 
phate of tetra methyl-diazo benzene (Hofmann, 
B 17, 197) 

Penta-methyLphenol Cg(CH3)3 OH [125°] 
(267°) Formed by the action of nitrous acid 
upon penta methyl-phenyl amine (Hofmann, B 
18,' 1826) Fine white needles Volatile with 
steam Soluble in alcohol Sparingly soluble 
in alkahs 

Methyl ether Cg(CH3)5 0CH, [64°], long 
needles 

METHYL-DIPHENYL i e 

Oja»OAMe[8 1] PhewyUtolyl (275°) SG 
1 031 Formed by the action of MeGl upon 
melted diphenyl in presence of Al^Cl^ (Adam, 
Bl [2] 47, 689, 49, 98, A Ch [6] 15, 239) 
Limpid colourless liquid, not solidified at — 21° 
y e sol methyl alcohol and acetone Not 
attacked by EMn04 either in neutral or alkaline 
•olutioa. Chromic acid oxidises it to diphenyl 


m carboxylic acid [161°1 Bromine at 160* 
forms CijHgOF^r which when treated with 
KOEt yields CHpEt whence dry gaseous 
HI liberates phenyl benzyl alcohol 
0 Methyl-diphenyl OjsH,^ t e 
OgHj C6H4Me[2 1] (259°) Appears to be formed 
by treating bromo benzene mixed with liquid 
bromo toluene with sodium (Barbier, B 7, 1548) 
p Methyl-diphenyl OgH, OgH4Me[4 1] (263°- 
267°) S G 1 015 Formed by the action of 
sodium on an ethereal solution of bromo benzene 
and jp bromo toluene (Carnelley, C cT" 29, 13) 
Formed also b;y passing a mixture of benzene 
and toluene through a red hot tube (Carnelley, 
C J 37,701) Solidifies at - 2° Dilute nitric 
acid oxidises it to diphenyl carboxylic acid. 
Chromic actd foims teiephthalic acid 

Di-methyl-diphenyl i c Ci^HgMe^ 

(284°-290°) SG >^ 1 025 Formed by the 
action of methyl chloride on diphenyl in presence 
of Al^Clg (Adam) Colourless liquid, not soiidi 
tied at —21° Oxidised by CrOj in HOAc 
yielding an infusible diphenyl dicarboxylio acid 
which cannot be sublimed 

Other di methyl-diphenyls are desciibed as 
Ditolvls 

s DI - METHYL-PHENYLACETAMIDINE 

C,„H,4N le CgH.CH C(NHMe)(NMo) lormed 
by the action ot alcoholic methylamme on the 
hydiochloiide of phenylacetic imido ether 
C.HjCH C(OEt)(NH)(Luckenbach,R 17,1426) 
Ciystallme solid, \ sol alcohol — B'HCl six 
sided prisms — B' H PtCl^ small glistening 
crystals, sol alcohol, si sol water 
u Di methyl-phenylacetanudine 
CgH,CH2C(NMe3)(NH) Foimed m the same 
manner as the preceding, using dimethylamint 
(L ) — B'^FtClg small needles, si sol watei, 
m sol alcohol 

DI-METHYL-PHENYL-hCETIC ACID 

[5 3 1]C«H3(CH,)2 ch, CO H Mtsityl-acdicacid 
[100°] (W ) , [97°] (Kobinet, Bl [2] 40, Hlb) 
(273° at 735 mm) Formed by the saponihcx 
tion of the nitrile obtained by heating mesityl 
bromide with KCN (^\lspek, B 16, 1578) Long 
white pnsms Sol alcohol, ethei, and hot watei, 
\ si sol cold water 

Salts — A'K aq silky needles - A' Ba4aq 
transparent prisms — A'^Cadaq easily soluble 
thick needles — A'^MgSaq long silky needles 
A'Ag long thm needles 

Tetra-methyl-phenyl-acetic acid CjjHjgO^ i e 
OgHMe^ CH3 CO3H [6 4 32 1] [125° uncor ] 

Formed by reducing the corresponding tetra 
methyl mandelic acid with HI (Claus a Fohhsoh, 
J pr [2] 38, 234) Slender needles (from hot 
water), v sol alcohol, ether, and chloroform — 
CaA'g 3aq silky needles 

TBI-METHYL-PHENYL -AMIDO-CBOTONIC 

ACID V ^ CUMYL AMIDO OROTONIO ACID 

Tetra-methyl phenyl-axnido-crotonio aoid 
Ethyl ether C^HMe^ NH OMe OH CO^Et 
[101°] Obtamed by the action of tetra methyl 
phenyl amine (prepared from i|/-oumidine) on 
acetoacetic ether (Conrad a Limpaoh, B 21, 
1655) Large white prisms (from alcohol and 
ether) At 280°-286° it yields oxy tetra-methyl 
phenyl-di-methyl-pyndine carboxylic acid 

OjaMe.N<°^«gg^^CO. [146»] 
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HSTHYL.PHENYL AMINE v Toluidinb 
and Mbtuyl*anilike 

Di-methyl-phenyl-anune v Xtlidine and 

Dl METHYL ANILINB 

Tn methyl-phenyl amine v Mesidive and 

if CUMIDINE • 

Tetra methyl phenyl amine 
C6HMe,(NH2)[l 2^45] (260° uncor ) 

Obtained by heating isocumidine nydrochloride 
with McOU at 250° to 200^ under pressure 
(Limpach, B 21, 641) Nacieoua kaflets (from 
watei) May be sublimed The corresponding 
C,HMe,(OH) melts at 81° 

Formyl derivative [144°], silky needles 
(from water) 

Acetyl dent at lie [170°], silky needles 
Tetra methyl phenyl-amine C^HMe^NH-, 
[1 2 d 5 bj Uoduruhne r24°] (256°) Formed 
by heating the hydrochlorides of 4^ cumidme or 
mesidine with MeOH at d00° (Hofmann, B 
17, 1912, Noltmg a Baumann, B 18, 1149, 
Lirapach, L 21, b46) — B'HCl — B' H PtCl, 
Formyl dcrivatiic [183°j, long silky 
needles 

Acetyl derivative CgHMe, NHAc [215°] 
Tetra methyl-phenyl amine C^HMe^ 
Duruhne [14"] (25d°) S G 3i 97H A 

product of the action of McOH on x>lidino 
hydrochloride at a liigh tempi lature (Hofmann, 
B 17, 1913) — BTICI B' 11 PtCl, 

Fenta methyl phenyl amine C(,(CH3) NH^ 
Imido peiita methyl Un tnc [152 (27b°) 

Prepared by htatiug dmuthjl ij/ cumidinc with 
methyl iodide under prt -^uie at 240°-2 >0°(Hof 
mann, L 18, 1821) Large colouilcss needles 
V sol alcohol uid ethei, iiisol water On o\i 
ilation b} ai^einc acid in conjunction with aniline 
It fields a hoiiiologuc of ro5,aniline Mel at 
100° forms (. Mt MlMe bl , which is not 
fuithei acted on by Mel e\en at 170 

Salts — LTICI long tliin nctdlt^, easily 
oolublem hot water, si sol cold ~1> ^H ClJ’tCl^ 
sparingly soluldo tnmetiic tabu s - The acetate 
18 very soluble the nitiate foims sparingly 
soluble needle ^ , tlie sulphate and oxalate 
very sparinglv soluble small scales 

Acetyl derivative C„(CH3) >tHAc 
[213°] , needles 

METHYL DI PHENYL AMINE i e. 

NPh Me Dl phenyl methyl amuu (282*^) (G ) 
(292°) at 741 mm (Bruhl, A 235, 21) b G ^ 
1 0476 Formed by methvlation of diphenjl 
amine (Bardy, Z 1871, b49 , Giraid, BI [2] 23, 
2) Liquid Gives a violet colour with HNO, 
Fuming HClAq at 150 resolves it into MeCl 
and diphenylamine (Gnehm B 8, 1040) By 
passing through a red hot tube it is converted 
into diphenylamine, carbazole, benzomtiile, 
auihne, benzene, methane, hjdrogeii, nitrogen, 
and other products (Graebe, A 174, 181) Nitrous 
acid passed into its alcoholic solution yields 
NMePh NyCgH^ NMePh Boiling nitric 
acid forms a compound which crystallises from 
alcohol m yellow prisms [284°] 

Denvatixes — Tri bromo and Bromo-di 

NITRO , MBTHYL-DIPHENYLAMIRE 

METHYL . PHENYL - ANTHEACENE v. 
Phbnyl-hethtl-amthracbmb 

METHYL-PHENYL-OAEBAMIG ACID t^ 

Toltl carbamic acid 


Dl methyl phenyl carbamic acid v. Xtlyi^ 

CARBAMIC ACID 

Tn methyl phenyl carbamic acid Ethyl 

ether C^HjMej NH CO^Et if Cumyl-carbamtc 
cthei [91 6°] Formed by the action of ohloro- 
formic ether ClCO^Et on if cumtdine (Frentzel, 
C G 1888, 1361) P2O5 converts it into the 
cyanate C„H MegNCO (221°), polymerised by 
PEts or KO \c into the cyanurate [234°] 

Tn methyl phenyl carbamic acid Ethyl 
ether C^H^IesN H CO^Et Mesi tyUurethame 
[62°] Formed from meaidine and ClCO^Et 
(Eisenberg, B 15, 1016) Long colourless 
needles, volatile with steam, sol alcohol and 
ether 

TETEA METHYL- PHENYL CAEBAMINE 

C^H(CH3),NC [61°] White crystals Formed 
by heating tetra methyl phenyl amine [14°J with 
chloroform and alcoholic KOH It is changed 
into the nitrile by distillation (Hofmann, B 17, 
1914) 

Penta-methyl phenyl carbamine 

Cg(CH3)4 KC [128°] Foi med by heating penta- 
methyl phenyl amine with chloroform and alco- 
holic NaOH (Hofmann, B 18, 1824) Colourless 
ervstak V sol alcohol At a few degiees above 
its melting point it is transformed into the nitnle 
with evolution of heat 

METHYL TEI PHENYL CAEBINOL CABB 
OXYLIC ACID I Dl phenyl tolyl oarbimol- 

CARBOXYLIC VCID 

METHYL PHENYLENE DIAMINE 

V Phenvline methyl diamine 

Dl methyl phenylene diamine v Phenylene 

DI METHYL DLVMINE 

Tn methyl phenylene diamine CjHuN, t-a 
C.HMe^iNH ),'l 2 4 3 V ,81°] Formed from 
mtio 4 eumidine bv icduction (Mayer, B 20, 
970) Long needles, v sol benzene PeCl, 
colours its solution deep red 

Isomerides i Di amido mesitylenb and Dx- 
VMIDO 4 tLMFNL 

Tetra-methyl phenylene diamine G,«H,«N, 

1 c '‘C,Mc,(NH,) [1 2 4 5 3 6] Formed by re- 
ducing dl nitio s diiiene with zinc and HOAo 
(Xef, 4 237, 4) Pearly plates, v sol chloro- 
foim and alcohol, m sol ether Its solutions 
are coloured green by atmospheno oxidation 
leClj yields duroqumone The hydrochloride 
18 si sol cone HClAq 

Tetra-methyl phenylene diamine 
CgMe^(NH.j2ri 2 4 3 5 b] Prehnitylme-dtamtne 
[140°] Formed by reducing CHMe^(NH4)(N02) 
with tin and HCl (T6hl, B 21, 906) Plates 
(from water), or needles tfrom alcohol), v e 
sol alcohol, si sol etlier and ligroin — 
B'TIjCl^aq plates, v e sol water, v si soL 
cone HClAq Coloured dark red by FeCl, 

METHYL-DIPHENYLENE KETONE OXIDE 

V Phenylene tolylenb ketone oxide 

DI-METHYL PHENYLENE-DI VINYL DI- 
KETONE C^H.^Oa te C,H,(CH CH CO CH,)y 
[156°]j Formed by the action of NaOHAq on a 
mixture of acetone (lOpts) and terephthaho 
aldehyde (Ipt) (Loew, A 231,379) Needles, 
almost msol water, alcohol, and ether, y soL 
chloroform, v e sol acetone With oono 
it yields a deep-red solution 

METHYL - PHENYL • ETHYL • ALKIN E 
Methtl-oxtethyl anilinb 





METHYL PHENYL-ETHYL KETONE 


MSTHn. PHEKTL-ETHTL KETONE t; 

BsNSnrL-AOBTONB 

METHYL PHENYL.OLYOKYLIC ACID v 
Tolyii-oltoztlic acid 

Di-methyl-phenyl glyozylio acid t; Xylyd- 

OLYOXYUO ACID 

Tatra-methyl pbeayl glyoxylic acid 
[66321] OeHMe, CO CO*H [124°] Formed 
by oxidising the ketone CgHMe* CO CH, with 
cold aqueous EMn04 (Claus a Foeoking, B 20, 
8102) V^ite scales, si sol water, v sol alco|iol 
and ether Beduced by sodium amalgam to tetra> 
methyLmandehc acid C^HMe^ CH(OH) CO^H — 
KA'Saq crystallme.v e sol water — CaA'jOaq 
nodules — ^BaA'2S&Q nodules — AgA' white pp 

Tetra<methyl phenyl glyoxyhc acid 
[64321] C^HMe^ CO COJB Formed by oxi- 
dising the corresponding duryl methyl ketone 
with cold aqueous KMnO* (C a F ) Yellow 
liquid, si sol water, v sol alcohol and ether 
8ohdifies when strongly cooled Sodium- 
amalgam reduces it in alcoholic solution to the 
corresponding tetra methyl mandelic acid — 
NaA' 6aq white crystallme crusts — ^BaA'^ 6aq 
nodules — CaA'jSaq granules — CuA'jSaq green 
crystals, v sol water — PbA'^ white pp , v si 
sol water — AgA' white pp , insol water 

Tetra-xnethyl-phenyl-glyoxylic acid C,2Hi40, 
te [64 821] C^HMe^COCO^H Formed by 
oxidismg the corresponding tetra methyl phenyl 
methyl ketone (Claus, J pr [2] 38, 232) Oil — 
BaA',4aq needles — CaA'jdaq needles — 
CuA 3 3aq 

Penta-methyi phenyl-glyoxyhc acid CpH|«0, 
t e CaMe^ CO COjH [122°] Formed by the 
action of AlCL on a mixture of penta methyl 
benzene and CICO CO^Et (Jacobsen, B 22, 1218) 
Formed also by oxidising C^Me^ CO CH3 with 
alkaline EMn04 Prisms, v si sol cold water, 
T sol alcohol —NaA^ 3aq plates, m sol cold 
water — BaA^2^&^ nodules, v si sol cold water 
— CuA'2 6aq needles 

HEXA METHYL DI-PHENYL OXTANIDINE 
OiJEfjNs t e C(NH CgEE^MejIj Di mesityl 

g uamdme [218°] Formed by heating 

iC(NH C«H2Me,)2 with alcohohc and lead 
oxiae (Eisenberg, B 15, 1014) Minute prisms, 
goL alcohol and ether, msol water 
Ennea-methyl-tn phenyl-guanidine 
OAMejN C(NH C4H;yie,), [226°] Formed 
by heatmg hexa methyl di phenyl thio urea 
with alcoholic mesidine and lead oxide (£) 
Small crystals, sol alcohol, insol water 

METHYL PHENYL-HYDBAZINEv Phenyl- 

lIETHYIi-HYDaA2HNE 

Tn methyl-phenyl-hydrazme C«H|4N2 t e 
[12 4 6] C^HjMe, NH NH2 ^ Cumyl hydrcusvne 
[120°] Formed by boihng its sodium sulphonate 
with water (Haller, B 18, 91) Needles (from 
ether) , msol water and alkalis, v sol alcohol 
and ether With aceto acetic ether it yields 
oxy tetra methyl phenyl pyrazole 
Sodium sulphonate 

O^HsMe, NH NH SOgNa Formed by warming 
diazo-^-oumene chloride with Na^SOg and re- 
ducing the resultmg CgHgMe, N, SO,Na with 
zinc-dust and HOAo (Haller) White plates 
(containing 14aq), si sol cold water and 
alcohol, Y sol not water 

METHYL-PHENYL-DI-KETONE •.Phenyi.- 

mXIlYIrDI-KSTOMa 


TBI-METHYL-PHEKYL MEBOAPTAN 

O.HisS le CgHMe, SH Mesityl sulphydrato, 
Thiomesitoh (229°) SGI 0192 Formed by 
reducing mesitylene sulphochloride with zmc 
and H2SO4 (Holtmeyer, Z 1867, 686) Liqmd, 
volatile with stekm , v sol alcohol, ether, and 
benzene — Hg(S CeH2Me,)2 white silky needles 

HEXA-HETHYL-BI-PHENYL METHANE 
C,gH24 i e CH2(C4H2Meg)2 Di-mesityl methane 
[c 130°] Formed by the action of H2SO4 on a 
mixture of CH2(OAo)2 and mesitylene dissolved 
in HOAo (Baeyer, B 6, 1098) Monoclimc 
prisms (from ether) 

Methyl-tri-phenyl methane v Di phenyl 

TOLYL METHANE 

TETBA - METHYL- PHENYL - DI - METHYL 
AMINE C,2H,2N %e CgHMe4NMe2 (237°) 
Formed from tetra methyl phenyl amine [14 °J 
by treatment with Mel and alcoholic soda (Hof 
mann, B 17, 1914) Colourless liquid — 
B'gHgPtClj crystalline 

Penta-methyl-phenyl-methyl-amme CigHj^N 
i e C4(CHg)g NHMe Methyl-amido penta-methyi- 
benzene [61 °] Colourless scales Formed by 
heating penta methyl phenyl amine with methyl 
iodide — B'2H2Cl2PtCl4 needles (Hofmann, B 18, 
1824) 

Penta methyl-phenyl-di methyl-amme 

C4(CHj)g NMe^ Dx-methyl-amxdo-penta-methyl- 
benzene [64^] Colourless scales Formed by 
digesting penta methyl phenyl amine with 
methyl iodide in presence of an alkali Its 
methylo-iodide could not be obtained — 
B'gHjClgPtCL needles (Hofmann, B 18, 1824) 

TETBA-METHYL-PHENYL-METHYL-CAB- 
BINOL [6432 1] CgHMe, CH(OH) CH, DuryU 
methyl carbinol (above 300°) Formed by re- 
ducing duryl methyl ketone with zmc and HCl 
(Claus a Foeckmg, B 20, 3099) Pale yellow 
liqmd 

Tetra methyl phenyl-methyl carbinol 
[6 6 3 2 1] CgHMe, CH(OH) CH, [72’] Formed 
by reducing s duryl methyl ketone (C a F ) 
White plates 

METHYL PHENYL METHYL KETONE u 

Tolyl methyl ketone 

Di methyl phenyl methyl ketone v Xylyl 
methyl ketone 

Tetra-methyl-phenyl methyl ketone 0„H,gO 
le [6432 1] CgHMe, CO CH, c Duryl methyl 
hetone (260°) Formed from c durene, AcCl, 
and AlClg (Claus, J pr [2] 38, 231) Brownish, 
strongly refractmg, oil, msol water, sol alcohol 
and ether Oxidised by XMnO, to tetra methyl - 
phenyl glyoxyhc and c tetra methyl benzoic 

[129°] Plates 

Tetra methyl-phenyl methyl ketone 
[64 3 2 1] CgHMe, CO CH, (264°) Formed 
from u durene, AcCl, and AlCl, in CSg (Claus a. 
Foeckmg, B 20, 8097) Colourless oil, y sol 
alcohol and ether Volatile with steam Induced 
by zinc dust and alcoholic KOH to the carbmoL 
Oxidised by KMnO, to tetra methyl phenyl-gly- 
oxyho acid 

Phenyl-hydraside Needles, decomposing 
at 216° 

Oxim [148°] Plates 
I Tetra-methyl-phenyl methyl ketone 
[[6A.3.2.1] CgHMe, CO.OH, [63°]. (261°K 



METIIYL-PH08PHINE 


ddO 

Formed by the action of AICSl, upon s durene together with the corresponding thio-ureai by 
mixed with AcCl m OS2 (C a F ) Plates | boihng penta methyl phenyl amine with CS, 
Phenyl hydrazide Crystals, decom ‘ (Hofmann, B 18,1827) Needles (from alcohol) , 

posing at 226° | volatile with steam 

Fenta-methyl.phenyl methyl ketone C.,H,aO TBI KETHTL PHENYL THIO ITKEA 


C.Me* CO CH, [85°] (296°) Formed by ; 

the action of AlCl, on a mixture of penta-methyl- I 
benzene and AcCl dissolved inCS^ IJacobsen, B 
22, 1218) Pearly plates, v sol alcohol, ether, 
and HOAc Oxidised by KMnO^ to penta- | 
methyl phenyl glyoxylic acid 

BI. METHYL. PHENYL. PHOSPHINE o ! 
Phenyl ni hethyl phosphine * 

METHYL. TBI PHENYL PH08PH0NIUM 
lOBIBE V Methylo iodide of Tax phenyl 

PHOSPHINE 

TBI METHYL PHENYL PHTHALIDE 

/CO 

C| H^O, i e C,H^^ >0 . MesityU 

\CH C.HjMe, 

phthdlide Phenyl mesityl carhitiol carboxylic 
anhydride [164°J Formed by treating an alco 
hohc solution of [5 3 1 2] C^H Me, CO C,H^ CO H 
with zinc and HCl (Gresly, A 234, 237) Short 
thick needles 

Tn.methyl.phenyl-phthalide C, H^O^ 

Cumyl phthalide [140°] Prepared as above, 
using the denvatne of ip cumene instead of that 
of mesitylene (G ) Small needles 

Methyl-4i.phenyl>phthalide v Dr phenyl 1 

lOLYL CARBINOL CARBOXYLIC -AN HYDRIDE I 

METHYL . PHENYL - PSEUDO - PICOLO- ‘ 

8TYBIL V OXY -PHENYL DI METHYL PYRIDINE ' 

METHYL - PHENYL - PBOPYL - ALKINE v 

MeTHYL-OXYPUOPYL ANILINE 

HEXA-METHYL-DI.PHENYL DISULPHIDE 

Ci^Ho^Sj t e (C«H Mej)^S Mesityl distilphuh ’ 
[125°] Formed b> atmospheric oxidation of tn 
methyl phenyl mercaptan in alkaline solution 
(Holtmeyer, Z 18b7, 688) Light jellow lamina) 
or tables, insol water, sol alcohol, ether, and 
benzene 

OCTA-METHYL-DI-PHENYL SULPHONEv 

Dl DURYL SULPHONt 

Deoa-methyl-di-phenyl solphone G22H,oS02 
t e C^MOj SO^ CgMcj fOS 5°] Formed by the 
action of C1S0,II on penta methyl benzene 
(Jacobsen, B 20, 896) Very long, slender 
needles (from ligroui) , v sol alcohol Yields 
penta methyl benzene when heated with cone 
HClAq at 170°, and in smaller quantity when 
distilled 

TBI . METHYL - PHENYL -THIO-C ABB AMIC 
ETHEB C,2H„NS0 C.H^McjNH CS OEt or 
C^Me,N C(SH) OEt Mesityl thio urethane 
[88°] Formed by heating the correspondmg 
thiocarbimide with alcohol at 140° (Eisenberg, 
B 15, 1015) Slender needles , sol alcohol, 
ether, and warm alkalis 

TBI-METHYL-PHENYL THIOCABBIMIDE 
NOS Mesityl mustard oil [64°] 
Formed by heatmg mesidme with CS^ and some 
alcohohc potash (Eisenberg, B 15, 1012) Long 
needles , sol alcohol and ether 

Tetra.m6thyl-phenyl.thiooarbimide 
O^H„NS %e OgHMe.NCS [66°] Formed bv 
boiUng tetra-methyl-phenyl amine [14°] with 
CS, and a little KOH (Hofmann, B 17, 1915) 
Crystallme sohd 

Penta-metkyl-phenyl thiocarbimide 
C»,H,.NS %e C.Me»NCS [86°] Formed, 


CioHjjNjS le NHj CS NH C-H^Mcj Mesityl 
thio urea [222°] Formed by the action of 
ammonia on the corresponding thio carbumde 
(Eisenberg, B 15, 1013) Pearly plates, sol 
ether and hot alcohol, msol water 

Hexa methyl di-phenyl thio urea Oi^H^^N^S 
t J CS(NH CgHiMea)2. Di - mesityl thw - urea 
Formed by heating mesidme with CS, (Eisen 
berg, B 15, 1013) Formed also by digestmg 
tn methyl phenyl thiocarbimide with mesidme 
in alcoholic solution White needles Cone 
HjPO^ converts it into the thiocarbimide 
Isomende v Di cumyl thio urea. 

Octo methyl di pbenyl thio-urea C2,H2,K2S 
te SC(NH C,HMe,)2 [278°] Formed by the 
action of CS on tetra methyl phenyl amine [14°] 
(Hofmann, B 17, 1916) Four sided plates (from 
alcohol) , si sol alcohol 

Deca methyl di phenyl-thio urea O2A2N2S 
le SC(\HC,Mej2 [252°] Formed by the 
action of CS^ upon penta methyl phenyl amme 
(Hofmann, B 18, 1827) White needles , sol 
HOAc V si sol alcohol 

TBI METHYL PHENYL-UBEA v ip Cubcyl 

UREA 

Hexa methyl-di phenyl-urea Ci^H^^NjO i e 

OC(NH C„H Me3)2 mesityl urea [above 
300^ Formed by the action of mesidme on 
tn methyl phenyl cyanate (Eisenberg, B 15, 
1017) Minute prisms , si sol hot alcohol, 
insol water 

Hexa methyl di phenyl urea 
OC(NH C^H^Mej),. Di ip cumyl urea Accord 
mg to Frentzel (C C 1888, 1361) this substance 
melts betwee n 260° and 270° {cf vol u p 296) 

METHYL • PHLOBOOLUCINS v Phloro* 

OLUCIN 

METHYL PHOSPHATES 
Methyl - phosphono acid MeO PO(OH), 
Formed by slowly adding methyl alcohol to 
cooled POCl3(H Schiff,^ 102, 334) — BaA"2aq 
lamina) , much less soluble m boiling water than 
in warm water — CaA" (dried at 100 ) 

Dl methyl phosphoric acid (MeO)2PO OH 
Formed by pouring POCl, mto methyl alcohol 
(Schiff) Acid svrup , sol alcohol and ether 
Its salts are more soluble than those of the pre 
ceding acid — Ba A^ (dried at 160°) pearly plates, 
nearly msol alcohol — SrA',2aq — PbA'jOraq — 
CaA'j (dried at 100°) very soluble nodules 
Tri methyl phosphate Me,PO, (197° cor ) 
SG 2 1 238 (Weger, A 221, 89) SV 139 5 
(Lessen, A 254, 74) 

METHYL-PHOSPHINE CH^P i e CH3 PH,, 
Mol w 48 ( - 14°) V D 24 4 (calc 24) S 

(ether) 70 at 0° Formed, together with di 
methyl phosphine, by heatmg PHJ with Mel 
and ZnO at 150° When water is added to the 
prodqpt MePHjI is decomposed, with evolution 
of MePH,, while Me^PHsi remains (Hofmann, 
B 4, 605) Formed also by heatmg chloroform 
with PH, I and ZnO (Hofmann, B 6, 302) Gas, 
with powerful odour May be condensed by 2 
atmospheres* pressure at 0° Fumes m the air, 
and takes fire when gently warmed Feeble 
base, being absorbed by cono HClAq or oono. 



METHYL-PHOSPHINE. 


HIAq, producing crystalline salts, which are de 
composed by water into MePH^ and the acid 
'V^en passed into fuming HNO3 it yields 
methane phosphonio acid or'meihyh 
phosphinic acid ’ MePO(OH)2, which forms 
crystals, v sol water, melting at 105° This 
acid IS not attacked by aqua regia It yields the 
s^ts MePOjBa, MePO,Pb, and MePO^Aga, and 
the chlonde MePOCl, [32°] (163°) 

Salts — MePH^HCl four sided plates, very 
volatile in the air, being dissociated — MePH^I 
lanunsB * 

Bi-methyl phosphine OsH,? t e (CH3)3PH 
Mol w 62 (25°) Obtained by the action of 

caustic soda on its hydro iodide, which is ob- 
tained as above described (Hofmann, B 4, 610) 
Very volatile liquid which takes fire in the air 
May be oxidised to Me^PO OH, a waxy solid, v 
sol water This acid melts at 76°, forms ciys 
talline MCjPOOAg and is converted by PCI5 
into the chloride Me^POCl [66°], (204°) This 
chloride is reconverted by water into the corre- 
sponding acid with less energy than MePOClj 
(Hofmann, B 5, 109 , 6, 307) 

Tri methyl phosphine GsH^P t e P(OH3)3 
Mol w 76 (41°) 

Formation — 1 By the action of MeCl upon 
calcium phosphide (Th4nard, G B 21, 144, 25, 
89^ —2 From sodium or zinc phosphide and 
Mel (Cahours a Hofmann, A Ch [3] 41, 631 , 
Chem Qaz 1855, 11) —3 From PCI3 and ZnMe^ 
(Hofmann a Cahours, G R 104, 29) —4 From 
PH!, and Mel (Drechsel a Finkelstem, B 4, 354, 
Hotoann, B 4, 205, 430) — 5 By heating CS^ 
with PH, I at 140° (Drechsel, J pr [2J 10, 180)' 

6 From phosphorus and Mel (Friedel a Silva, 
Wvrtz's Diet 2, 938) 

Pr^aration — By treating PCI, with ZnMe, 
in an atmosphere of CO,, decomposing the pro 
duct with caustic soda, and distillmg in a very 
slow current of hydrogen 

Properties — Volatile oil with powerful nau 
seous odour , heavier than water Forms readily 
soluble, crystallisable salts Unites readily 
with halogens, oxygen, and sulphur With 
ClCHjCOjjH at 100° it yields PMe^Cl CH, CO,H 
which forms the platinochloride(C5H„P02),PtCl, 
(Meyer, B 4, 734 , G J 24, 1066) 

Salts — IB'jH^PtCla orange yellow crystal- 
line pp — B'jPtCl, (Cahours a Gal, Z 1870, 662) 
Combines with CS, forming pale red crystals of 
PMe^CS,, which slowly changes, in ethereal 
solution, into PMe^S (Hofmann, A Suppl 1, 59) 
Oxide PMe30 [138°] (CoUie, G J 53,637) 
(216°) Formed by exposing PMe, to a slow 
current of dry air Deliquescent crystals Formed 
also, together with CH,, by distilling PMe,OH 
Yields a platmochlonde (PMe,0)3H,PtCl,aq 
crystallising in orange plates or needles 

Sulphide PMeaS [106°] Obtained by 
gradually addmg flowers of sulphur to PMe„ or 
by distilling PMe, with cinnabar Not formed 
from the oxide and H2S or ammonium sulphide 
Four sided prisms (from concentrated aqueous 
solution) When warmed with a solution of a 
silver salt Ag-S is deposited as a black mirror 
(CoUie) 

Selenide PM6,Se [84°] Formed from 
PMe, and selemum Blackens in the air, de- 
positing selenium 

Methylo^hydroxide PMe, OH Formed 


by treating PMe, I with moist AgjO Caustic 
base, split up on distillation into PMe,0 and 
CH, 

Methylo-iodide PMe,I TetramethyU 
phosphomum iodide Formed from PMe, and 
Mel (Hofmann a Cahours, A 104, 81) Formed 
also, together with PMe,, by heating PH,I 
(1 mol ) with MeOH (3 mols ) at 180° (Hof- 
mann, B 4, 208) Silvery crystals 

Methylo chloride PMe,Cl From 
PMe,OH and HCl Deliquescent crystals, de 
composed by heat into PMcTjHCl and ethylene 
(Collie, 0 J 63,637)— (PMe, Cl)2PtCl, glisten 
mg yellow octahedra, insol water — PMe,AuCl,! 
brilliant yellow needles (from boiling water) 

Methylo sulphate ‘‘(PMe,)2SO, Formed 
from PMe, I and Agj&O, (Collie) Thick deli- 
quescent needles Does not form an alum with 
A1 (SO,), Above 300° it decomposes, giving 
PMg, 0 and PMe,S 

Methylo carbonufe *‘PMe,0 CO^H De- 
composes above 100° into PMOjO, CO^, and CH, 
(Collie) 

Methylo acetate *PMe,OAo Decoin 
posed by heat chiefly into PMg, 0 and acetone, 
with traces of PMe, and MeOAo 

Benzoate PMe,OB7 Formed by neutial 
ising a solution of PMcjOH with HOBz (Collie, 
C J 63, 639) Deliquescent crystals, v sol 
water Decomposes between 260° and 300° 
almost completely into PMe,0 and aceto 
phenone 

Ethylo PMeaEtCl Obtained from 

PMe,EtI (Collie, 0 J 53, 718) Decoinpo‘>GS 
above 300° into PMe, HCl, PMe^EtHCl, and 
ethylene — (PMe,EtCl)2PtCl, octahedra 

Ethylo iodide PMe,EtI Trumethyl 
ethyl phosphonium iodide From PMe, and Etl 
in ether (Cahours a Hofmann, A 104, ^3) 
Crystallises from boiling water Deliquescent , 
sol ether 

I^oamylo iodide PMe, C H,, I Deposited 
slowly from an ethereal solution of PMe, and 
C H,,I (Hofmann) Needles (from alcohol) 
Yields (PMe3CjH,,Cl)^PtCl,, crystallising fiom 
boiling water in splendid needles aggregated in 
spherules 

Bromo ethylo-bromide CJI,,Br, t#, 
CH2Br CHiPMe^Br From PMe, and a large 
excess of ethylene bromide in alcoholic solution 
at 60° Trimetric prisms , ah c = 56H 1 407 
Hofmann, Tr 1800, 600) With AgP it yields 
CH2(0H) CH2 PMe,OH whence the platmo 
chloride (CH2(OH) CHo PMo,Cl)2PtCl, may be 
got 

Ethyleno di-bromide (PMe,Br)20^H, 
Formed from ethylene bromide and excess of 
PMe, at 100° Very deliquescent monochnio 
crystals, a 5 c = 1 064 1 1 126 , ;8 = 37°49' Yields 
C2H,(PMe3Cl)2ptCl„ which crystallises from 
boiling HClAq m golden yellow lammap Suc- 
cessive treatment with moist Ag^O and HI forms 
C2H,(PMe,I)2, crystallising in sparingly soluble 
needles 

Tri-methyUtr%-ethyl •di-phosphine 
ethyleno’dioromide (PMe,Br)C2H,(PEt,Br) 
Formed from PMe, and CH2Br ClL PEt,Br 
Yields a caustic hydroxide and the platmochlor- 
ide(PMe,Cl)C2H,(PEt.Cl)PtCl, 

Tetra-methyl-di-phosphine ? P,Me, or (PMea)^^, 
(250°) Found among the products of the ao- 



METHYL-PROP YL-BENZENE 


861 


non of MeCl on calcium phosphide or of Mel | 
on sodium phosphide (Th6naid, Hofmann a | 
Cahours, A 104, 4) Liquid, with unpleasant 
odour, taking fire in the air Insol water De- 
composed by HCl into PMe^, and a yellow pow- 
der P,Me,(^) • 

METHYL PHOSPHITE MeH.PO, 
phosphorous acul Formed by gradually adding 
PCI3 to methyl alcohol /Schiff, 4 103, lb4) 
Acid syrup, lesolved by heat into MeOH and 
phosphorous acul Its salts aie slightly ciys 
talline hygroscopic masses, v sol water, si sol 
alcohol, insol ethei In aqueous solution they 
ikcompobc, slowly in the cold, but rapidly on 
heating, into MeOH and metallic phos 
phit€s --Ba(MeHPOJ — Ca(MeHP03),2aq — 
Pb(MeHP03l 

Tri methyl phosphite Me_,PO, (18 S O 
pr 1 1785 Formed from PCI, and NaOMe 
(JachiK, A 2d0, 281) Die compound 

Me^PO l‘tCl IS formed by the action of MeOH 
on PClsPtCl (Schutzenbii^ei BJ 2 18, 101 
157) It crystallissts in oiange needles and 
yields (Me, pop PtCl and (Me^PO,! PtCl N H 
METHYL-PHTHALIC ACID V ioLlENF DI 

CAIIBOXIUO ACID 

Di-methyl phthalic acid i Xiiim mcvrb 

OlyLlC ACID 

Tetra methyl phthalic acid y pFire mlihil 

BENZfNP IKAUBOXIIIC ACID 

METHYL-PHTHALIDE C H,0 i e 
C.H,<co (270 ) V D 74 (ob» and 
calc ) Foinu d In it ducing ac( ’otilienone curb 
oxylic acidv,ith <^odium amalgam and acidih 
ing the re'siilting CO Ni C\H, CH(OH) CH, (Ga 
hriel a Michael B 10 220j, 20 2500) Ihuk 
oil solidity mg belo^^ 0 In-'o! \yatti and told 
ilkalis, V mO akohol indtthei si ‘'ol luioin 
Polling alkih-7. conveil it into salts of the acid, 
which foim-> a ci>>tillinc siher salt 
CO \gO,H,CH(OH)CH 

Di methyl-phthalide C„ 11,^0 it 

[(.-" (Ii4)') at 25 mm , 

(271^^) at 760 mm Foimcd by the action of 
/mo dust and Mel on phthalic anhydride at 
100^ under a ‘shghth incui''ed pressuie (Wib 
licenus, A 218, >0) Cr>stallises from ethei in 
large crystals Nvhicli aie doubly lefracting 

Reactions —1 Con\ cited by the action of 
cone KOH \q into the K salt of 0 oxy iso piopyl 
benzoic acid —2 Sodium amalgam yields the 

dihydride [90°], a yellow 

amorphous powder, in&ol water, sol alcohol 
and ether, which 1 educes Fehling s solution and 
ammoniacal AgNOg — 3 Reduction with HI 
yields 0 iso propyl ben/oio acid - 4 Potassium 
cyanide at 250° forms 0 propenyl benzoic acid 
CH2 CMe 0«H, CO H [61°] 

METHYL PHTHALIMIDE v Methyhmtde 
of Phthalic acid 

METHYL-PHTHALIMIDIHB C,H,NO 
C,H, <^^'>17116 [120"] (300”) 

Formation —1 By reducing methyl phthal- 
umde OeH 4 <^^^NMe with tin and HClAq 

(Graebe, A 247, 303) —2 By heating a solution 
of phthalimidine in aqueous KOH with excess 


of Mel for 6 hours at 100° (Barbier, C. R 107, 
918) — 3 By heating phthalide with alcoholic 
methylamine for 12 hours at 220° (B ) 

Properties —Slender needles or plates, v soH 
water, alcohol, and ether Oxidised by KMnO, 
to methyl phthalimide and, finally, to phthalic 
acid Combines with bromine forming 
(C{,H„NO)^Brg, crystallising m needles [150°] 
Salts —Hydrochloride [120°] Prisms 
B'^HAuCl , yellow prisms, si sol cold water 
a METHYL HOMO 0 PHTHALONITEILE v 
} o Oyano phenyl propwnitrile 

METHYLPIASELENOL v Organic Selknitju 

COMPOUNDS 

METHYL PIAZTHIOLE C^H.N.S i c 

[3?]c,H3Me<^"|^S [34°] (234°) Mol w 

(by lUoult’s method) 143 (calc 150) Formed 
by heating tolylene 0 diamine with H^SO, at 
180° (Hiubberg, B 22 2000) Yields a per 
iodide when treated with I in HIAq Br m 
CHCl, f^rms C H 13i\ S which crystallises m 
white luedks i98°^ A mixture of cone H SO| 
and HNOj forms C H {XOi)N S crystallising in 
colouikbb needks [15b°] 

Salt — B H PtCl, reddish yellow crystals, 
decomposed by water 

METHYL PIPECOLINE v Di meiuyl pyb 

IMM HLXAinDRIDl- 

METHYL PIPERIDINE v Methyl pyridine 

II1\A1I\DRIDF 

METHYL PROPARGYL-AMINE C,H N te 

CH3 Nil C C CHj Foinu d by the action of Mel 
on piopaigylamine in alcoholic solution (Paal a 
Ileimann, B 22, 3083; Very volatile yellowish 
luiuid, with ammoniacal odour — B'HI [83°] 
(rioupb of long hvgiobcopic needles — B HjC O4 
[141 Slender white needles, si sol alcohol 
METHYL -PROPIONIC ACID v Butyric 

ACID 

METHYL PROPYL ACETAL v Aldfhyde 
METHYL PROPYL ACETIC ACID v Hexoio 

METHYL PROPYL-ACETO ACETIC ETHER 

V Voftoacetio acid 

METHYL ISOPROPYL-ACETONE v Methyl 

ISO amyl kitonf 

DI- METHYL- PROPYL -ALKINE v Di- 

mu in l OXY PROPYL AMINE 

DI METHYL ISOPROPYL - ALLYL - CAR - 
BINOL 1 Ennfnyl AicouoL 

TRI METHYL PROPYL AMMONIUM 
IODIDE NMCjPrl Propylo iodide of trimethyU 
amine [100°] Foimed by heating propyl- 
amine with alcoholic NMcj (Langeh, O lb, 386) 
Long needles \ields crystalline NMeaPrCland 
(NMe3PrCl)jPtCl, The hvdroxide NMejPrOH 
IS decomposed by heat into propylene and 
NMe, 

METHYL-PROPYL ANILINE C.oHjsN ta. 
C4H,NMePr (212° uncor) Liquid Prepared 
' by the action of methyl iodide upon propyl- 
anilinej(Clau3 a Hiizel.B 19, 2785, cf Nolting, 
J 1883, 702)— B'HCl very hygroscopic crys- 
tals, [106°] 

Ethylo^iodtde J Propylo wdide^KTRYti- 

ETHYL- ANILINE 

METHYL-PROPTL-BENZENE v Gymbnb 

' s Methyl di-propyl benieno i a 

, 04 H,Me(C,H,),[l 3 6] (243°-248). Formed by 
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Ihe action of II,S04 on a mixture of acetone and 
methyl n propyl ketone (Jacobsen, B 8, 1259) 
Tields uvitio acid on oxidation with dilute 
HNOa 

«<l>i methyl propyl-beniene 0„H,a t e 
O.H3Me2C3H,[18 63 (206°-210®) Formed by 
the action of HjSO^ (3 vols ) on a mixture of 
acetone (4 vols) and methyl propyl ketone 
(2 vols) (Jacobsen, B 8, 1259) Oxidised by 
boiling dilute HNO3 to mesitylenio acid 

t«-Di>methyl-propyl-beiuene CnH,, it e 
OaHaMoaPr [1 4 2] (206°) Formed from bromo- 
yi'Xylene, propyl bromide, and sodium (Uhlhorn, 
B 23, 2350) Liquid, not solidified at —20° 
Yields a tri nitro derivative [85°], and a tri- 
bromo- derivative [49°] 

Sulphonic acxd CaHaMejPr SOjH 
Salts — ^BaA'j. — NaA' l^aq — 

Amide CeHaMeaPr SO^NH^ [125°] — 

Anilide OaHjMeaPr SOjNHPh [216°] 
tt-Bi-methyl-propyl-bensene 
03H,Me3Pr[l 3 4] (208°) Formed from bromo- 
w-xylene, propyl bromide, and Na (Uhlhorn) 
Liquid, not solid at —20° Yields a tri-nitro 
derivative [110°] and a tn-bromo- derivative 
[39°] May be oxidised to (1,3,4) di-methyl- 
benzoic acid 

Sulphonic acid CgH^Me^Pr SOgH 
Groups of needles —Salts — NaA'4|aq — 
BaA'g 2aq — MgA'^ 5aq — 

Amide CgH. Me,Pr SO^NH, [102°] — 

Anihde CgH^MegFr SO^NHPh [0 182°] 

14 -Di methyl-propyl benzene 
OgHgMeJPr [1 2 4] (209°) Formed from bromo- 
o-xylene, propyl bromide and sodium (Uhlhorn, 
B 23, 2349) Liquid, not solid at — 20° Yields 
on oxidation (1,2,4) di methyl benzoic acid 
[162°] 

Sulphonic acid Thin 

needles —Salts — BaA'jS^aq — 

Amide CgH^MeaPr SO^NH^ [124°] — 

Anih de C^H^MegFr SO^NKPh [214°]. 

u Di methyl-uopropyl benzene 
OgHgMejPr [1 3 4] (194°) Formed from broiiio 
w-xylene, isopropyl bromide, and sodium (U ) 
Liquid Yields a tri-bromo- derivative [261'^ 
and a tn-mtro- derivative [182°] 

Sulphonic acid OgH^Me^r SO 3 H. 
Needles — Salts — NaA' 4aq — BaAV — 

Amide OgH^Me^Pr SO^NIlj [163°] — 

Anihde CgH^MeJPr SOgNHPh [207°] 
METHYL-PBOPYL-BENZOIG ACID 
i e C3H3Me(C3H7)C02H Carhocymohc acid 
[63°] Obtamed from its nitnle, which is pro 
duced by distilling potassium cymene sulphonate 
with KCy (Patemo a Fileti, B 8, 442 , Paterno 
a Spica, O 9, 400) 

Amide 0gH3Me(03H,) CONH^. [139°] 
Obtained by boiling the nitrile with alcoholic 
potash Needles, si sol cold water 

MBTHYL-PEOPYMARBINOL v -Sec-AMYL 

ALCOHOL 

Di-methyI-propyl.oarbmol v. Tert-Bsm* 

ALCOHOL 

Hethyl-di-propyl-carbinol t; Octtl alcohol. 
XSTHYL PBOPYL OAEBONATE OgH.gOg 
CHgOCOOCgHy. (181° cor) SG 21 978 
(Bdse,A 205,230) 
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m ( 4 ) XHCH(2) 


[53°] (220°-230°). 


^o-io (») 

Formed by heating a mixture of thymol, malio 
acid and H^SOi (Pechmann a Welsh, B 17, 
1647) Fine white needles V sol alcohol, 
ether, benzene, acetic acid, and chloroform, v si 
sol water 

METHYL PEOPYLENE THIO-UEEA 

CHMe Sv 

C,H,oN,S le \ >C NMe or 

CHj NH^ 

CHMe Sv 

I ^0 NHMe Methyl amido • methyl 
CHgN 

thiazole dihydride [50°] Formed by the action 
of methyl thiocarbiraide on 8 oxy propylamine 
(Hirsch, B 23,971) Long needles (from ligrom), 
V sol water Its aqueous solution is strongly 
alkaline — B'^H PtClg [143°] Large dark-red 
needles (from hot water) — B'C3H2(N03)30H 
[145°] Needles — Compound with methyl 
thiocarbimide B'MeNCS [64°] White 
columns (from MeOH) 

Methyl propylene tp thio-nrea CgHjgNjS 
CHMe S V 

1 \C NH Imido-di methyl - thiazole 

CHg NMe/ 

tetrahydride Formed from propylene \p thio- 
urea, Mel, and KOH (Gabnel, B 22, 2989) 
Converted by bromine water into the acids 
NHMe CH> CHMe SO,H [220°-223°] and 
CONH^^NMe CH. CHMe SO3H [230°-240°] 
METHYL PEOPYL-ETHANE v Hkxans 
METHYL ISOPEOPYL FLUOEENE C^H,. 


ch/ 


,C,H, 


Retene fluortue 


'^igELMePr [6 5 14] 

[97°] Formed by passing the vapour of methyl 
isopropyl di phenylene ketone (retene ketone) 
through a red hot tube (Bamberger a Hooker, 
A 229,142) Formed also by heating this ketone 
with HIAq and phosphorus in sealed tubes 
White plates, v sol cold ether, hot alcohol, and 
HOAc In the fused state, or m alcoholic solu 
tion, it exhibits violet fluorescence It yields a 
di nitro derivative [245°] 

METHYL ISOPEOPYL FLUOEENE ALCO 
C H 

HOL O.jH.gO i e CH(OH)/ 1 “ ' [134°] 

^CgH^MePr 

Formed by the reduction of methyl isopropyl di 
phenylene ketone (Bamberger a Hooker, A 
229, 144) White needles, insol water, \ sol 
alcohol and ether Beadily oxidised back to the 
ketone The acetate melts at 71° 

METHYL PEOPYL OLUTAEIC ACID 
COgH CHPr CHg-CHMe CO ^ [102°] Formed 
from sodium propyl-malonio ether and bromo 
isobutyno ether, tne product being saponified, 
and the resulting (CO,H)2CHPr CH, CHMe CO^H 
[168°] being decomposed by heat (Bischoff, B 
23, 1940) White aggregates of crystals (from 
petroleum-ether) 

DI METHYL-PEOPYL OLYCOLLIHE v Du 

METHYL DI-OXY PBOPYL-AMINE 

METHYL PEOPYL-OLYOXALINS C^HigN. 
.NPrCH 

M CH3.C< Ij . Oxal^ propyl •ithyline, 
CH 
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(226^). BG 9641 Formed by the action of 
propyl bromide on methyl glyoxaline (glyoxaU 
othylme) (Badziszewski, B 16, 489) Colourless 
liquid 

>NMe CH 

HathyLpropyl-glyoxaline *PrC^ H 

CH 

OxaUmethyl-butyline (215° at 722 mm ) S G 
986 From propyl glyoxaUne and Mel 
(Bieger, M 9, 606) Oil, v sol alcohol, ether, 
and chloroform — B'^^PtCL orange redpnsms 

METHYL PBOPYL-OLYOXAL v Methyl. 

EBOPYIrDIKETONB 

DI.METHYL PBOPYLIDENE DIKETOKE 

OyHijO, I e (CH, CO) 2 GHEt Ethyl-acetyl 
acetone (179°) Prepared by heating the 
sodium derivative of methylene di methyl di- 
ketone with EtI at 140° (Combes, A Ch [6] 12, 
248 , C B 104, 920) Colourless hquid with 
pleasant odour, si sol water, miscible with ether, 
alcohol, and chloroform Decomposed by potash 
into CHjCOjK and CH, CO CH,Et Combines 
with NaHSO, Sodium yields (CH, CO) 2 CNaEt 
which reacts with alkyl iodides 

METHYL PBOPYL KETOHE C,H,.0 te 
CH, CO C,H, Ethyl acetone (102°) S G 
n 8124, If 8044 (Perkin, C J 45,479), ^ 805 
(F a D) HFp 72,410 HFv 69.400 (Thom 
sen, Th) MM 5 499 at lb 1° (P ) 

Formation — 1 By distilling calcic acetate 
(48 g ) mixed with c^cic butyrate (65 g ), and 
rectifying the product The yield (10 g ) is 
small (Semljanitzm, J pr [2] 23, 203 , cf 
FnedelA Ch [4] 16, 366, A 108,124, Grimm, 
A 167, 261) — 2 By boiling ethyl acetoacetic 
ether with potash or baryta (Frankland a Duppa, 
A 138, 21b) -3 By the action of ZnMe«, fol 
lowed by water, on butjryl chlonde (Butlerow, 
Bl [2] 6, 17) — 4 By the oxidation of sec n 
amyl alcohol (Wurtz, ill 148,133, Schorlemmer, 
C J 26, 1086, A 161, 2b9 , Wagner a Saytzeff, 
A 179, 322) — 6 By the action of water and 
HgBr, on valerylene (Kutscheroff, B 14, 1642) — 
6 By the action of KOH on (OH,CO),CHEt 
(Combes, A Ch [6] 12, 248) 

Properties — Liquid, v si sol water Com 
bmes with hydrogen sodium sulphite, forming 
C 4 H,o(OH)SO,Na ^aq (Giunm) Reduced by 
means of sodium amalgam to sec am^l alcohol 
CH, CH(OH) CH,Et (119° cor) (Belohoubek, 
Site W [2] 74, 80) and a pmacone 
(226°-230°) Yields acetic and propionic acids 
on oxidation (Schorlemmer) , Wagner obtained 
butyric acid JBl [2] 38, 264) PCI, forms 
CH,.CCL 2 CH,Et, whence alcoholic potash pro 
duces CH^C CH^Et, and this is converted by 
alcoholic potash at 170° into CH, C CEt (66°) 
(bavorsky, jr b 1887 414) CH, CCl,.OH,Et is 
split up on distillation mto HCl and C,E[,C1 
(c 95°) Amyl nitrite and HCl or NaOEt forms 
the mtroso. derivati\e C,Hj CO CH NOH [48°- 
61°], which IS also an oxim of propyl.glyoxal 
From this oxim may be prepar^ the 
compounds C,H, O(NOH) CH(NOH) [168°] and 
C,H, C(N 2 HPh) CH(N HPh) [168°] (Claisen a. 
Manasse, B 22, 628) 

Oxim OJEL, O(KOH) CH, Oil Converted 
by gaseous HOI m HOAo at 1<)0° into propyl, 
amine and aoetio aoid (Beckmann, B 20, 2680) 
Methyl isopropyl ketone 
€H,OOOH(C]^^ J>i methyl acetone *Amyl 


ene oxide ’ (94°) 8 G 822 , M 805 (Wino. 

gradoff), la 810 (F a D) OE (0°-18°) 
00118 

Formation — 1 By the action of baryta water 
on di methyl aceto acetic ether (Frankland a 
Duppa, Pr 14, 4b3 , A 138, 332) — 2 By the 
dry distillation of a mixture of calcium iso 
butyrate and calcium acetate (Munch, B 7, 
1370, A 180, 327) —3 By the action of tm 
and HClAq on di nitro heptoic acid, which is 
one of the products of the action of nitric acid 
on •camphor (Kachler, A 191, 162) —4 From 
amylene glycol (CH,) 2 C(OH) CH(OH) CH, by 
dehydration with P,0, (Flavitzky, B 10, 2240) — 
5 Irom (CH,),CHCH(OH)CH,(OH) by dehy 
dration with ZnCl^ or PjO, (F ) —6 From 
(CH,).C(OH) CH(OH) CH„ by heating with 
dilute HCl at 100°, and treating the product 
with potash (Bauer, C R 51, 55, A 115, 91, 
Eltekoff, J R 14, 358) —7 By shaking 

(CH,),CH C CH with diluted HSO^ (S G 1 64) 
(Flavitzky a Kryloflf, J R 10, 347) —8 By 
oxidising Me CH(OH) Fr by CrO, (Winogradoff, 
A 191,133)— 9 By heating (CH,),OBrCHBrCH, 
with water and PbO at 150° (Eltekoff, / R 10, 
215), or by digesting it with water alone 
(Niedenst, A 19b, 3b0, Nageli, B lb, 2983) — 
10 By heating Me CH(OH) Pr with excess of 
dilute (1 pc) HSO^ at 100° (Kondakoff, J R 
17, 300) 

Propertu s — Liquid Gives the iodoform re 
action with lodme and potash F orms a crystal 
line compound with NaHSO, On oxidation it 
yields acetone and acetic acid, and hnally CO, 
and acetic acid 

Oxiwi CH, C(NOH)CHMe. (158°) From 
the ketone and bydroxylamme (Nageh, B 16, 
2984) Formed also by heating the oxim of dji 
methyl acetoacetic acid abo%e 97° (Wallach, A 
248, 178) 

Refacnce — Chloro hethyl isopropyl ee 

TONE 

Methyl propyl diketone C^H^O, le 
CH, CO CO CH^ CH^CH, Acetyl butyryl (128°) 
S G 9343 Obtamed by boiling its mono 
oxim with dilute H^SO^ (Von Pechmann, B 21, 
2140) lellow oil, with irritating odour like 
quinoue 

Mono oxim CH, CO C(NOH) CsH, Isom 
trobo pi opyl act-tonc [49 5°] Formed b> the 
action of nitrous acid on propyl acetoacetic 
ether (Treadwell, B 14, 2159) Large plates 
With phenyl emanate it reacts with formation of 
CHjCOCPr NOCONHPh [93°] (Goldschmidt, 
1 B 22, 3108), whence bydroxylamme jields 
I CH, C(NOH) CPr NO CO NHPh [129°-131°j 
i Di - oa?im CH, C(NOH) C(NOH) C,H 
Methyl propyl glyoxim [lb8°] Formed by the 
action of bydroxylamme hydrochloride m aque- 
ous alcoholic solution on isonitroso propyl ace 
tone (Schramm, B 16, 2185) Small needles 
With phenyl cyanate it reacts with formation of 
CMe(NO CO NHPh) CPr(NO CO NHPh), crystal 
Using *n pearly plates [164°~170°] (GoldaohnudI 
a Strauss, B 22, 3108) 

I Oxtm phenyl hydrazide C,JH„N,0 le 
I CMe(N,HPh) CPr(NOH) [130 5°] Formed by 
the action of phenyl-hydrazine acetate on the 
mono oxim (Otte a Pechmann, B 22, 2121) 
Needles, si sol dilute NaOHAq Gives a violet 
colour with HjSO, and FeCl, 
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[ayPhtnyl-hy dr azide Cj^HjeNjO le 
Me C(N^Ph) COPr [114°] Formed by the 
action of phenyl hydrazine on the diketone (O 
a P ) Insol water and ligroin, v sol alcohol 
and ether With cone H SO4 and FeCl it gives 
a red colour 

{&)-Phenyl hydrazide C, 0 le 
Me CO CiN^HPh) Pr [109°] Formed from 
propyl acetoacetic acid by the action of diazo 
benzene chloride in presence of NaOAc (Japp a 
Klmgemann, A 247, 220) Colourless needles 
(from benzene and ligroin) “ 

Di phenyl-di‘hydrazide Ci^H le 
Me C(N HPh) C(N2HPh) Pr [136 5°] Foimed 
as a yellow pp when excess of phenyl hydrazine 
acetate is added to the ketone, its phenj 1 hydra 
zide, or its oxim phenyl hydrazide (Otte a Pech- 
mann, B 22, 2121) Yellow needles (fiom 
benzene), more easily soluble than its homo 
logues with fewer atoms of carbon in the mole 
cule 

Methyl isopropyl diketone C„H,„02 i e 
CH3 CO CO CH(CH3), Aceh/l isobiityryl (116°) 
Formed by boiling its oxim with dilute H SO4 
(Von Pechmann, B 21, 2140 , 22, 2122) Yellow 
liquid, with iiritating odour, si bol watci 

Oxim CH^ CO C(NOH) CHMe honiboso 
methyl isobutifl ketone [70°] loimtd b> the 
action of nitrous acid on isopropjl acetoacetic 
ether (Westenberger, R 16, 2991) W hite plates, 
Bol alcohol, ether, alkalis, and hot ^vater 

METHYL PROPYL-KETONE CARBOXYLIC 
ACIDv Ethyl ACETOACLTIC \CID 

Methyl-propyl-ketone tricarboxylic acid 
CH3 CO CH(CH2 CO H) CH(CO,H) a Cm boxy 
B acetyl glutaric acul [121°-124°] The tii 
ethyl ether is formed by the action of chloro 
or bromo leevulic (acetyl propionic) ether upon 
sodio malonic ether Colourless crystalline solid 
At 160° it splits off CO_, giving acetoglutaric 
acid The neutral NH, salt gives pps ^vlth 
AgNOg, BaClj, and Pb(OAc) The zinc salt is 
a very soluble amorphous solid 

Tri ethyl ether A^'Et^ (285°-295°), oil 
(Conrad a Guthzeit, B 19, 43) 

METHYL - ISOPROPYL - KETONE - CARB 
OXYLIO ALDEHYDE Di^oxim C.HuN 0 i e 
CHg C(NOH) CHjCMe CH NOH [90°J Formed 
from di methyl pyrrole and hydroxylamine 
(Ciamician, B 23, 1788) Small needles or 
pnsms, V sol alcohol, and water, si sol ether 
Reduces Fehling’ s solution Sodium reduces it in 
olcohoho solution to di methyl tetra methylene- 
diamine 

METHYL PROPYL-DI-KETOXIMu Oxim of 
Methyl propyl diketone 

METHYL ISOPROPYL MALONIC ACID 

C,U,^0,ie CO2H CMePr COgH [124°] Formed 
by saponifying its ether (Van Romburgh, BTC 
6, 236) Crystallises from benzene Split up 
at 160°-200° into CO3 and a hexoic acid 

Salts —CaA'g V sol water— AgA' white 
PP 

Ethyl ether Et^A" (221°) S 990 
Formed from sodio malonic ether, Mel, and 
PrI Colourless liquid with agreeable odour 
METHYL PROPYL OXIDE C^H.gO le 
CHgOPr (88 9°) SG g 7471 SV 1051 
CE (0°tol0°) 00146 (Dobriner,A 243,2, cf 
Chancel, A 151, 305) 


MEIHYL-PROPYL PHENOL V Gabvaobcl, 

Cymenol, and Thymol 

Tetrahydride v Borneol and Cineol* 

DI METHYL PROPYLPHENYL AMINE 
C„H4(03H,) NMe Di mdhyl phenpropyl amine 
(230° uncor ) Formed by the action of sodium 
on a mixture of propyl bromide and di methyl 
p bromo aniline (Claus a Howitz, B 17, 1327). 
Colourless oil 

Methylo iodide B'Mel [168°], plates 

METHYL ISOPROPYL PHENYL CARB- 
AMINE V Iso oymyl carb\mi\e 

METHYL PROPYL PHENYLENE DIAMINE 

CtfH Me(C3H,)(NH ) Formed by 1 educing the 
di oxim of thymoquinone with tin and HCl 
(Liebermann, B 18, 3193) Oxidised by CrOg 
or FeClj to thymoquinone — B'^H^Cl needles 

METHYL ISOPROPYL DIPHENYLENE KE- 

TONE C„n,aO I e CO<^ | Retene- 

\C,H Me(C,H,) 

ketone [90°] Formed by oxidising letene gly- 
colic acid CjuHjj, C(OH) CO H (Bamberger a 
Hookei, A 229, 136) lormed also fiom retene 
qumone by the action of alkaline KMn04 or by 
passing it over led hot Ba(OH)^ or PbO (Fk 
stiand, B 17, 692) Yellow prismatic needles 
or rectangular tnmetiic plates (by spontaneous 
e\aporation), V sol ligioiri, btn/ene, clilorofoim, 
alcohol, and HOAc \ohitile with stram and 
with vapour of alcohol Does not leact with 
hjdroxylamine or \\ith NallSOg Reacts with 
phenyl hydra/ me Reduced by sodium amal 
gam to methyl isopiopyl fluoiem alcohol {g i ), 
and by red hot zinc dust to methyl isopropyl 
fluoiene 

METHYL ISOPROPYL. PHENYL ETHYL 
GUANIDINE V ho cymyl eihyl quanidini 
METHYL PROPYL PHENYL OLYOXYLIC 
ACID C,2H,40, le [2 5 1] CAMePi CO CO H 
Formed by oxidising the ketone CgHaMePi CO CH, 
with cold aqueous KMn04 (Claus, B 19, 233) 
Thick oil, easily decomposing into CO^ and 
C^H^MePr CHO Dilute nitric acid yields 
C,H,Me(C02H)2 

METHYL PROPYL PHENYL METHYL KE 
TONE C.^HjgO le C^HgMePr CO CH^ (248°) 
Formed from cymene, AoCl, and AlCl, (Claus a 
Cropp, B 19, 232) 

METHYL ISOPROPYL - PHENYL - THIO- 
ETHYL-UREA v Iso cymyl lthyl thio urea 
DI METHYL -DI ISOPROPYL DI-PHENYL- 
THIO-UREA V Di iso cymyl thio urea 

METHYL - ISOPROPYL -PHENYL UREA t 

Iso CYMYL UREA 

METHYL - ISOPROPYL - PHENYL - UBE 

THANE V Iso CYMYL CARBAMIO ETHER 

METHYL ISOPROPYL-PHOSPHINE 04H„P 
CHg PH CgH, (79°) Obtained by heating 
isopropyl phosphme with Mel at 100° (Hof 
mann, B 6, 299) 

Dl-METHYL-DI-PROPYL PYRAZINE 

C,A.N, D,. propyl- 

ketine (233°-245°) Prepared by the reduc- 
tion of the oxim of methyl propyl diketone 
(nitroso methyl-butyl ketone) with tin and HCl 
(Treadwell, B 14, 1461, 2160 , Oeconomides, B 
19, 2526) Oil, with narcotic odour, turning 
brown in the air — B'jjH^PtClg red octahedra, 
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tl Bol water —B'AgNOjaq crystals, msol cold 
•water 

HETHYL.PSOPYL.PYBIDINES Parvohne 
The base obtained by the action of PjOj on a 
mixture of propionic aldehyde and acetamide 
(Hesekiel, B 18, d097) has been shown by 
Durkopf a G6ttsch(B 23, 685) to yield pyridine 
tricarboxylic acid on oxidation, and must there 
fore be di metlnl ethyl p>ridine {q v ) Par 
volines, which must be C HMe^N, C4HjMe(C,H,)N, 
C^H^Me EtN, or C HgEt^N, occur in crude paraf 
fin oil (Williams, C J 7, 97), in coal tar(Thenius, 
J 1861, 502), in the product of the distillation 
of cinchonine with KOH (Oechsnei de Coninck, 
Bl [2] 34, 214), and in putrid flesh (Gautier, J5Z 
48, 11) 

Di methyl-propyl pyridine C,oH,jN z e 
C^HjNMe Pr (1 3 j) n Piopyl lutlditiL Co? 
idLue (c 195°) at 718 mm bormed by distilling 
potassium di metlijl piop}l p}iidine dicarbovjl 
ate with lime (Jaeckle, A 246, 37) Colour 
less liquid, si sol watu, \ sol alcohol and 
ether Its h y d r o c h 1 o 1 1 d e is crystalline — 
B'^H^PtCl, [185^j 

Isomeride v Coridine 

y Methyl - isopropyl pyridine hexahydride 

S G &r/H 1 ormod b\ adding the calculated 
quantity of McI to a solution of iboprop\l 
pyridine hexalndiuU in MeOH, evaporating 
and distilling the residue with potash (Laden 
burg A 217, 77) Oil, smelling like coniine — 
BH\uCl, [131"J Plates, si sol watei — 
B«lLPtCl„ [100°] Plvtes, \ sol watei and 
alcohol, insol ether — Pi crate B'C,H (NO )sOH 
[149°] 

Di*methyl-propyl-pyndine hexahydride 

C,.H„N , e CHPr<^“ CHMe>^** 
liipetulme (c [180°j) at 718 mm Obtained by 
reducing di methyl prop>l pviidme in alcoholic 
solution with sodium (Jaeckle, A 246, 46) 
Colourless oil Gi\es a biowiiishpp withFeCis, 
and a jellowish pp with MnSO^ — B' H^PtClg 
[197"'] Orange stellate needles 

DI METHYL PROPYL PYRIDINE DICARB 
OXYLIC ACID C, H, NO, 1C 

CP‘^<C(CO:h|S 1>'' Formed by sa 

ponifymg its ether, which is obtained by oxida 
tion, with nitrous gas, from the product of the 
action of ammonia on butyric aldehyde mix« d 
with acetoacetic ether (Taeckle, J 246, 3()) 
Colourless prisms (containing aq) When anhy 
drous it melts at 247°, but at 212-' when hydrated 
V e sol hot, m sol cold, water Yields di 
methyl propyl pyridine when distilled with lime 

Ethyl ether Et^A' (308°) at 716 mm 
Light yellow oil Saponified by boiling first with 
aqueous, and then with alcoholic, potash'— 
(OjaH^jNOJ^H^PtCl,, [187°] Orangb prisms 

Dthydrtde of the ethyl ether 

CHFr<g°g|J|^fi:>NH [1180] Fonned 

by condensation of butyric aldehyde with aceto 
acetic ether and ammonia (Jaeckle, A 246, 34) 
Yellowish white pnams , v sol alcohol and 
ether, insol water 

Di methyl isopropyLpyndiiie dioarboxylie 
ether. Dthydrtde 


[97»] Formed by 

the action of alcoholic ammonia on a mixture 
of isobutync aldehyde and acetoacetic ether 
(Engelmann, A 231, 47) Long prisms (from 
90 p c alcohol) Oxidised by nitrous acid, m 
presence of alcohol, to di methyl pyridine di- 
caiboxylic ether C^HMe N(CO Etjij 

METHYL DI ISOPROPYL QUINOLINE DI 
HYDRIDE C,eH.,N (299°) Formed by hea* 
ing di iso propyl indole with Mel and MeOH 
(Dennstedt, B 21, 3437) Oil — B'^^PtCl, 
[177 

METHYL PR0PYL-8TYRIL KETONE 

C,,H„0 te C.HdCjH;) CH CH CO CH, Cu 
minal acetone (181° at 23 mm ) Fonned by the 
action of dilute (10 pc) NaOHAqupon a mix 
tuie of cuminic aldehyde (20 g ), acetone (20 g ), 
water (400 g), and alcohol (170g) (Ciaisen a 
Pondei, A 223, 147) Yellow oil 

METHYL ISOPROPYL SULPHIDE C,H„S 
i i MeSPi (93°-95 ^) V D 45 02 Formed by 
disaohing sodium m an ethereal solution of 
isopropjl mercaptan, and slowly adding Mel to 
the product (Obeimejer, B 20, 2923) 

METHYL PROPYL DITHIOCARBONATE 
MePiCS O Mcthul piopul xaiithah SG | 
1084 (Nasinia Scala, G 17, 66) 
s METHYL PROPYL THIO-UREA 
t e CHj NH CS NHCjH J9°] Prepared fiom 
methU thiocarbimide and piopjlamine, or from 
propel thiocarbimide and methylamine (^Otto 
Hecht, B 2 3, 2S4) Transi^aient glassy plates 
(from %ery dilute alcohol) , si sol cold water, 
m sol hot watei, \ sol alcohol and wood spirit, 
extremely sol aeetone and chloroform, v sol 
ethei benzene, and C8 , v si sol warm light 
peti oleum 

DI METHYL PYRAZINE C,H,N\ t e 

ATtfnzc Di methyl aJdim 

(Me>ei, B 21 19) (170^-180°) Foimed by 

leductioii of nitioso aeetone with tin and HCl 
(Ticadwell a Steiger, B 15, 1059, 1055 Oeco 
uomide*? B 19,2526 Wolff, B 20,433) Foimed 
also b> heating its dicarbox\ he acid Oil, with 
alkaloidal odoui — B H PtCl^ golden plates, 
sol hot watei 

Tetra methyl pyrasine t e 

Dimethyl 

Kttim Tttra methxil alduit ^^6°] (190°) 
Foimed by reducing w ith tin and HCl the oxmi of 
di methyl diketone (methyl nitroso ethyl ketone) 
CH, CO C(NOH) CH, (Gutknecht, B 13, 1116 , 
Treadwell, B 14, 1469, Biaun a V Meyer, 
21, 1947) An intermediate base appears to be 
C4H4N (Biaun, B 22, 556) Tetra methyl pyr 
azine is also fomied, together with CO^ and other 
products, bj heating CH, CO CHBr CIL COjH or 
CH, CO CH(OH) CHj CO^^H with cono NH,Aq 
(\Volff, B 20, 427) Glistening prisms (anhy 
drous) or long white needles (containing 3aq) 
Very volatile Melts at 74°-77° when hydrated, 
but at 86° when anhydrous Strong character 
istic smell V sol alcohol and ether By al 
kalme KMn04 it is oxidised to pyrazme tetra 
carboxylic acid C4N,(COjiH)4 

Salts — B'9S012aq easily soluble, [91° 
anhy ] — B",H,C 4 PtCl 4 red glistening needles, 
— B^H^ClaPtOl^daq orange red needles. 
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Methylo^iodide B"MeI [216°] anhy 1 
Yellow needles (containing 2aq) , y sol water 
and alcohol, msol ether 

Methylo chloride B"MeCl [c 106°], 
needles — B^MeClHClPtOl^ aq orange red pyra 
mids (from hot water) 

DI METHYL PTBAZINE DICABBOXTLIC 

Acm c.H.N,o. 

[201°] Prepared by saponification of its ether, 
which IS formed by reducmg nitroso acetoacetic 
ether with stannous chlonde (Wleugel, B. 15, 
1050) Formed also by oxidising di methyl di- 
ethyl pyrazine by aqueous KMnO^, and by 
condensation of imido ommido butyric ether 
CH3 C(NH) C(NOH) CO^Et by warm ZnCl. 
^Oeconomides, B 19, 2624) 

Prc^erties — Colourless crystals (containing 
2aq), melting at 201° when anhydrous V sol 
alcohol and acetone, m sol hot water and tolu 
ene, nearly insol ether, benzene, and ligrom 
Decomposes when heated abo\e 200° into CO2 
and di methyl pyrazine 

Salts — BaA"3aq glistening crystals — 
slender felted needles Gives amor- 
phous pps with FeClj and CUSO4 — Ag A" yel 
lowish white pp 

Ethyl ether [86° (316° cor) 

Long colourless needles, sol alcohol 

METHTL-PTBAZOLONE v Oxy methyl 

flBAZOLE 

(a)-METHYL PYRIDINE C,H,N i e 

(o) Picolttu! Mol w 93 
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Occurrence — In bone-oil (Anderson, A 60, 
86 , Weidel, B 12, 2008), where it is mixed with 
a little (/3) picoline and di methyl pyridine (La 
denburg, B 18, 49) It is also the chief con 
stituent of coal tar picoline (Goldschmidt a 
Constam, B 16, 2976) 

Formation — 1 By heating pyridine (a) caib 
oxylic acid with fuming HIAq at 260°, or by 
treating the acid with zme and HO Ac (Seyfferth, 
J pr [2] 34, 244) — 2 By the action of aldehyde 
on aldehyde ammonia (Durkopf a Schlaugk, B 
21, 297) — 3 By heating pyridine methylo iodide 
m sealed tubes at 300° (Ladenburg, A 247, 7 , 
C It 103, 692) 

Preparation — Crude pyridine (50 g boiling 
between 128° and 134°) is dissolved in HClAq 
(170 g of 11 p c ), and a hot solution of HgCl* 
(312 g ) m water (4^ litres) is poured in The 
double salt crystallises out, and, after recry^ital 
lisation, IS decomposed by aqueous NaOH (La 
denburg, A 247, 6) 

Propel ties — hiqmd^ inactive to light, mis- 
cible with water and alcohol Picoline lessens 
the heart’s action, and acts on the nervous sys 
tern somewhat like nicotine (Oechsner, Bl [2] 
38, 547) 

Reactions —1 Yields pyridine (a) carboxyho 
(picolmic) acid on oxidation (Weidel) -«2 When 
neated with sodium it yields m methyl dipyndyl 

3 Methylal and ZnCl, yield CH2(O.H,N)2.— 

4 Chloral forms C^NH^ CH^ CH(OH) COl, [87°], 
the hydrochloride of which CgHgNOCljHCl melts 
■at 202° Alcoholic potash converts it mto pyr- 
idyl acrylic acid (Emhorn a Liebrecht, B 20, 


1692) —6 Paraldehyde at 260° forms allyl pyr 
idme 0,NH4 C,H 3 (190°), S G « 9696 (Laden 
I burg, A 247, 26) Its auroohlonde melts at 
I 136°, its platinochloride at 186° Allyl pyndma 
I IS reduced in alcoholic solution by sodium to 
I coniine — 6 Furfuraldehyde and a little ZnCl, 
at 170° yields CH CH O^HjO [68°] (Merck, 

B 21, 2709), V Fubfurtl vinyl ptbidinb In 
alcoholic solution it is reduced by sodium to 
! the hexahydride of furf uryl ethyl pyridine (q v ) 

7 Olycoltc chlorhydnn at 140° forms a compound 
OgH„NO, which yields the salts B'^H^PtClg 
[200°] and B'HAuCl, [100°] (Alexander, JB 23, 
2714) 

Salts —B'^HjPtClgaq [178°] Monoclmic 
tables or prisms, si sol water — B'^HjPtCla 2aq 
(Weidel) — B'^HPtCl, [196°] Monoclmic 
plates , a 6 c - 66*36 1 9078 , )3 « 72° 46' (Stohr, 
J pr [2] 42, 420) — B'HAuCl^ [168°] Needles, 

' si sol water —B'HHg^Clj [164°] Prisms (from 
dilute HClAq), v si sol cold, v sol hot, water — 
B'^ZnClj (at 120°) Crystals (fiom alcohol) 

' (Lachovitch a Bandrowsky, M 9, 617) 

Picrate B'C,H2(N0,)30H [165°] M sol 

water (Lange, B 18, 3436) 

I (a) Methyl pyndine tetrahydnde CgH,,N i e 

^CH_ Formed by the action of 

alcoholic N]^ upon methyl oo bromo but>l 
ketone, probably by elimination of water from 
the intermediate CH^ CO CH^ CH, CH^ CH, NHj 
' (Lipp, B 19, 2844) 

(a)-Methyl pyridine hexahydride OgHijN i e 

ptpenditie 

(a) Pipecoline (119°) S G § 8600 Obtained 
by reducing (a) methjl pjridine in alcoholic so 
lution with sodium (Ladenburg a Roth, B 18, 
47, A 247, 62, C R 103, 747) Colourlfss 
liquid, smelling like piperidine, v sol water, 
alcohol, and ether Sepaiated by KOH from 
its aqueous solution Inactive, but if a crystal 
of hydrogen coniine tartrate be added to a cone 
solution of the acid tartrate, crystals of the acid 
tartrate of dextiorotatory (a) methyl pjridine 
hexahydride separate, while the salt of the lievo 
rotatory isomende remains as an oil The rota 
tion of the dt\tro (a) methyl piperidine is [ajj, 
= 21 44', while that of the laevo base is (pio 
bably) equal and opposite 

Reactions — 1 Treatment with Br and 
NaOHAq yields (a) pipecolein CgH,,N, an oily 
base (126°), S G ^ 880 (Ladenburg, B 20,1645) 
Its acetyl derivative boils at about 230° -2 
Combines with sulphide of carbon, forming 
methyl piperidine methyl piperyl di thio carb 
amateCgHjjN CS SCgHj^N, [119°], v e sol water 
and alcohol 

Salts —B'HCl [189°] Colourless needles, 
V sol water Not deliquescent — B'HBr [182°] 
Silky matted needles, m sol water — The pla- 
tinochlorideiBV sol water — The mercuri- 
chloride forms sparingly soluble plates 
(j8) -Methyl-pyridine CgH,N % e 

(144° cor ) S G S 9771 (L ) , 9765 (B ) 

Occurrence —In bone oil (Weidel, B 12, 
200^ and in coal tar (Mohler, B 21, 1009) 
Formation —I By distillation of acrolein- 
ammonia (Baeyer, A 166, 283, cf Claus, 
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Supvl 2, 134, 130, 185, 158, 222) —2 By 
heating CH^r CHBr CH^r with alcoholic am- 
monia at 250° (Baeyer) — 8 By distiUing strych- 
nine with lime (Stoehr, B 20, 2728 , Ldbisch a 
Malfatti, M 9, 632) — i By heating acetamide 
(lOg) with glycerin (32 g ) and PjO^ (26 g ) 
(Zanoni, J 1882, 498 , Hesekiel, B 18, 3091) — 

5 Together with homologuea, by distilhng gly- 
cerin with (NH4)2S04 and a little H2SO4 (Storch, 
B 19, 2458) —6 One of the bases got by dis | 
tilling brucine with lime (Behrend, J pr {2] \ 
42, 415) — 7 Together with tri methylene imine 
(66°-70°) by distilhng tn-methylene diamine hy- 
drochloride (Ladenburg a Sieber, B 23, 2729) i 

Punficatum — By digesting m hydrochloric 
acid solution with NaNOj on a water bath, fol 
lowed by crystalhsation of its mercury double 
salt (Bach^r, B 21,293) , 

Properties —Liquid When prepared from | 
strychnine it boils at 149°, and the base so 
obtained (called (/S') methyl pyridine) is less ' 
soluble in water than the variety boihng at 144°, 
and forms a platmochloride melting at 258° in 
stead of 241° (Ladenburg, B 23, 2688) Optically 
inactive (Landolt, B 19 167) Less soluble in 
water than (a) picoline The absorption spectrum 
has been studied by Hartley {C J 41, 45) Oxi 
dised by a 2 pc solution of KMnO^ to p>ridine 
(/3) carboxylic (nicotinic) acid 

Salts — B' H^PtClg aq Monoclinic prisms, 1 
V sol hot water Melts, when anhydrous, at 
191° (L ) or 195° (Stoehr) On heating at 120° 
for some time it gives off HCl, leaving B'jHPtClj 
[214°] A boiling aqueous solution deposits 
B'^PtCl4, while B'jHPtCl, crystallises from the 
tiltrate— B'HAuCl* [184°] Needles (from hot 

water), v sol alcohol — B'HHgjClj [143°] 
Needles (from water), plates or needles (from 
HCl Aiq) or prisms (on slow crystallisation) , v 
si sol w ater, more sol HClAq —B'^HgClj white 
pp — B'iljZnCl* [158^] Pearh needles, \ 

sol hot water — Pi crate B'CaH2(N 0^)5611 
[145°] Needles or plates, m sol water and 
alcohol 

{$} Methyl-pyndine hexahydnde C.HjjN i e 

NH<^^ (/3) Methyl piperidine 

{&) Pipccoluit (jS) Picoline hcxahifdruie 
(125°) SG 2 8684 VD (H = l)08 14 Ob 
tamed by reducing (8) picoline in alcoholic solu 
tion with sodium (Ladenbuig, A 247, 67 , Stoehr, 
B 20, 2732 , Hesekiel, B 18, 910) Colourless 
liquid, smelling like piperidine, v sol water 
When heated with Mel it forms C^Hj^NMe^I 
[192°] The hvdrochloride of (/3) methyl-pyr 
idine hexahydnde is not ppd by HgClj 

Salts — B'HCl Colourless needles, v 0 
lol w ater and alcohol — B'HI [131°] Colour- 
less, non deliquescent needles — B'.H^PtCl, 
[192°] Orange yellow prisms, m sol water — 
B'HAuCl4 [131°] M sol water — B'aH^CdLaq 
White plates, melting at 145° when anhydrous 
B'jH4FeCy8 2aq yellow monoclmio pnsms, less 
soluble than the ferrocyamdes of homologous 
bases Decomposed by water at 75° — Piorate 
B'CA(N02),0H [138°] Yellow pp , m sol 

water 

(7) Methyl.pyridine C,H,N % $ 

^ Picoline {y)‘Ptcohne* 

(148 5° cor) SG 9742 


Occurrence — In coal tar, from which it may 
be obtamed by preparmg its platinochlonde 
from the so-called lutidme (Schulze, B 20, 418, 
Ladenburg, B 21, 285 , A 247, 11] 

Formation — 1 By heatmg m-chloro-pyr- 
idine (7)-carboxyhc acid with cone HIAq and P 
at 175° (Behrmann a Hofmann, B 17, 2696) — 

2 In small quantity by heating pyridine me* 
thylo-iodide in sealed tubes at 300°, distilling 
the product with KOH, converting the fraction 
(142°~146°) mto platinochlonde, and decompos- 
ing^ the Pt salt by H^S (L ) — 3 By distiUing 
sparteine with lime (Ahrens, B 21, 828) 

Properties — Oil, smelling like (a).methjl- 
pyridine, v sol water, alcohol, and ether Oxi- 
dised by dilute KMn04 1-® pyridine (7)-oarboxyho 
(isomcotimc) acid [307°] 

S a 1 1 B -B *HPtCl, [231°] Four sided 
plates, si sol cold water — B'HAuCl4 [205°] 
Prisms, V si sol water — B'HHgjClj [129°]. 
Needles, v sol hot, si sol cold, water — Pi- 
crateB'C,H,(NO,),OH [167°] Tufts of needles, 
si sol cold water 

(7) -Methyl-pyndine dihydnde CgH^N i e 
NH<^g ^^^CHMe Formed from ethyl- 

pyrrole and HClAq at 130° (Dennstedt a Zim- 
mermann, B 19, 2197) — B'^H PtCl, , red 
needles, v sol water 

(7) Methyl-pyndine hexahydnde C,H„N t e 
NH<^^^^>CHMe (y) Ptpccoline (126 6°- 

129° cor ) b G 2 8674 Obtained by reducing 
(7) methyl pyridine in alcoholic solution by 
sodium (Ladenburg, B 21, 288 , A 247, 69) 
Colourless hygroscopic liquid which fumes m the 
air, and smells like piperidine V sol water 
Salts — B'HCl V e sol water — B'JI^tCl,. 
[203°] Prisms, m sol water — “BHAuCl,. 
[127°] Yellow needles si sol water — 
’‘B'jHCdL [135°] - Bismutho iodide 

charactenstio red plates The pier ate and 
mercury double chloride are crystalline 

V Methyl-pyndine dihydnde C^H,N i e 

NMe<;^g™>CH,(?) (129°) Obtamed by 

distilling pjndine methylo iodide with KOH 
(2 pts ) and a little water (Hofmann, B 14, 
1498) Very pungent oil, almost insol water 
Absorbs oxvgen from the air Combmes with 
bromine, with iodine and with sulphur Com- 
bines with CS and with mercaptan Cone 
HClAq at 180° decomposes it, giving off methyl- 
amine 

V Methyl pyndine hexahydnde C.H„N t« 

Methyl piperidine. 

(106°) (L ) Formed by addmg potash to the 
product of spontaneous union of pipeiidine with 
Mel (Cahours, A Ch [3] 38, 76) Formed also 
by heating piperidine hydrochloride (10 g ) with 
MeOH (7 6 g ) for 4 hours at 800°, excess of 
alcohol being distilled off, and the dry residue 
distilled with aqueous potash (Ladenburg, A 
247,66)% Liquid— B'HCl Needles —B'^H^PtCl^ 
Orange crystals, v sol water 

Methylo-xodxde B'Mel Crystalline, m 
sol hot alcohol When heated with solid KOH 
it yields oily ‘ di-methyl-piperidme * (118°), a 
strongly alkaline base, which is decomposed by 
gaseous HCl mto methyl chloride and methyl- 
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piperidine * Di methyl piperidine ’ forms the 
gaits CjHjjNHOl and OtHjjNHAuCI^ It combines 
with halogens, forming crystalline OyHjsNIj, 
OjHigNIOl (which yields OjHisNIOlAuCla), and 
OjHjjNBry The latter is converted by moist 
AgjO into crystalline CyH^NBr, whence further 
treatment with moist AgP produces C,H, 4 NOH 
which IS split up on distillation into H 2 O and 
‘ di methyl piperideine ’ Ladenburg suggests the 
formula OH,CHCH CH CH NMoj foi ‘di 
methyl piperidine,’ and Merling {B 19, 2028) 

suggests for the ohm 

pound O^HijNBrj This dibromide is accom 
panied by an oily isomeride which may possibly be 
OH^Br CHBr CH^ OH., CH, NMe„ which changes ! 
into the other variety on heating its alcoholic 
solution The di iodide CjHjjNI, is conNerted, 
on treatmeilt with Ag 0 into ‘ di methvl pipei 
ideme ’ O^HuN, a liquid {137°-140°) which forms 
the salts (C^H^N) and (C,H, 3 N)HAuCl„ 

and a methylo iodide C^HijNMel ‘ Di methyl 
piperidine * combines with Mel forming cry stal 
line C,HjjNMeI [200°] whence moist Ag Oform-> 
strongly alkahne OjHijNMeOH which is split up 
by heat into pirylene C^H^, water, NMog, MeOH, 
and di-methyl piperidine Di methyl piperidine 
also combines with methylene iodide forming 
O^H^NOHjI, (Ladenburg, B 14, 1347) Laden 
burg suggests for di methyl piperideine the 
^CH OH 
formula CH^ | 

CH NMe 

Methyl pyndine from Bone oil The follow 
ing salts described by Ramsay (P M Oct 1870 
and 1877 , July 1878) were prepared from a 
methyl pyridine obtained from Dippel’s oil, 
which was probably (o) methyl pyridine mixed 
with a little {$) methyl pyiidine — »‘B'HCl 
[160°] White deliquescent crystals -B'HBr 
[187°] Deliquescent Absorbs bromine forming 
B'HBr,, golden-yellow needles, si sol watei — ' 
B'Br^ Needles — ’‘B'HI Decomposed by heat, 
yielding B'HIg which crystallises in brown 
needles [79°] — B ICl yellow tables — B'HgCl. 
— ^B'jByPtCla (at 100°) Converted by water at 
170° into yellow flocculent B' 2 PtCl 4 and B'PtCl 4 , 
a yellowish green insoluble powder — Platino- 
cyanide B'jHjPtCyadaq yellow crystals The 
crude bone oil picolme forms the following com 
bmations with alkyl salts — B'MeCl deliquescent 
needles (from alcohol) — (B'MeCl) 2 PtCl 4 small 
cubes — B'Mel [227°] Long white deliques 

cent needles (from alcohol) — B'Melj [129°] 
Bluish black feathery plates, insol water and 
CSj, sol alcohol and ether — B'MeNO, tians 
parent pnsms — (B'C,H,Cl) 2 PtCl 4 — B' 2 C.H 4 Br 2 
[276°] Small prisms The same picoline forms 
with acetyl chloride dehquescent brown crystals 
of B'AcCl According to Gardner (B 23, 1589) 
crude picolme forms with acetic and formic 
acids the salts (C,H,N),(HOAo )3 (c 148°) and 
C,H,N(C 02 H 2 ), (166°-169°) which distil un- 
cl^nged 

Bi mothyl-di-pyndme (C,H,N), Dipwohne 
Paraptcohne (310°-820°) S G 1 12 H F p 
8084 (Ramsay, that for picolme being 3763) 
Formed by boihng bone oil picolme (6 pts ) with 
lodiam (1 pt ) lor two days (Anderson, A 105, 
844), Pale-yellow oil miscible with alcohol 
and ether. Bromine water gives a pp of 


OiaHj^BrN^HjBr^ -- 0 , 2 H, 4 N 2 H 2 PtCl 4 pale yellow 
powder Itsaurochloride is decomposed by 
boiling water (O de Ooninck, Bl [2] 45, 131) 
Methylo iodide C,iH, 4 N 2 (MeI )2 Yellow 
powder, v sol water, almost insol alcohol and 
ethei Yields C, 2 H, 4 N^Me 2 PtCl,j and 
C, H, 4 N,Me 2 l, 

(oa) Di methyl pyridine C^HtN ^ e 

^"^CMe CH^^^ Lilt id LHC 00 Lutidme 

Mol w 107 (142^ cor ) (L ) , 145° (E ) S G 

§ 942 

Occurrence — In coal tar, being obtained by 
extiacting with H SO 4 , ppg by alkali, and sepa 
latmg from the ihomeride (157°) by fiactionating 
(Lunge a Rosenberg, B 20, 127 , Ladenburg a 
Roth, A 247, 28) It occurs also m bone oil, 
and may be obtained from the fraction (135*^- 
145°) (Roth, B 19, 786) 

Formation — 1 B> the action of cinnamic 
I aldehyde and alcoholic NHjOn acetoacetic ether, 

1 the resulting dihydride of st^iyl di methyl pyr 
j idme dicarboxylic ether being saponified, 0 x 1 
dised by KMn 04 , and the di iiitth}! pyndinf 
j tiicarboxylic acid so produced distilled with 
! lime m a current of hydrogen (Epstein, A 231 
I IS) — 2 By distilling its dicarboxylic acid with 
' lime (Engelmann, A 2 11, 54) — 3 By distilling 
oxj di methvl pyndine (lutidone) ^slth zinc 
dust (Conrad a Epstein, B 20, 102) 

Piepaiation — Crude picolme (139°-142 ) 
from bone oil is dissolved m excess of HClAij 
and a hot solution of HgCl is added Th< 
double salt which is ppd is recrystallised anc. 
decomposed by aqueous NaOH The base is 
finally separated by solid KOH (Ladenburg A 
247, 30) 

Pfopertics — Liquid smelling and tasting 
like pyridine, sol cold water, the base sepa 
rating again on wanning Its aqueous solution 
ppts solutions of ZnSOj, CdSO,, FeS 04 , and 
FeCl, With CUSO 4 it gives a pale blue pp 
not turned black by heating With AgNO, it 
gives minute needles of B AgNO, Dilute- 
KMn 04 oxidises it to pjridine dicarboxylic acid 
[227°] 

Salts — ’‘B'HCl Deliquescent needks -- 
B'jH^PtCly [208°] Oiunge red monoclinic 
plates , a 6 c- 892 1 660 , /3 := 81° 55' V sol 
hot, ra sol cold, water, insol alcohol — 
B'HAuCl 4 [124°] Yellow needles (from very 
dilute HCl) — B'HHgCl, [18()°] Thin plates 
(from acidulated water) — B'HHg^Clj (Mohler, 
B 21, 1008) —B'^HjCrjO, [92^] Orange 
prisms —B'(NH 3 )H^Ci O 7 [c 160°] —Pier ate 
[159°] Yellow needles or thin plates 
(aa) Bi methyl pyridine hezahydride 
C,H,.N Nn<™MeC^CH, (127»- 

130°) S G g 8492 Formed by reducing the 
corresponding di methyl pyridine m alcoholic 
solution with sodium (Ladenburg, A 247, 87 
B 18, 54) Colourless liquid, miscible with 
water, alcohol, and ether — B’HOl non deli* 
quescent needles, m sol water — B'HBr 
Needles, v sol water — B'jH^PtCl* [212°] ,, 

orange red crystals 

(ay) Bimethyl pjmdine C^H^N t e 

N<^^g®Q^^OMe. Lutidine (161*) SCI 
{ 9493 S 20 
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Occurreiu^e —In coal tar oilt being extracted 
with other bases by H^bOf (Ladenburg a Both, 
B 18, 913 , Lunge a Bosenberg, B 20, 131) , 
Ladenburg, 21, 286) 

Formatuyii — 1 By distilUng oxy di methyl 
pyridine CMe<^QQ CMe^^^ 

(Hantzsch, B 17, 2908) — 2 By distilling its 
tri-carboxylic acid with lime (Hantzsch, A 216, 
66) — 3 By distilling with lime the acid 

®‘’'®'^ '® 

obtained by condensation of an equal number of 
molecules of acetoacetic ether, acetic aldehyde, 
and acetic aldehyde ammonia (Michael, B 18, 
2020) 

Preparation —The fraction of coal tar bases 
boiling between 155° and 160° is dissolved in 
dilute HClAq, cone HClAq is then added, fol 
lowed by a hot concentrated solution of HgCl^ 
The double salt which then crystallises out is 
decomposed by distilling with NaOHAq (Laden 
burg, A 247, 35) 

Pioperttes — Liquid, smelling like pyridine, 
dissolving in 6 pts of cold water, less soluble in 
hot water Miscible with alcohol and ether 
Easily volatile with steam Oxidised by KMn 04 
to pyridine dicarboxylic (lutidinic) acid [235°J 
Ileacts with benzoic aldehyde and ZnC4 forming 
etyrjl methyl pyridine (Bach5r, B 21, 3071) 

Salts —B'HHg Clj-^aq Needles Melts at 
132° when anhjdious Mohler (B 21, 1008) 
obtained from coal tar lutidine m acid solution 
a salt BTIHgCl,— ly^HPiCl, [220°] Platts 
or prisms — llII^uCl, amorphous pp , chan 
ging to prisms — *‘BHCl slender needle*^ — 
*B'HBr Needles —Picrate [179®] Needles, 
si sol cold water 

(a7) Di-methyl-pyridlne hexahydnde 
>CnMc (a,) Di m tlu/l 

idine (141°) S G - 8015 Obtained by 
reducing the con t spending di methyl pyridine 
m alcoholic solution with sodium (Ladenburg, 
A 217,88) Colourless strongly alkaline liquid, 
binelling like pipeiidine Inimcs with HCl M 
sol water, \ e sol alcoliol and ether 

Salts — B HCl [215°J Long colourless, 
needles, V sol water — B'HBr [142°] Short 
needles, v e sol water — B'^PtCl^ gioups of 
yellow needle^ 

(/33) Di-methyl-pyridine C H,N ue 

tamed by beating with lime the di methyl pyr- 
idine c irboxylio acid formed by oxidation of the 
ji3/3a) di methyl-ethyl pyndine produced by heat- 
ing propionic aldehyde ammonia with propionic 
aldehyde (Dmkopf a Gdttsch, B 23, 1113) 
Transparent, strongly refracting liquid, with a 
pleasant odour characteristic of (^) alkyl pjrr- 
idines, m sol cold water, si sol hot water 
Yields on oxidation a pyridine dicarboxylic acid 
[316°] 

S alts — B'^^tCl, [266°] Dark red 

needles and plates, si sol water — B'HAuOl 4 
[149°] Yellow needles, si sol water —Mercury 
double chloride [176°] Long needles, si 
lol cold water 

(./JO-M"m«tliyl-pyndiii. 

Voi.. ni 


(162°-166°) Oecun in coal tar (Lunge a Bo 
senberg, B 20, 134) Yields isocmchomeronic 
(pyridine dicarboxyhc) acid on oxidation 

(av).Di-niethyl-pyndine tetrahydride ? 

0,H,.N Formed, 

together wnth MeCl, hydrocarbons, methylamine, 
NH„ and other bases, by heating anhydro eego- 
nme with cone HClAq (Einhom, B 22, 1362) 
Oil When heated with cone HClAq at 280° it 
yields a mixture of bases which appear to yield 
methyl pyridme when distilled over zmo dust — 
B'HAuCl 4 [212°] Small needles, m sol water 
— B'C„E[2(N02)*0H Long needles, v ol sol hot 
water — »‘B'HC1 very hygroscopic 

Di-methyl-pyndine of bone oil (156°-159°) is 
a mixture of (ay) di methyl pyndine, (ai8')-di 
methyl-pyridme, (3) -ethyl pyridme, and {y^ 
ethyl pyridme The existence of these bases is 
shown by the production of the correspondmg 
pyridme di and mono carboxylic acids on oxi 
dation by KMnO, (Weidel a Herzig, M 1, 1 , 
Weidel a Pick, M 6, 658 , cf Anderson, A 80, 
6) Bone oil also contains (oa) di methyl pyr 
idme (v supra) Greville Williams (C J 7, 97, 
P» 13, 311) obtained a lutidme from coal tar , 
this has since been shown to contain (oa), (ay), 
and (0)3) di methyl pyridmes [v supra) Oechs 
ner de Conmek {DI [2] 41, 249) found (y) ethyl 
piridine (154°) m coal tar Lutidmes have also 
been obtained by distilling the bituminous shale 
of Dorsetshire (Williams) and peat (Church a. 
Owen, P M [4] 20, 110) Among the products 
obtained by distillmg cinchonine with KOH 
On hsner de Conmek (0 R 91, 296) obtained a 
lutidme (165°), V D 3 8 (calc 3 7), S G 969, 
which foi mod a delique«-ctnt cr\ stallme hydro 
chloride and a platinochlondL B'^j^tClg crystal 
lising m oiange red needles, converted by boiling 
w ater into B' PtCl, cry stallismg in yellow needles 
\\ hen brucine is distilled w ith KOH it yields a 
lutidme (16b°) whence B'jH^tCl* [180°] and 
B'PtCl, [205°] (Oechsuer de Conmek, C R 95, 
298 , 96, 4^7) Lutidme aurochloride B'HAuCl 4 
is decomposed on boiling with water, yieldmg 
hi'^t thin red plates of B HAuCl^B'^uCls, and 
then a red crystalline pp B'^AuCl, (0 de Co 
nmek, BZ [2] 31, 614) 

Di-methyl pyridme dihydride C H,,N (199°) 
V D 3 3 Occurs m cotl liver oil (Gautier a 
Mourgues, C R 107, 111 , Bl [3] 2, 213) Co 
lourlessstiongly alkaline and caustic oil, absorbs 
CO, fiom the an Poisonous Its salts taste 
bitter Oxidised by boiling aqueous KMn 04 to 
methyl pyndine carboxylic acid and a little pyr- 
idine carboxyhc acid 

Salts — *B'HC1 confused needles, v sol 
water —*B'HNO, Reduces AgNO, — B'jH 5 S 04 
Groups of deliquescent needles — B'^H^PtCl^ 
Lozenge shaped plates, loses HCl on boihng with 
water 

Meihylo tocftde BMel Coloui less needles, 
sol water and alcohol Yields a tri-methyl- 
pyridme dihydnde on treatment with potash 

Bi-mdthyl-pyridine hexahydnde Methylo* 
tocZicfe CjHi^NMel [192°] Formed by heating 
(/3) pyndme hexahydnde with Mel and MeOH at 
100° (Hesekiel,B 18,3099, 247,69) Needles 

(from acetone) Not decomposed by aqueous 
KOH Yields (0,H.4NMeCl)4PtCl4, an orange 
crystallme pp tumea black at 234° 

BB 
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(s) Trl-methyl-pyridine 0aH,,N te 

{y).Collulme (172“ cor) 

(H . M ) } (168®) (D ) S O li 917 (H ) , 922 
(M ) , j 9312 (D ) Occurs in coal tar, from 
inrhich it may be obtained by fractional distilla 
tion followed by ppn of the bases by K^FeCy<, 
(Mohler, B 21, 1011) Formed by heating with 
quicklime the potassium salt of its dicarboxylic 
acid, which is obtained by the action of nitrous 
acid on its dihydride produced from acetoacetic 
ether and aldehyde ammonia (Hantzsch, A 216, 
32) Formed also by heating acetone with 
NH4OI for 8 days at 265°, CH^ being evolved 
(Riehm, A 238, 16), and by heating acetone with I 
aldehyde ammonia for 10 hours at 200° (Dur 1 
kopf, R 21,2713) 

Properties — Liquid which turns brown in the 
air More than 3 times as soluble in water as 
aldehyde collidine Less soluble in hot than in 
cold water It differs also from aldehyde colli 
dine in giving a pp with AgNOg, an orange crys- 
talline pp with CrO„ and an aurochloride that 
melts under water It is oxidised by KMnO^ to 

H) nvitomo acid 

Bromine added to its solution in CS forms un 
stable orange crystals of 08H,iNBr2 (Pfeiffer, B 
20, 1344) 

Salts — BHCl Slender, non deliquescent 
needles — B'jHjPtClg yellow crystalline pp — 
B'HAuOl^ [113°] (H), [116°] (M), [10b°] 
(D ) Needles (from hot water) — B'HHg Clj 
[I550] B'HI — ^B'HNO, [above 300°] — 
B'2H2Cr207 Yellow prisms, decomposing at 
190° [203°] —Picrate [166°] 

(M ) Silky yellow needles, si sol water, v sol 
alcohol 

Reference — Di bromo tri MPTinn pyridinf 
Tri methyl pyridine dihydride CsHigN Di 
hydro collidine (175°-180°) Formed by 
heating its dicarboxylic ether (obtained from 
aldehyde ammonia and acetoacetic ether) with 
dilute HClAq at 130° (Hantzsch, A 216, 44) 
Pungent oil with alkaloidal smell Alkaline to 
litmus, V sol cold water Precipitates the 
hydroxides of Mg, Zn, and Fe fiom solutions of 
their salts — B' H2PtClr Minute needles which 
blacken at 200° -B'HI 

Polymeride C,„H2,,N2 Tetrahydi odicdllid- 
ine (256°-260°) Formed at the same time 
as the preceding — OjgH «N2H PtCl^ — 
C,eH2eN2HI 

8-Tri-methyl.pyridine hexahydnde C,H„N 
»« gg">CHMe Copelluline 

(146°) SG t 8476 Formed by reducing 
I tri methyl pyridine in alcoholic solution with 
sodium (Jaeckle, A 246, 43) Formed also, 
together with 8 tri methyl pyndine, by heating 
acetone with aldehyde ammonia at 200° (Dur- 
kopf, B 21, 2716) Liquid, smelling like piper- 
idine, b1 sol water, miscible with alcohol and 
ether Unlike 8 tri methyl-pyridme it gives a 
brownish-black pp with Hg2(N03)2. Gives no 
pps with HgCl2 or picric acid 

Salts — B'HCl Needles or pnsms, v e 
boL water and alcohol —BHBr —B'2H2PtCL 
[206°] (J); [244°] (D) 

Isomendesoftn methyl.pyridine t; Methyl- 
■TBT& PTBiDiKE, where (a)- and {$) collidines. 


aldehyde-collidine and other isomendes art 
described 

A collidine dihydride C,H„N, (210°), 8 G A 
1 029, 18 contained in putnd horseflesh and 
putrid beef, and forms a crystalline hydro 
chloride and platmochloride (Gautier, Bl [2] 
48, 12) 

Tetra methyl pyndine dihydride CpH,jN t.e 

(169°) Formed by heating potassium pyn ole 
carboxylate with Mel and Me OH at 120° (Ciami- 
cian a Andeilini, B 21, 28(»2) Basic liquid — 
B'HAuCl 4 [110°] Yellow needles 

Tetra methyl pyridine hexahydnde Cgll, ,N 

te PmpevoUhe 

(161°) Obtained by reducing the preceding m 
alcoholic solution with sodium (C a A ) Liquid, 
smelling like pyndine Dot s not turn brown in 
air — B'HAuCl 4 [119°1 Yellow needles 

Methylo iodide B'Mel [2b2°J Prisms, 
V sol water, insol ether 

A parvoline C^H,,N (c 200°) is piescnt 
among the products of the piitu faction of hor-^e 
flesh (Gautier, Bl [2] 48, 11) It is an oil which 
resmifies in the air, and forms a flesh coloiued 
platinochloi ide 

A parvoline CylljgN (188°) occurs among tlie 
bases obtained by distilling cinchonine witli 
KOH (0 de Coninck, C R 91, 20b) 

Penta methyl pyndine dihydnde C,oH, N 

te NMe<® “J®>CMe (189®), (46® «t 

7 mm ) Prepaied by heating y methyl pyrrole 
with Mel, KjCO,, and methyl alcohol at 140° 
(Ciamician a Anderhni, RtuJ Accad Line [4] 
203, B 21, 28()1, 22, 658) Foimcd also hv 
heating tetra meth}l pyndine dih>diide with 
Mel (Andeilini, B 22, 2507) Oil, with stimig 
alkaline reaction — B'II\uCl 4 [100°] Yellow 
needles Reacts energetically with Mel, foim 
ing an oily product, whence successive ti< it 
mentwith AgCl and AuCl, yields C, 11 ,NHAuC 1„ 
which crystallises m thin golden yellow needh s 
[100°] 

METHYL PYRIDINE CARBOXYLIC ACID 
0,H,NO, »e CO^II Picnlme 

carboxylic acid Formed by heating methvl 
pyndine dicarboxylic (uvitomc) acid at 275° 
(Bottinger, B 14, 67, 17, 02) Tiimetnc crys 
tals (containing aq), sol hot, si sol cold, watt r 
and alcohol, nearly insol ether Sublimes 
without melting Forms salts both with acids 
and bases Yields on oxidation with KMnO^, 
pyndine dicarboxylic (lutidinic) acid 

Salts — HA'HCl piisms — BaV^llaq 
very soluble needles — CaA^aq very soluble 
four sided colourless prisms — CuA'jaq blue 
pp — “ AgA' white pp 

Methyl-pyridine carboxylic acid 0,H,NO^ x « 

MetJvyl-carbopyndic acid [212°] Obtained 
by heating methyl pyndine dicarboxylic (methyl - 
quinolinic) acid at 170°, or by warming it with 
HOAc poogewerff a Van Dorp, R T G 2, 211 
Formed also by the slow oxidation of {$) col- 
lidine by KMn04 (0 de Coninck, A Ch [6] 27, 
493, Bl [2] 43, 107) Needles, v sol hot 
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m 


water Oxidised by KMn04 to pyndme dicarb- 
oxylio (oinchomeronic) acid 

Salts —KA' small plates — CuA'- small 
blue crystals — AgA' needles — HA'HCl small 
prisms — (HA')2H2PtCla orange prisma — 
HA'HAuCl^ yellow needles 

(a)-Metbyl pyridine {$) oarboxylio acid 

//OMe CH^v 

te nC ^CH . [207®] 

\CH C /COjH 

Foimod by oxidising (a) methyl (O') ethyl pyr- 
idine (aldehyde collidine) with a 2 p c solution 
of KMnO^, allowing the mixture to stand for 48 
hours, and then heating to GO® Tho filtrate , 
from MnO^ is neutralised by HJ1SO4 and evapo ' 
lated, the residue is extracted witli alcohol and 
the acid punlicd by means of its silvei salt ' 
(Diiikopf, 18, 3432, Ladenbuig, A 217,43) 
Prisms, V e sol water and alcohol On distil 
lation with lime it yields (a) methyl p>iidine 
(128^) KMuOj oxidises it to pyndme dicarb- 
oxylic (isocincbomeioiuc) acid 

Salts — (HA') H^PtCl^ [240®] Aggregates 
of needles, v sol water, insol ether alcohol — 
(CuA'^) Cu(0\c)2 Crystalline powder, formed 
by boiling a solution of the acid with cupiic 


acetate The silver salt is amorphous The 
aurochloride foiins yellow needles [c 202®] 
Methyl pyridine carboxylic acid C II NO %e 

Formed 

m small quantity, together with pjridme (a7)- 
di caibox)lic acid, by oxidising (07) di methyl- 
pjridine with IxMnO* (B iclitr, B 21, 30s0) 
Idatts (from alcohol), v e sol water It is 
possibly identical with the isomeiide described 
by Bottinger (v siq))a) 

(/3) Methyl-pyndine ()3') carboxylic acid 

[21G°] Formed by 
hfating (^) m( th}l pyndme (aj3') duarboxvlio 


icid with IIOAc and \t O at 225® (Duikopf a 
(lottsch, B 23, 1113) \\hite masb, m sol 
water Its aqueous solution is not coloured by 
FeSO, 

Methyl pyndme dicarboxylio acid 
C^H,N 04 t,e 

tonic acid [274°] I mined by the action of 


Blender needles —CuA" 4aq 9aq 

"PbA" dense pp —AgjA" aq gelatinous pp 
Methyl pyridine di carboxylic acid 

C,H,NO, 

Methyl quinolinic acid [c 183®] S 84 at 10®. 
Formed by the oxidation of {Py 1) methyU 
quinolino (lepidme) (1 pt) by KMn04 (7| pts) 
(Konigs, B 12, 983 , 14, 103 , Hoogewerfy a. 
Van Dorp, R T C 2, 16 , J5 13, 1639 , 14, G45) 
Tables or prisms, sol hot, si sol cold, water, si 
sol* alcohol, ether, and ben/( ne Decomposes 
on fusion into CO and methyl pyndme caib- 
oxylic acid [210®], which on further oxidation 
Melds cmchomeronic acid KMn04 oxidises it 
to pyndme (a) tricarboxylic acid The aqueous 
solution of the ae id gives pps with the acetates 
of Pb, Ba, and Cu, and a yellow colour with 
ICSO4 

baits — KHV' 2aq needles — KHA" 3aq — 
Ag^A"aq erjstalline powder 

Methyl pyndme dicarboxylio acid C,HjN04 

c{coJhi^^® ilethyl dmicoLnui 
acid j^245®-250®J 1 ormed from methyl pyridine 
tricarboxylic acid H)^^® 

by heating at 160® (Weber, 4 241,9) Spherical 
groups of needles (containing aq), si sol cold 
water KMnO, oxidises it to a pvridme tricaib 
oxy he acid — HA'HCl aq transp irent efforescent 
crystals — Pb V' 2aq crystalline pp 
Methyl pyndme dicarboxylio acid 

Obtained by oxidising thedi methvl ethyl pvrid- 
me, which 18 foimed by the action of NH,on 
piopiomc aldchvdc (Durkopf a Gottsch, D 23, 
1110 ), and by the action of paraldehyde 
on piopioHic aldehyde a mnonia (Duikopf a. 
bchlau_k,B 21,834) ^^hlte powder (fiom hot 
w itir) The K, Ag, and Cu salts are si soL 
water 

Methyl pyridine hexahydnde dicarboxylio 
.CH^ CH CH, 

acid C,H„N04 to MIC ‘ I 

\CMc(CO,H) CHCO^H 
[127®] Cim hoJi uponic aud A product of the 


ammonia on pyruvic acid (Bottingir, A 
330, 208, 138, B 13, 2012, lb, 35, 17, 144) 
Formed also by oxidising s tn methyl pvndinc, 

or di methyl ethyl pyndme, ^^^CLt, 

with KMn04 (Altar, A 237, 191 , D iikopf, B 21, 
2717) Minute SIX sided tnmttnc plates (Fried 
lander, J 1882 367), v si sol cold, si sol hot, 
water, ra sol NH,Aq and HClAq v sol aniline, 
phenol, HO Ac, and glycerin, si sol isoamyl alco 
hoi and chloroform, m sol benzene and CS^ Gives 
a violet red colour with FeS04 It is a powerful 
antiseptic Yields (a) methyl pyndme on distil 
lation with lime Split up by heat into CO, 

and Alkaline KMnO, 

oxidises it to pyndme trioarboxylio aoid Brom 
me water forms bromoform, 00,, and formio 
aoid 

Salts — (NH4)HA'' . powder -OaA" 6aq ; 

amorphous —OaA" 4aq ; pnsms — BaA" 2aq : 


oxidation of cinchonine by chromic acid mix 
turo (bki aup, M 9, 78b) Prisms (containing aq) , 
V e sol w itcr, msol alcohol and ether Ac,0 
at 12d® foims an amorphous acetyl derivative 
C,H,jAcN 04 Distillation of tho lead salt over 
zinc dust yields a small quantity of pyndme 
Salts ~PbA" powder, v e sol water — 
HA'HCl [194®] Tiimetrio crystals [o]„« 
34 4® at 18 7® 

Nitrosaminc C8H,3(N0)N04 [163°] Tn- 
metric crystals, si sol cold water, in. sol alco- 
hol Warm cone HClAq reproduces OsH,sNQj 
and nitrous acid — BaA'' (at 116°) Deliquescent 
amorphous powder, m sol alcohol 

In file preparation of omcholeupomc acid a 
base called oinoholeupone GgHi^NO, is also 
formed It yields cmcholeuponic acid on oxida- 
tion with chromic acid mixture, and othyl- 
pyndme on distillation over red hot zme-dnst 
It forms the salts {C„H„NO,)HCl [200®]. 

8Jaq and B'HAu0l4 [203®]. an acetyl 
b»2 
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deriyative OgHtAoNOa [121^1, and a nitrosamme 
CaH„(NO)NOa[84°] 

Xethyl.pjnri^ne tricarboxylic acid OgH,NOg 

N<0{00^]coS!>‘® ^260] Formed 

byoxidfaingN<g“« §CO^)>CH mth KMnO, 

(Weber, A 241, 6) Spherical aggregates (oon- 
tammg aq) At 160° it slowly gives off CO^, 
yielding methyl pyndme dicarboxylio acid 
[246°-260^ — KHjA'^a 6aq spherical aggre- 
gates — ^AgHjA'" 2aq needles (from hot water) 
Methyl-pyridine tnoarboxyiio acid 

gj^Q^I^OMe Methyl ca/rho- 

dmicotimc acia Formed by the oxidation of 
(a7)-di«iethyl pyridme dicarboxyho acid by 
EbfoOg (Weber, A 241, 25) Needles (contain- 
ing aq) or prisms (containing 2aq) Less soluble 
in water than the precedmg acid Turns yellow 
at 206°, and completely decomposes at 260° 
FeS04 colours its solutions deep red The cal- 
cium salt yields (7) methyl pyridine on distilla- 
tion 

Hethyl-pyridine tricarboxylic acid 

PmoJtn. tncarb- 

oxylic actd [238°] Formed by the oxidation 
of flavenol (1 mol ) with KMn04 (9 mols ) (Fischer 
a Tauber, JB 17, 2926) Formed also by oxidis- 
ing potassium tri methyl pyndme carboxylate 
with aqueous KMnO^ (Michael, A 226, 140) 
Slender needles (from water) Does not com- 
bine with acids On further oxidation with 
KMn04 it yields pyndme tetra carboxylic acid 
[227°] FeS04 colours its solution brownish-red 
Salts — ^BaA" amorphous pp — AgjA" 
Methyl-pyndme tetracarboxylic acid 

C.ANO. .. 

[199°] Obtamed by boilmg potassium tn- 
methyl-pyndine dicarboxylate with a solution 
of EMnO, (Hantzsch, A 216, 67) Small prisms 
(from water) , v e sol water, m sol alcohol, si 
sol ether Gives (7) picolme on distillation with 
lime Its neutral salts crystallise with difficulty 
Neutral solutions give pps with salts of Pb and 
Ag, mercurous salts, and Ba(OAc)2, but no pps 
with dilute BaClg or with salts of Mg,Zn, Mn, Ni,Co, 
and Cu, and mercuno salts — KsH^A^^daq large 
tnmetrio tables, v sol hot water, with acid re- 
action — KH,A^^2aq — CajA^^daq , ppd by add- 
mg NH, and CaClj — Mg^A^^baq 

Pi-methyl-pyndine carboxylic acid 

OANO,t« N< ™° ittjwftne 

carboxylic acid Obtained by saponifying with 
alcohoho potash its ether, which is formed by 
addmg acetic aldehyde (50 pts ) to a mixture 
of aceto acetic ether (130 pts ) and aldehyde- 
ammonia (61 pts ) , the reaction, which sets in 
at once, bemg completed by heating to 100° 

E ichael, B 18, 2020) Transparent prisms 
mtaming 2 aq) , v sol water and alcohol 
ves (a7)-lutidiiie on distillation with Ivme On 
oxidation with KMnO^ it yields pyndme dicarb- 
oxylio (oarbooinohomeronio) acid 

Salts HA'HCl [166°] Large pnsms or 
thick tables — (HA')APtCl4 2aq [216°]. 
Eeddwh-yellow pnsms 

I $ther KtA' (246° uncor ) Yellowish 


oil, not volatile with steam — (£tA) 2 H 4 PtCL, 
[191°] Thm yellow pomted pnsms , t. b1 soL 
water and strong alcohol 

Bl-metllyl-py^ddine oarbdxylic acid 

Di- methyl -ficolxnic 

acid [163°] Formed by oxidising s-tn-methyl- 
pyndme with KMn04 (Altar, A 237, 188) 
Small crystals , v e sol water and alcohol, 
m sol ether Yields (a7) di methyl pyndme 
on distillation with lime Its metallic salts are 

V sol water — B'HOl aq mmute white needles, 

V e sol water — B'aHjPtCl, 4EtOH [221®] 
Pnsms 

Di-methyl pyridine carboxylic acid 

^‘^CMe C(CO^)^^^ ‘ methyl - nicotinir 

acid [160°] Prepared by distilling the mono 
ethyhc ether of di methyl pyridme dicarboxyho 

Needles (containing jaq) , v e sol water 
Oxidised by KMn04 to the corresponding pyr 
idme tncarboxyhc acid — AgA' - HA HCl small 
pnsms —(HA')2H^tCla2aq orange needles 
Bi-methyl-pyridine carboxylic acid 

N<So;5)CMe>CH [15P] Formed by 
oxidising the parvoline obtained from propionic 
aldehyde and NHj (Durkopf a GSttsch, B 23, 
687 , 1110) -(HAOaHaPtCljEtOH V sol water, 
si sol alcohol Decomposes at 260° 
Di-methyl-pyridme carboxylic acid 
CgH-MejN CO^ Formed by saponifying, by 
alcofiohc potash, its ethyl ether, which is pio 
duced from acetoacetio ether (30 g ) by heating 
with formic aldehyde (5 g ) and ZnCli (30 g ) for 
12 hours at 100° (Canzoneria Spica, Q 14,449) 
Silky needles , v e sol water - HA'HCl aq 
[220°] Transparent rhombohedra (from 
water) — (HA')2H2PtCl„ red crystals 
Ethyl ether EtA' (260") Oil 
Di-methyl-pyridme dicarboxyho acid 



methyUdi nicohmc acid [268°] Obtained by 
heating {ay) di methyl pyndme tricarboxylic 
acid at 176° (Weber, A 241, 20) Formed also 
by oxidation of the corresponding tetia methjl 
pyndme (Durkopf a Gottsch, B 23, 1112) 
Needles (containing 2 aq (W ) or anhydrous (D 
a G ) Its solution is not coloured by FeS04 — 
PbA" gelatinous pp , becoming crystalline on 
boiling — H2A"HC1 aq slender needles, decom 
posed by w ater — (H2A")2H2PtCl4 orange tables, 
melting above 300° 

Di methyl pyridine dicarboxylic acid 

Formed by oxidising s tn methyl pyndme carb- 
oxylic acid m neutral solution with KMn04 
(Michael, A 225, 137). Pnsms (from water).-* 
CaA" — MgA^' 8aq —(H2A"HCl),PtCl. 6aq 
Di-methyl -pyridine dicarboxylio acid 

acid Formed by sapomfying with alcohohe 
potash its ether, which is pr^uced by passing 
nitrous aoid gas into di methyl isopropyl dioarb- 
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oiylie ether m alcohol ^ngelmann, A 281, 60) 
Its ether is also one of tne products of the action 
of aoetoaoetic ether on hexamethylene tetramine 
at 170® (Griess, B 21, 2740) The same ether 
appears to be formed by oxidising with nitrous 
acid gas the product obtained by the action of 
phenyl acetic aldehyde on aceto acetic ether and 
ammonia (Jeaurenaud, B 21, 1784) Slender 
needles (containing ^aq) Melts at a very high 
temperature V si sol cold water, alcohol, and 
ether KMnO^ oxidises it to pyridme tetra- 
carboxyho acid On distillation it yields CO, 
and di*methyl pyridine carboxylic acid Distih 
lation over CaO yields (aa) di methyl pyndine 

Salts —BaA" 2 aq — Pb A" 2aq amorphous 
pp changing to stout pnsms — H2A"HC12aq 
prisms 

Mono ethyl ether EtHA" [181®] Ob 
tamed by decomposing the di ethyl ether (1 mol ) 
with alcoholic KOH (1 mol ) (Weiss, B 19, 
1308) Needles (from water) Its neutral solu 
tion 18 ppd by salts of Ag, Hg, and Cu — 
EtHA^'HOl 2aq [90®] Needles (from water) 

Diethyl ether [72®] (302®) Long 

white needles — Et2A''HAuCl4 v e sol alcohol 

Di methyl pyndine dioarboxyllo ether di 
hydnde 0,H,NMej(CO,Et), [170®] Formed 
by heating acctoacetic ether (20 g ) with ZnCl, 
(20 g) and hexamethylene tetramine (4g) at 
100° (Griess a Harrow, B 21, 2740) Four 
Bided plates or needles, almost insol water, si 
sol cold alcohol and ether, v sol chloroform 
By treatment with nitrous acid, or even by 
solution in hot dilute HCl, it is oxidised to 
C,HNMe,(COsEt). 

Di methyl pyndine tncarboxylie acid 
C„H,NO.,* CpHj^CMe 

hdine tncaihoxylic acta Dxmcthylcarhodini 
cotinic acid [212®] Formed by oxidation of 
potassium tn methyl pyndine dicarboxylate with 
KMnO, in a solution kept neutral b> CO, 
(Hantzsch, A 215, 52, Weber, A 241,20) 
Crystallises from water in hard crusts composed 
of rhombohedia (containing 2aq) Split up by 
heat into CO^ and (ay) -di -methyl pyndine di 
carboxylic acid Yields (ay) di methyl pj ndine 
on distillation with lime Its neutral solutions 
give no pps with salts of Cu, Ag, or Pb, nor 
with Fed,, but with Hg(NO,), a pp soluble in 
hot water 

Salts — KH,A'"2aq — Ba,A",8(?)aq 
minute needles — Mg^A" , lOaq — Ca,A'", 8aq — 
Ag.A'" 

Di methyl P3rridine tncarboxylie acid 
N<CMeC(cffl>OCO,H 8 178 at 8* 

Formed by oxidising potassium styryl di methyl* 
pyridme dicarbox}late with cold aqueous KMnO, 
(Epstein, A 231, 11) Crystallises from water 
in prisms (contaimng aq) , almost insol water, 
alcohol, ether, benzene, and chloroform Turns 
brown at about 220® but decomposes without 
melting Gives (aa)-di methyl pyridine on dis- 
tillation with hme A solution of its ammonium 
salt gives pps with CaCl,, CdSO,, Hg,(NO,)„ 
AgNO,, SnCl^ Pb(OAo)„ and Bi(NO,)„ but not 
with BaOl„ MgSO,, MnSO,, and alum, nor, m 
the cold, with ZnBO^ or OuSO, FeCl, gives a 
reddish colour 

Salts.— H^A'^'HOl needles, decomposed by 


water and hj alcohol — Pb,A^'.6aq. — 
Cu(NH 4) A"' 4aq Ag,A'" 8aq 

Tri-methyl pyndine oarboxylio aeid 

carboxylic acid [165®] Obtamed by saponi 
fymg with alcoholic potash its ethyl ether, which 
is obtained by passing nitrous acid into its di- 
hydride [Hantzsch, A 215, 42) and by heatmg 
the mono-ethyl ether of tn methyl pyndme di- 
carboxylic acid (Michael, A 225, 131) Crystal- 
lises from water in short needles or cubes (con- 
taining 2aq) Melts at 110® when hydrated, or 
166® when anhydrous On oxidation with 
KMnO, it yields di methyl pyridme dicarboxylic 
acid, methyl pyridme tricarboxyhc acid, and 
pyridme tetracarboxyhc acid 

Salts — KA' needles (from alcohol) — 
CaA', aq — HA'HCl needles or pnsms. — 
(HA'),H,PtCl,aq 

Ethyl ether EtA' (256®) S G 1 0815 
Liquid, V sol ether, alcohol, benzene, and 
chloroform, insol water, sol dilute acids — 
(EtA'),H^tCl, [193®] Prisms (from alcohol) 
— ^EtA'Mel [128°] Needles, v sol water and 
alcohol, insol ether With Ag,0 it yields crys 
tallme C,oH„NOj 3aq, whence C,4H„NOj,HCl aq 
(Hantzsch, B 19, 36) 

Tn methyl pyndine dihydnde oarboxylio 
ether CsH,NMej CO^Et P’ormed by warmmg 
CsH^Me3(CO^t)2 with HClAq (of 25 pc) at 
100® (Hantzsch, A 216, 40) Feebly basic ofl. — 
(HA )2H2ptCl, minute ne^es 

Tn methyl pyndine dioarboxyhe acid 

N<cMecicOH)>CM.. 

Formed by saponifying with alcohoUo potash its 
ether, which is obtamed by the action of mtrous 
acid gas and alcohol upon its dihydnde, which 
IS Itself produced by the action of aldehyde- 
ammonia on aceto acetic ether (Hantzsch, A* 
215, 26) Fluffy mass of needles (from hot 
water), melting above 300®, v si sol cold, v 
sol hot, water, v si sol alcohol and ether 
Oxidised by KMnO* to di methyl pyndme tn 
carboxyho acid, methyl pyridme tetra carboxyho 
acid, and pyridme pentacarboxyho acid De- 
composed by heat mto CO, and tn methyl 
pyndine carboxyho acid Bromine aotmg on an 
aqueous solution of the K salt yields di bromo- 
e tn methyl pyridme The salts which it forms 
with alkalis and alkaline earths are very solu 
ble, crystallise badly, have an alkaline reaction, 
and split up on heatmg mto s tn-methyl-pyr 
idine and carbonates FeCl, gives an mt^se 
red colour to a solution of the K salt— K^A" — 
CaA'^aq needles — BaA"3aq — MgA"2aq — 
(CuA'0,OuO llaq — Ag^" — H*A'lI012aq — 
H,A'' APt04 

Dimethyl ether MeA" [82®] (286®). 

Formed by oxidation of its hydnde by mtrous 
acid (Hantzsch, B 16, 1947) White needles, 
V sol water — Me.A"HCl 2aq long ghstenmg 
pnsms meltmg, when anhydrous, at 142® — 
(Me,A*),H,PtCl4 [200®] Orange spangles.— 
MOyA'^l^uCl, [106®] Slender light yellow 
needles.— Me^A^HNO, [140®] Pnsms 

Mono ethyl ether EtHA^'2aq Formed 
from ^e neutral ether by boilmg with the oal- 
oulated quantity of potaw dissolved in aleohot 
Neeles m radial groups (from alcohol), v. soL 



874 


METHYL-PYRIDINE CARBOXYLIC ACID 


water, ▼. si sol ether Melts, when anhydrous, 
at 167° — HEtA"HCl [178°] Cubes — 
(EtHA'')^xPtOl0 2aq prisms (from cold water) 
Melts, when anhydrous, at 219° — BaEt^",3aq 
— BaEtjA"- aq — CaEt^A", 8aq needles — 
OuEtjA^'a — CdEtA"2 4aq — ZnEtaA^Saq — 
AgHEtaA"a aq monoclinio prisma 

D% -ethyl ether Et^A" (308°-310°) 
S G ^ 1 087 Formed from its dihydride 
(v xnfra) by treatment with HNO, or, better, by 
alcohol and nitious acid gas (Hantzsoh, A 
216, 21) Bright yellow viscid oil with faint 
odour and burning taste Not volatile with 
steam It has no action on litmus It does not 
ppt metallic salts W ith HgClj it gives, only 
after a time, silky needles of a double compound 
It dissolves m dilute acids — EtA"HCl very 
hygroscopic — (Et A")2H2PtCla rose-coloured 
tables [184°] -Et2A"HN03 needles [92^] 
EtaA"HI [170°-173°] Dark plates, which 
dissolve with rotation in cold water — Et^A'^HIj 
violet pyramids 

Methylo xodide of the diethyl ether 
EtjA^Mel [140°] Formed by heating the 
ether with Mel and MeOH at 120° Crystalline 
mass, more soluble in water or alcohol than 
EtsA^HI It is ppd unaltered from its aqueous 
solution by NaOH Its aqueous solution is acid 
to htmus It IS not affected by fuming HCl at 
160° or by alcoholic NH, at 150° Concentrated 
aqueous EOH forms methyl di oar bo - 
oollidylium dehydride Ci,H„N04 This 
substance crystallises in needles, [92°], v e sol 
alcohol, y si sol cold water, and distils with- 
out decomposition at a temperature far above 
360° It has neither acid nor basic properties 
When heated with H^SO^ at 160°~180° it yields 
CO^ HOAc, and methyl pseudo lutidostyril 
CgHijNO When * methyl dicarbo collidylium 
dehydnde ’ is heated in a current of HCl it loses 
CO2 and forms methyl-oarbo collidylium 
dehydnde CjoHuNOj. This is also an indif 
ferent body , it crystallises in needles [103°], v 
sol water, and boils above 340° On heating 
with H2SO4 it evolves acetic acid and gives 
methyl pseudo lutidostyril (Hantzsoh, B 17, 
1022) 

Methylo-ohloride of the diethyl ether 
EtA^MeCl Formed by treating Et^A^'Mel with 
AgOl (Hantzsoh, B 17, 1019) Crystals Yields 
(Bt2A")2Me,PtCl, which crystallises m thick 
yellow prisms 

Tri methyl-pyridine dihydnde dicarboxylio 
aoid O..H..NO..e NH<CMe C|CO,HK 

Methyl ether Me^A" [156°] Formed 
by the action of methyl acetoacetate on aide 
hyde ammonia (Hantzsch, B 16, 1946) When 
heated with HCl it exchanges COaMe for H and 
yields the methyl ether of the monocarboxylic 
acid On oxidation with mtrous acid it gives 
OjMe,(C02Me)2N 

DLethyl ether Et^A" [131°] Formed 
by heatmg aceto acetic ether (52 g ) with aide 
hyde ammonia (13 6 g ) (Hantzsoh, A 21^, 8) 

Proi^tiee — Compact colourless tables with 
many facets (from alcohol), with bnght-blue 
fluorescence V si sol boihng water, si sol 
cold alcohol, ether and OS2, m sol benzene, 
V sol boiling alcohol, y e sol chloroform. 
Boils above 316° with decomposition 


Reactions —1 Boilmg cone EOHAq has no 
action 2 Alcoholic NH, at 150° has no action 
8 Alcohoho potash slowly decomposes it, form 
mg NH, and E^CO,. — 4 Boiling dilute acids do 
not dissolve it , it forms no platinoohlonde — 
6 Cone H2SO4 dissolves it, but on pouring into 
water it is reppd unchanged — 6 Warm cono 
HCl completely destroys it, forming CO,, EtCl, 
NH,, aldehyde, and acetone — 7 HCl passed 
into an ethereal solution removes the H, 
(Hantzsch, A 216, 87), and forms other pro 
ducts — 8 Aqueous HCl (25 pc) at 100° 
forms hydro tri methyl pyridine mono carb 
oxylic ether ~9 Dilute HCl at 130° forms eth} 1 
chloride, CO,, and tri methyl pyridine dihydnde 
Another product is an oil composed of a ketone 
0«H„0 {208°-209°), V D 4 20, which combmes 
with NaHSO,, and with bromine, and with 
hydroxylamine yields crystals [7b°] — 10 Ni 
irons acid removes H,, leaving tri methyl pyr 
idine dicarboxylic ether — 11 Bromine dissolved 
m CS, forms a dibromide of di bromo tn 
methyl pyridine dihydnde carboxylic ether 
NC,HjBr,(CO,Et),H^Brj [88°] This is extremely 
soluble in boiling alcohol, and crystallises as 
yellow twin crystals Fuming HNO, converts 
it into the di bromide of di bromo tn methyl 
pyridine di carboxylic ether [102°] — 12 Chloride 
forms the di chloride of penta chloro tn methyl 
pyridine dicarboxylio ether, crystallising as 
woolly needles [150°] 

Tetra methyl pyridine dihydnde carboxylic 
ether C„H23N04 1 e 

N“<CMeqC0^1|>OHMe [86»] Formed 

by the action of paraldehyde and HjSO, on 
methyl amido oxy butyric ether (Kuckeit, B 18, 
620) , and, in small quantity, by the action of 
methylamine on a mixture of acetoacrtio ether 
and aldehyde (Hantzsch, B 18, 2580) Crys 
tals, with blue fluorescence 

METHYL-PYBIDINE-HYDBIDESv Mkthyl 

PYBIDINE 

DI- METHYL -DIPYEIDYL O.^HijN, %e 

NO,H,Me 0,H,MeN Dijncolyl [84°] (29o°- 

298°) Obtamed by treating (a) picolme with 
sodium at 80°-90°, exposing the product to air, 
and fractionally distilling (Ahrens, B 21, 2930 , 
Heuser, J [2] 42, 430) Very deliquescent 
yellowish needles With water it forms a com 
pound (containing 4aq) melting at 38° When 
oxidised by potassium permanganate it yields 
NOAMe 0,H,N CO,H [193°], which on heating 
by itself or with HOAc yields methyl dipyndyl 
[94°] — B^H^Cl, Hygroscopic plates (from al 
cohol) Picrate B"2C„H,(N02),OH [240°] — 
B^H^Ol^CHgCl, [220°] — B'^H^PtCl, small 
plates , V si sol water, v sol HOlAq Dis- 
colours at 235°, but only partially decomposed 
at 276° — B"2HAuCl4 nodules (from cono 
HClAq) decomposes at 200° (A ) , [210°] (H ) — 
The tin double salt melts at 180° 

Di methyl-dipyndyl dodeoahydnde 0,2H,4N, 
t e MeNOjH, 0^,NMe Di-methyl dipipendyU 
(230°-236°) Formed, together with tn methyl 
mpyridyl dodecahydnde, by treating the product 
of the action of Mel upon dipyndyl dodeca 
hydnde (dipipendyl) with Ag^O (Liebrecht, B. 
19, 2595) Liquid, miscible with water, but sepa- 
ratmg on addition of NaOH -'B^HjOyHgOl,),: 
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doooulent pp , sol hot water —B'HjPtClg small 
dark red crystals 

Tri-methyl dipyrldyl dodecahydride 

NMeOjHaOjHgMeNMe (205^-212°) 
Formed as above Yellowish oil , msol water — 
B HyPtCla yellowish red crystals , v e sol 
water 

TRI METHYL.PYEIDYLENE DIHYDEIDE 


I water, t sol chloroform Its molecular weight 
I was determined by Eaoult’s method Boiling 
alcoholic KOH gives 
I NOaH^e, CO NOaHMe.CO^K 

METHYL - PYEOGALLOL C,H,0, ie 
I OaHj{CHj)(OH), [129^] Prepared by heating 
I the dimethyl ether with HCl to 160® Subhmes 
, in small needles SI sol benzene 


DI-METHYL DIKETONE C,jHpNO, te 

N<CHMe?(COOT:)>‘^'f« (250» 

tn vacuo) loimed by heating methylene di- 
methyl diketone (2 mols ) with aldehyde- 
ammonia (1 mol ) on the water bath (Combes, 
Bl [2] 61, 16) Hexagonal prisms (from alcohol), 
msol water 

METHYL PYEIDYL ACETYLENE TETEA- 
HYDEIDE C,H NMe C CH Formed by boiling 
the hydrobromide of anhjdro ecgonmedibromide 
with aqueous K^CO, (Eichengrun a Einhorn, jB 
23, 2370) Oil — B'H \uCl , [179=^] 

DI METHYL DI PYEIDYL PROPANE DO 
DECAHYDRIDE Cj.H^^N^ le 
(C H^NMe CH ),CH 2 Mcthylo xodtdeW'Me I 
Obtained by heating (C H,^N CH 2 )^CH^with Mel 
(Ladenburg,/? 21,^102) White non hygroscopic 
crystals , v sol hotwater Ihe aurochlonde 
B"(H\uCl,) [171®] obtained from the methylo 
iodide, crystallises fiom water in luedlcs 

{Pij 15) DI METHYL PYEIDYL 3). 
QUINOLINE C,JI,,\ le 
XH CH 

CjNH^Me^ 0,H,<; I LutuJyl quinoliVi 
CH 

[100®] Colourless glistening cry stals Formed 
by heating m amido phenyl di im thy 1 pyTidine 
C,\H(CH 3 ) C,H,\H with ghcerine, mtro- 
ben/cne,and H SO^ Thecliloride and nitrate 
form white ncidle**, the platino chloride 
small orange ikkUis, the auro chloride 
long goldtn yellow needles ''216®] (Lepetit, B 20, 
23M0, G 17,473) 

METHYL - PYROCATECHIN C H,Oj t e 
CflHjMe(OH) [13 1 Formed by heiting 
cieosol C«H,Me{OMt){OH) [13 1] with UlVq 
(II Mullei, C N 10, 2n9) Foimed also by the 
dry distillation of di ox> toluic ( (a) homo 
protoeatcchuic) acid (Ticmann a Nngai, B 10, 
210) and from CjH 3 Me(NO )(OH) [1 1 4] by dis 
placement of hO by OH (Nevilo a Winther, B 
16, 2983) Liquid, which may be distilled , v e 
sol water, alcohol, and ether Reduces I ehling’s 


, Dimethyl ether C,H,(CH,)(OH)(OMe). 

I [36®] (266°) Crystalline Occurs together with 
the dimethyl ether of pyrogallol in beech wood 
tai;,oil, from which it can be isolated by means 
of its benzoyl compound [118°] (Hofmann, 
B 12, 1371) With bromine it yields 

C,Br,(CH,)(OH)(OMe)j [126®] If a mixture of 
the sodium salts of the dimethyl ethers of pyro 
gallol and mpthyl pyrogallol is oxidised by heat 
111 ^ in the air or with C^Cla eupittonic acid (pit* 
takal) IS formed 

{ METHYL-PYEOMUCIC ACID 0«H.O, le 

I C^HjMeO CO H [lOS*^] Formed by the oxida 
tion of methyl furfuraldehyde (Hill, B 22, 608) 
and by the action of cone KOlIAq upon that 
aldehyde (Elder a Tollens, A 2o8,125) Needles, 
more soluble than pyromucic acid in water, benz- 
ene, and chloroform With isat n and H^SO* 
it giNta a deep green colour on warming FeCl, 
gives a blown pp 

I Reaction — Bromine (2 mols ) added to its 

aqueous solution gives off CO and forms an acid 
CjHgOj (?acetvlaciyhc), which crystallises m 
bioad flat needles [123®], b 6 7 (in the cold). 
This acid is v sol alcohol, ether, and hot water, 
it forms an addition product [108®] with bromine, 
a Silver salt AgC II O,, crystallising m slender 
needles, and a phenyl hydrazide [167®] ap- 
pauntlv identical with that of acetyl aciylic 
acid (Hill a Hendnxbon, B 23, 4o2, cf Bender, 
i B 21, 2194 , Decker, B 21, 2937) 

, bait — AgCjHjO, slender needles (fiom 

hot water), si sol hot water 
, DI-METHYL-PYRONE v Anhydride of Di 

METIIVLFNE DI DIKl TONL 

Di-methyl-pyrone carboxylic acid i; Dl- 

HXDIIACFTIC ACID 

i Di-methyl-pyrone dicarboxyho acid t? An 
hydrulc of Di methylene di methyl triketone 
F METHYL PYRROLE 0,H,N 

Methyl pyrrolme (113®) 

(B ) , (111® 1 V ) (0 a D ) S O 12 9203 (B ) 
Formed by the dry distillation of methylamine 


solution and ammoniacal AgNOj in the cold ' 
FeCl, gives a green colouration, turned reddish- 
violet by ammonia 

Mono methyl ether CjH,Me(On)(OMe) 
[1 3 4] Isocrtosol (o 185®) Piepared from 
0,H,Me(NH2)(OMe) [1 3 4j by the diazo reaction 
(Limpach, B 22, 360) iellow liquid, v sol 
alcohol and ether, si sol water Volatile with 
steam 

Afono methyl ether 08 H 3 Me(OMe)(OH) 
[1 3 4] ti CttEOSOL 

Isomerides v Methyl ethers of Ptbocatechiv 

TETRA-METHYL PYROCOLL 

(272 6®] Formed, 

together with (^a3').di methyl pyrrole, by heating 
(a$') di-methyl pyrrole (a'/3) dioarboxyho anhy- 
vide at 850® (Magnanmi, B 21, 2877 , 22, 2502) 
Trimetrio yellow needles (by sublimation) , msol 


mucate (C A Bell, B 10, 1866) Formed also 
by treating potassium pyrrole with Mel 
(Ciamician a Dennstedt, B 17, 2961) Liquid 
Resolved by heating with KOH into pyrrole and 
MeOH When v methyl pyrrole (3 g ) is heated 
with MeOH (6 g ). Mel (7 g ), and K,CO, (3 g ) 
for 10 hours at 140® there is formed a tri methyl 
pyrrol (150®-166®) and penta methyl pyridine 
dihydnde CjHjMe^NMe (Ciamician a Anderlini, 
B 2‘2, 666) Methyl pyrrole acts on alloxan in 
warm aqueous solution forming C,H,Nj 04 %e 
NHj CO NH CO CO CO O^NMe, which crystal 
lises in white plates , sol hot water, si sol alco- 
hol and cold water (Ciamician a Silber, B 19, 
1710) 

¥ - Methyl - pyrrrole dihydride C^H^NMe. 
MethyUpyrrohne (80®) Formed by reduction 
of K-methyl pyrrole with zinc dust and HOAo 
(Ciamician a Magnaghi, B 18, 725) Colour- 
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lees, strongly allraline liquid, miscible with water 
Tertiary base Its hydrochloride forms colour- 
less crystals, — B'jH^PtCL trimetrio crystals, v 
e. sol water (Le Valle, O 16, 490) 

Methylo-todtdeO^n^^UeJL [286°] Ob- 
tamed by the action of Mel on the above or on 
pyrrole dihydnde (Ciamician, B 16, 1641 , G 
16, 492) Pearly plates Yields the platino- 
shlonde (OiHaNMegC^gPtCla a:aq 

Methyl-pyrrole tetrahydride OjHiiN t e. 

Methyl pyrrolidine (82°) 

Formed by heating the dihydride with fuming 
HIAq and amorphous phosphorus at 250° (Cia 
mician a Magnaghi, O 16, 493) Liquid, mis 
oible with water 

Methylo todxde OHcNMe^I Formed by 
the action of Mel on methyl pyrrole tetrahydride 
or on pyrrole tetrahydride Deliquescent 
needles, y. e sol alcohol, msol ether and 
NaOHAq Agj,0 yields C^HgNMeaOH, which is 
decomposed by distillation into MeOH and 
O^HgNMe Distillation of the iodide with solid 
KOH yields 0,H,MeNMe [89°-92°J 

(a)-Methyl pyrrole 04 H,N %e C.HjMeNH 
(o) Homopyrrole (148°) Occurs, together with 
the (j8) isomeride, in bone oil The fraction 
140°-160° IS boiled with EOH, and the potassium 
derivatives that separate are washed with ether, 
decomposed by water, and fractionally distilled 
(Ciamician, Dennstedt, a Zimmermann, B 19, 
178,2200, 22, 1918 , Weidela Ciamician, B 13, 
77) The isomendes may also be separated by 
conversion into their carboxylic acids, separation 
of these by means of their lead salts, and dry 
distillation of their calcium salts (Ciamician, B 
14, 1063) 

Properties — Liquid, smelling like chloroform 
Turns brown m air Kesinified by HCI, but 
more slowly than pyrrole , gives a white pp with 
Hgdj Forms apotassium compound C 4 H 3 MeNK, 
which combines with CO, at 200°, forming 
(a) methyl pyrrole carboxylic acid The potas 
smm compound reacts with chloroform, yielding 
chloro methyl pyridine Potash fusion yields 
pyrrole (o) carboxylic acid Oxidising agents 
form HOAc, ammonia, and GOj. HCI passed 
into its ethereal solution ppts di methyl di- 
pyrrole hydrochloride (C 5 H,N)jH 01 , whence cold 
dilute HjS 04 forms di methyl indole (c 276°), 
of which the picrate melts at 166° (Dennstedt, 
B 21, 3439) On heating with phthalio anhy- 
dnde and HOAc at 240° there is formed a yellow 
compound CigH^NO, [167°], which appears to be 
the anhydride of an acid, which may be obtained 
from it by boiling with dilute KOH Aq, acidifying, 
and extracting with ether This acid forms co- 
lourless crystals, and melts at 170°>172° (Cia- 
mician a Zimmermann, B 19, 2203) 

(j 8 ) Methyl-pyrrole C^HjMeNH (143°) Oc- 
curs in bone oil (v supra) Liquid Resembles 
the (a) isomeride m its reactions Potash fusion 
yields pyrrole {&) carboxylic acid COj acting on 
its potassium compound forms (/8) methyl pyrrole 
carboxylic acid HOI passed into its e^ereal 
solution forms the^drochloride of (/3).dimethyl- 
dipyrrole (OftH,N) 2 HCl , and when dilute HjSO^ 
18 allowed to act for 24 hours on this hydrochloride 
there is formed a di-methyl indole of which the 
picrate melts at 149° (Dennstedt, B 21, 3439) 
On heating ($) methyl pyrrole (6 g ) dissolved m 


HOAc (3 vols ) with phthalic anhydride (10 g ) 
for 6 hours at 200° there is formed a compound 
CijHgNOa [216°], which may be purified by crys- 
tallisation from alcohol and sublimation, and 
obtained as lemon yellow needles, msol water 
(Ciamician a Dennstedt, B 17, 2957 , 19, 2201) 
Dilute KOH converts the compound CjaHaNOj 
into an acid C, 3 H,,NO„ which forms colourless 
crystals (from ether), and melts at 159° 

Acetyl derivative of methyl pyrrole 
C^HjMeNAc (197°) Formed, together with 
methyl pyrryl methyl ketone, by boiling methyl- 
pyrrole with NaOAc and ACjO (Ciamician a Sil- 
ber, B 19, 1409) Liquid Volatile with steam, 
almost msol water Easily saponified by alkalis 
Methyl-pyrrole-tetra-hydnde OjHjjN i e 
CH^^CHMov 

1 \nH Methyl pyrrolidine (97° at 
CHyCH, / 

737 mm i V ) Formed by reduction of oxy 
methyl pyrrole di hydride (fiom y amido valeric 
acid) m boihngamyl alcohol with metallic sodium 
(Tafel, B 20, 250) Colourless mobile liquid 
Very volatile at the ordinary temperature Boiling 
Mel and MeOH form crystalline CsHjoMeNMel 
Salts (Tafcl a Neugebauer, B 22, 1805) — 
B'HCl [210°-220°] Colourless prisms — 
B'jH^PtClgaq golden needles (from hot water) 
— B'HjAuClj [140°-144°] Golden crjs^als, v 
sol water and alcohol — B'jHaCjO^ [165°-108°] 
Small needles 

Nitrosamine C 5 H,„(NO)N Yellow oil 
Methyl pyrrole tetrahydride 

8 0 2 8654 This 

base 18 formed by the dry distillation of the 
hydrochloride of methyl tetrimethylene-diamine 
NHjCHjCHjCHMeCH.NHj (Oldach, B 20, 
1657) Liquid, fuming m the air, and smelling 
like piperidine 

Salts — Hydrochloride very deliques 

cent — B'gH^PtCl^ [194°] Long prisms — 
B'HAuCl* [170°] INIinute tables, v sol water 
B',HI(Bil3)2 — B'C3H2(N0,),0H [106°] 

Nitrosamine C»H,„(NO)N (224°) 

Li-methyl-pyrroleOANie 

(166°) Occurs in bone oil (Weidela Ciamician, 
B 13,78) 

Formation — 1 By the action of alcoholic 
potash at 150°-160° on its dicarboxylio ether, 
which IB formed by reduction of a mixture of 
acetoacetic and isonitroso acetoacetio ethers with 
zinc dust and acetic acid (Knorr, B 17, 1638) — 

2 By heatmg its mono (or di ) carboxylic acid, 
obtained from di acetyl succinic ether (Knorr, B 
18, 1666) — 3 By heatmg acetonyl acetone 
CHs CO CHj CHj CO CH, with a slight excess of 
alcoholic NH, for an hour at 150° (Paal, B 18, 
2254) 

Properties — Colourless liquid with unpleasant 
odour, almost msol water, v e sol alcohol and 
ether Very volatile with steam Gives a white 
pp with HgCl, Slowly resmified by HCI Its 
vapour colours pine-wood moistened with HCI 
red Bromine-water gives a white pp FeCl, 
gives a brownish red colouration HjSO^ added 
to its acetic acid solution mixed with phenan 
thraqumone gives a deep brownish red colour 
H,S 04 and isatin give a green colour, changing 
on wanmng to brownish red Phenyl glyoxylio 
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acid and Bulphnno acid also give a brownish’Ted 
colour Hydroxylamine acting on its alcoholic 
solution forms the di>oxim of acetonyl acetone 
CH3 C(NOH) CHj OHj C(NOH) CH, [136 6°] 
(Ciamician a Zanetti, B 22, 3177) 

Acetyl derivative O^HjiMeNAo Liquid, 
not sohdified at — 20°, v si sol water Saponified 
by potash Does not reduce AgNO, in very dilute 
ammoniacal alcoholic solution 

Di-methyl-pyrrole tetrahydnde 0^11, jN le 

*V) *>? 

distilling the hydrochloride of hexylene diamine 
NHj CHMe CH CH^ CHMe NH, obtained by re 
ducing the phenyl hydra? ide of acetonyl acct 
one (Tafel, B 22, 18o4 , Tafel a Neugebauer, 
B 23, 1547) Colourless oil, smelling like pi 
peridine, miscible with water, alcohol, and ether 
Its hydrochloride crystallises m needles 
[188°-190°] — small needles (from 
alcohol) — B'^H^tClg golden prisms 

Nitrosaviine C^H^Me^N NO (136° at 60 
mm ) Yellow oil, lighter than water , si sol 
cold water, v sol ether and alcohol Cone HjSO^ 
dissolves it without becoming coloured, but on 
warming the liquid becomes yellow and gives olT 
gas The nitiosamine may be reduced to an oily 
hydrazine, which on oxidation with HgO yields 
the teti a/one C, H ,N, [41^] 

Di-methyl-pyrrole C JI9N t e 

(171° cor) Formed by 

distilling its carboxylic acid (Knorr, A 2SG, 326) 
Liquid, with blue fluorescence and characteristic 
sweet odour, si sol water, v sol alcohol, ether, 
and benzene Its aqueous solution becomes red 
on warming with FeClj 

Di-methyl-pyrrole tetrahydnde 
C,H,MeNMe (89°-92°) Formed by distil- 
hng the methylo iodide of methyl pjrrole tetia 
hydride with KOH (Ciamician a Maguaghi, G 
16, 485) Liquid, miscible with water Its 
hydrochloride is deliquescent 

Methylo iodide C^H^MeNMcjI Small 
needles (from alcohol) , v e sol water Ppd 
from its aqueous solution by addition of KOH 
On distillation with KOH it yields trimethyl 
amine and butmene C^H^ 

Tn-me thy 1-pyrrole OyHijN (180^-196°) 
Occurs in bone oil (fraction 180°-206°) , from 
which it IS isolated byconversion into the potas 
Slum compound (Ciamician a Dennstedt, B 14, 
1310) Colourless oil Sol acids, si sol water 
Turns brown in air Its vapour turns pine wood 
moistened by HCl red Deduces PtCl^ Gives 
a white pp with HgCl, Potassium acts on it 
very slowly with production of the solid com- 
pound 0,H,aNK Cone HClAq at 120° forms 
ammonia and a di methyl pyridine dihydnde 
0,H„N 

Tn-methyl-pyrrole C H„N (160°-165°) 
Prepared by heating methyl pyrrole (3 g ) dis 
solved m MeOH (6 g ) with Mel (7 g ) and KjCOg 
(dg) for 10 hours at 140° The product is 
acidified and distilled with steam (Ciamician a. 
Anderlini, B 22, 666) 

Trl-methyl-pyrrole %e 

.CMe CH 

NMe^ 1 (178° cor) Formed by heat- 

\CMe CH 

ing its dicarboxylio aoid at 260° (Knorr, A. 236, 


304) Liquid, volatile with steam ; r sol alco- 
hol and ether Boiling aqueous FeCl, gives an 
intense red colour 

Tn-methyl-pyrrole tetra-hydnde C,H,.N 
.CHMe C^ 

NMe\ I (116°) at 750 mm Formed 

\CHMe CH, 

by the action of Mel on 

(Tafel a Neugebauer, B 23, 1549) Liquid, si 
sol water — B'HCl glittering white prisms — 
B'aH^PtClg yellow oil, si sol alcohol 

Methylo-iodide B'Mel [256°] Colour- 
less prisms, v sol water, si sol warm alcohol 
A tn-me thy 1 pyrrole tetrahydnde 
.CH, CHMe 

NH^ I appears to be formed by dis 
\CMe, CH, 

tilling oxy tn methyl pyrrole dihydnde with 
zinc dust (Weil, A 232, 213) 

METHYL-PYKEOLE-DISAZO- COMPOUNDS 

V Dis AZO COMPOUNDS 

(a) METHYL-PYRKOLE CARBOXYLIC ACID 

C^HyNO^ic C^HjMeN CO,H (o) Homo pyi roline 
carboxylic acid Carbohomopyrrolic acid 
[169 6°J When crude potassium methyl pyriole 
is heated in a current of CO, at 190° there is formed 
a mixture of the potassium salts of (a) and {$)• 
methyl pyrrole carboxylic acids These acids 
may be separated by lead acetate, which ppts 
the (0) acid only (Ciamician, G 11, 230, B 14, 
1056) Colourless scales, sol water Yields 
(a) methyl pyrrole on distillation with lime 
{$) Methyl-pyrrole carboxylic acid C^H NO, 
t e CiHgMeN CO_H [142 4°] Obtained as above, 
forms a minutely crystalline mass Its Ca salt 
yields (0) methyl pyrrole on distillation with 
lime 

Methyl pyrrole carboxylic acid O6H7NO2 %e 
CjHaMeN CO H [135°] Formed by heating 
its methylamide with alcoholic potash at 120° 
(Chichester A Bell, B 10, 1861 , 11, 1810) 
Methylamide C.HjMeN CO NHMe [90°] 
Formed, together with methyl pyrrole, by heat- 
ing methyl amine mucate in a paraffin bath 
(Bell) Scales or prisms, sol water, volatile 
with steam 

Di methyl-pyrrole carboxylic acid O^H^NO, 

»*NH<c“®ollTcSe> Formed by 

; the prolonged action of boiling aqueous KOH on 
' tetra methyl pyrroyl pyrrole carboxylic acid or 
on tetramethylpyrocoll, which is itself obtained 
by heating di methyl pyrrole dicarboxylic acid 
(Magnanmi, B 22, 38 , Retid Accad Line [4] 
4, 476) Crystals, v si sol cold water, dissolves 
m warm water with partial decomposition into 
CO, and di methyl pyrrole Decomposes on 
fusion Boiling Ac,0 converts it into tetra- 
methyl pyrocoll and di methyl pyrryl methyl 
ketone A solution of its ammonium salt gives 
with lead acetate a white pp , sol excess, with 
cupric acetate a green crystalline pp , and with 
FeCl, a dark red pulverulent pp 

Di»methyl pyrrole carboxyl dertva* 
live 0,,H|,N,0, le 
OH CMe. .CMe-== CMe 

B ^OCON< I . TeWa- 

CMeNH/ \C(CO,H)CH 

, methyl pyrroyl-pyrrole carboxylic add. Formed 
' by boihng tetra methyl-pyro^oll with alcohobo 
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potash, diluting with water, and ppg with aoetio 
aoid (Magnamni, B 22, 85 , Bend Accad Line 
[4] 4,‘468) At 146° it gives off CO, and leaves 
a residue which may be crystallised from alcohol 
Boiling aqueous potash forms di methyl pyrrole 
carboxylic acid On warming solutions of the 
salts a pp of tetra methyl pyrocoU is formed 
The lead and silver salts are white pps , the 
ferric salt a red pp , and the ouprio salt a 
green pp — BaA'j Tables 

Methyl ether MeA' [163°] Formed 
from the silver salt and Mel Monoclinio tables , 
a 6 c « 701 1 443 , /3 = 80° 69' Insol water, si 
sol benzene, v sol OHCI3 Yields MeOH and 
tetramethylpyrocoll on fusion 

Di methyl pyTrolecarboxyllcacldO,HBNOJ^0 

[ISS”] Obtained from 

its ether, which is produced by heating the 
mono ethyl ether of di methyl pyrrole dicarb- 

oxyho aoid ^ 

236, 326) Crystalline flocculi Split up on 
melting into CO^ and di -methyl pyrrole Boiling 
ACgO forms di methyl pyrryl methyl ketone 
OH, CO C^H^NMe, [122°] 

Ethyl ether EtA' [76°] (201° cor) 

Crystalline mass, v sol alcohol and ether 

AntLcfeOAMe^NCONHPh [80°] Formed 
by heating the mono amlide of di methyl pyrrole 
dicarboxyhc acid 

Bi methyl-pyrrole carboxylic acid OjHflNO,^ e 
.CMe CH 

NH^ I Obtained by saponifying 

^CMeOCOjH 

with aqueous NaOH its ether, which is formed 
by heating the mono ethyl ether of di methyl- 

.CMe 0 CO^H 

pyrrole dicarboxyhc acid NH<; I 

^CMe C CO,Et 

(Knorr, B 18, 1664) Slender needlls Split 
up at 210-213° into CO^ and the corresponding 
di-methyl pyrrole 

Salts — PbA', microcrystalline pp — Ag A' 
white pp 

Ethyl ether EtA' [118°] (290° at 

731 mm ) Formed as above, and also by slowly 
adding cone NHjAq to a mixture of molecular 
proportions of chloro acetone and acetoacetio 
ether Flat prisms, volatile with steam Sol 
alcohol and ether, msol water 

Bi-methyl-pyrrole dicarboxyhc acid C,H,NO. 

» e CMe> 

Preparation — NaN O2 (2 pts ) in cone aqueous 
solution IS added to acetoacetio ether (7 pts) 
dissolved in HOAo Zinc dust (25 pts ) is added 
to the well cooled product On adding water the 
di ethyl ether is deposited in needles, and this is 
saponified by boiling NaOHAq (Knorr, A 236, 
817 , B 17, 1638) 

Properties —Crystalline flakes, v sol water 
and alcohol, less sol ether Rapidly turns red 
m air Decomposes completely at 260° into CO, 
and di-methyl pyrrole, without melting It 
reduces boihng ammomacal AgNO, It forms 
normal and acid salts which are mostly amor- 
phous. 

Mono-ethyl ether HEtA"l.s 

•«‘<C(0oS®XMe> 


boiling the di-ethyl ether with alcoholic potash* 
Needles (from alcohol), si sol cold alcohol, 
insol water Split up on fusion into CO, and 
di methyl pyrrole carboxylic ether Its lead and 
silver salts are white amorphous pps When 
heated with A02O in a sealed tube at 200° it 

It yields [I430]. and 

this ether gives on saponification a crystalline 
acid [150°-158"’], which on dry distillation is 
split up into CO, and di methyl pyrryl methyl 
ketone [123°] (Magnamni, B 21, 2865) 

Di-ethyl ether C^Hj^NO^ or Et,^" [135°] 
Formed as above White matted needles, msol 
watei, acids, and alkalis, sol alcohol and ether 
Split up by heat into CO and di methyl pyrrole 
Alcoholic potash forms a pp of 0,,H,<jKNO4 
Mono amlide 0,4 H,.NAte 

H*) 

its ethyl ether (t; infra) with alcoholic potash 
Slender needles which soften at 180° and de- 
compose at 198° into CO, and the anilide of di- 
methyl pyrrole carboxylic acid Boiling dilute 
H,S04 decomposes it in the same way 
Ethyl ether of the mono-anilide 
C,4H,3N203Et [216°] Foimed by the action of 

zinc dust on a mixtuie of equivalent quantities 
of acetoacetio amlide and mtioso acetoacetio 


ether dissolved in HOAc (Knorr, A 230, 327) 
Crystals, sol hot alcohol and HOAc Yields di 
methyl pyrrole on waiming with cone H^S04 
Ethyl ether of the isomeric mono 
amlide O^H^N O^Et i e 

NH<cfcONHrk)CMe> Formed by 

the action of zinc dust on a mixture of equivalent 
quantities of acetoaci tic ether and mtroso aci to 
acetic anilide dissolved in HOAc(Ivnon) Needles 
(from alcohol) Yields di methyl pyrrole on 
warming with H2SO, 

Di-anthde 

[255°] Formed by the action of zinc dust on a 
mixture of equivalent quantities of acetoacetic 
amlide and mtroso acetoacetic amlide (Knori) 
Needles (from alcohol) Yields di methyl pyrrole 
on warming with H0SO4 
Anhydride C^H^NO, %e 
j^<CMe C^O,H)^ Formed by boiling di 

1 / 

CO 

methyl pyrrole dicarboxyhc acid with Ao^O 
(Magnamni, B 21,2870) Powdei, almost com 
pletely msol water, alcohol, and ether Turns 
brown at 300° and at a higher temperatuie it 
splits up into di methyl pyrrole and tetia 
methyl pyrocoU — MgA, needles, m sol water 
— AgA' yellow amorphous sediment 
Ethyl ether of the anhydride 
OaH^EtNO, [270°] Formed by boiling di 
methyl pyrrole dicarboxyhc ether with AOgO 
White, sparingly soluble needles 

Di-methyl-pyrrole dicarboxyhc acid 


yCMe C CO2H 

NH^ I [260°] Formed by dis 

\CMe C CO2H 

solving di acetyl succinio ether in aqueous NH„ 
and saponifying the resulting ether with alco 
hoho potash (iSiorr, B 18, 802,1558) Needles 
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^from alcohol) Decomposes at its melting 
point into CO^ and (aa') di-methyl pyrrole — 
BaA'' small needles —Cu A" 3aq slender green 
needles — microcrystallme powder 
Mono ethyl ether HEiA'* [227°] Slender 
crystals Evolves CO, at its melting point, 
giving di methyl pyrrole carboxylic acid It has 
acid properties, and its Cu, Co, and Ni salts form 
white felted needles 

Di ethyl ether EUA'' [99°] Colourless 
crystals, sol alcohol, CHClg, and HOAc, si sol 
ether, nearly insol water Has weak basic and 
acid propel ties — (C,^H,7N04HCl)^tCl4 Orange 
red crystals —C,2H,8KN04 slender felted 
needles 

Tri-methyl-pyrrole dicarboxylic acid 

/CMe C CO,H 

CgHjjNO^ z e NMe<; | Obtained by 

^CMe C CO,H 

saponifying with alcoholic potash its di ethyl 
ether which is produced by boiling di aceto sue 
ciiiic ethei with methylamine in glacial acetic 
acid solution (Knorr, B 18, 303 , A 236, 304) 
Slender needles, insol \\ ater, si sol ether, sol 
alcohol Split up at 2b0° into CO^ and tri 
methyl pyrrole — KHA" — NH^HA" -Ba V — 
Co A" 

Ethyl ether Et A" [72°] 

Tri-methyl-pyrrole dicarboxylic acid 
/CMe C CH CO H 

C^,l^04 %e NH< I ‘ D». 

\CMe C CO,H 

methyl lyi role carboxy acetze acid [196°] 

I ormed by saponification by aqueous NaOH Vq 
from its ether which is obtained by boiling 
di acet} 1 glutario ether with a solution of 
^H3 in HOAc (Knorr, B 19, 48) Slender 
prisms Imparts a red colouration to acidihed 
pine wood 

Dx ethyl ether Ei A!' [110°] Glistening 
plates, V sol alcohol and ether, insol water 

Tri-methyl-pyrrole tricarboxylic acid 
.CxMe C CO,H 

OioH.jNO* t e CO H CH^ N< | Di- 

\CMe C COjH 

methyl pyrrole dzcaihoxy acetic acid Obtained 
by saponifying its ether which is produced b} 
boikng di acetyl succinic ether with glycocoll 
and HOAc (Knorr, A 236, 315) Crystalline pp , 
decomposed at 214° giving off CO^ - KjA"' — 
Ag HA'" crystalline pp 

D% ethyl ether Ei^SA!’* [169°] Formed 
as above Plates, insol water, v sol alcohol, 
ether, and alkalis — Pb(Et A'"), prisms 

METHYL-PYRROLIDINE v Methyl pyr- 
role TETRAHYDRIDE 

METHYL-PYRROLINE v Methyl pyrrole 
and its Dihydride 

TETRA - METHYL - PYRROYL - PYRROLE 
CARBOXYLIC ACID v Di methyl pyrrole 

OARBOXYLIO ACID 

DI-METHYL PYRRYL-BENZOIG ACID v 
Phenyl di-mbihyl-pyrrole oarboxyuo acid 
MSTHYL-PYRBYLENE-DIBENZOIC ACID 

V Dl PHENYL-METHYL PYRROLS OICARBOXYLIO ACID 

p METHYL-PYRRYLENE DI METHYL DI- 
KETONE O^HjNMejfCO Me)y V Methyl di acetyl- 
pyrrole [134°] Formed by heating p-methyl- 
pyrrole with acetic anhydride for 8 hrs at 250° 
Colourless needles V sol alcohol, ether ohloro 


KETONE CARBOXYLIC ACID 379 

form, benzene, and hot water (Ciamician a. 
Silber, B 20, 1368 , G 17, 134) 

METHYL PYRRYL-GLYOXYLIC ACID 

C.H,NO, [1420] 

Formed by boiling methyl pyrryl methyl ketone 
with dilute alkaline KMnO^ (De Varda, B 21, 
2871 , Bend Accad Line [4] 4, 755, 758) 
Light yellow needles (from benzene) Bromine 
added to its solution m glacial acetic acid forms 
C^HBr MeN CO CO^H crystalhsing m yellow 
prisms [lbO°], oxidised by fuming HNO, to the 
methyliimde of di bromo maleic acid— AgA' 
white pp 

METHYL PYRRYL KETONE v Pybryl 

METHYL KFTONE 

METHYL-PYRBYL METHYL KETONE 
C,H.NO 

(210°) Formed by the action of Ac 0 and 
is xOAc upon methyl pyriole fiom bone oil (Cia 
mician a Silber, B 19, 1408 , 20, 2604 , Q 16, 
352 , 17, 269) Small white needles (from water) , 
V sol alcohol, ethei, and benzene Not decom 
posed by boiling alkalis Yields a methyl pyrryl 
glyox}lic acid on oxidation Bromine in CSj 
gi\cs C H Br NO crystallising in needles [1G2°], 
which IS oxidised by HNOj to di bromo maleic 
imide at — 18° Ammomacal AgNO^ gives with 
the ketone a white pp of C^HMcAcNAg 

F METHYL - PYRRYL METHYL KETONE 
CH, CO CjHgNMe Pseudo acetyl methyl pyrrole 
(201°) Piepared by boiling v methyl pyrrole 
(10 g) with Ac 0 (70 g) and NaOAo (12 g) for 
12 hours (Weidel a Ciamician, B 13, 76 , Cia 
mician a Dennstedt, B 17, 2952 , De Varda, B 
21, 2872) Colourlcbs liquid, si sol water Not 
hydiolysedby boiling KOH\q Reduces warm 
ammomacal AgNOj, forming a silver mirror 
Di-methyl-pyrryl methyl ketone CgHjjNO i e 

Obtained by 

distillation of its carboxylic Tcid (Magnanmi, 
Bind Accad Line [4] 4, 832 , B 21, 2807) Mo 
noclimc ciy stals, a b 402 1 857 , 3 = 78° 16' 
At 100 it sublimes in need’es M sol hot 
water, V sol alcohol, benzene, and HOAc, si sol 
petroleum Not affected by boiling cone KOHAq 
Yields a phenyl hydrazide 

Di-methyl-pyrryl ir ethyl ketone 
/CMe C(CO CHg) 

NH< I [86^^] A product of the 

\CMc CH 

action of Ac 0 on the corresponding di methy 1 
pyrrole (Dennstedt a Zimniermann, B 19, 
2195) CrN stals Reduces AgNOj m very dilute 
alcoholic solution 

DI-METHYL-PYRRYL METHYL KETONE 
CARBOXYLIC ACID C,H,,N03 1 e 

^’H<g|S?)CH?)'c4e> [152=153^] Formed 

by saponifacation of its ethyl ether, which is pre 
pared by heating the mono ethyl ether of di 
methyl pyrrole dicarboxylic acid (1 pt ) with 
Ac^O (5 pts ) at 205° in sealed tubes (Magnanmi, 
Bend Accad Line [4] 4, 830, B 21, 2865) 
Needles (from HOAc), almost insol water and 
cold alcohol, v si sol ether, CHClg, and benzene 
Completely decomposed on fusion into COj and 
dl methyl pyrryl methyl ketone When heated 
with isatm and cone H4SO4 it gives a green 
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colour A solution of its ammonium salt gives 
pps with lead, copper, feme, cobalt, and mer- 
curic salts 

Ethyl ether Et A' [143^] Slender needles, 
▼, sol hot water, alcohol, and ether 

BI-METHYl-o-PYRRYL-PHENOI CijHjjNO 

M L2 1] OA(OH) N<°“« Oxy phmyl- 

&!> methyl ^pyrrole [96°] Formed by warming 
acetonyl acetone with o amido phenol in alco 
hoho solution (Paal, B 19, 558) White plates 
(from alcohol), turnmg red m air , si sol wpter, 
y sol alcohol and ether Dissolves in alkalis, 
and IS reppd as needles by COj — NaA' crys- 
talline— The pier ate crystallises in reddish 
brown plates 

(a) METHYL-PYRB.YL STYEYL KETONE 

C,NH3(CH3) CO CH CH 0«H3 [193°] Formed 

by boiling (a) methyl pyrryl methyl ketone and 
benzoic aldehyde with dilute caustic potash 
(Dennstedt a Lehne, B 22, 1918) Sulphur 
yellow needles (from alcohol) 

(j8) Methyl-pyrryl styryl ketone 
1 e 04NH3(CH3) CO CH CH C^H, [166°-157°3 
Formed from {$) methyl pyrryl methyl ketone, 
benzoic aldehyde, and dilute caustic potash (D a 
L ) Small light yellow plates, v sol alcohol 
(oj3') Dimethyl-pyrryl styryl ketone 

[188“] Formed 

from (a/3') -di- methyl -pyrryl methyl ketone, 
benzoic aldehyde, and KOHAq Yellow shining 
plates (from alcohol) (Dennstedt, B 22, 1921) 

(aj8) (?) Di-methyl-pyrryl styryl ketone 
C4NH2(CH3)2 CO CH CH C3H3 [166°] Formed 
like the preceding Small yellow plates or 
needles (from boiling alcohol) (Dennstedt, B 
22, 1926) 

METHYL-PYRUVIC ACID v Ethyl olt 
OXYLIG ACID Its nitrile is described as Propiohyl 

CYANIDE 

Tn - methyl - pyruvic acid CgHj^Oj t e , 
CMejCOCO^H [88°] (185°) Formed, to- 

gether with a little CMey CO^H, by oxidising 
pinacolin with warm alkaline KMn04 (Olucka 
mann, M 10, 770) Small colourless prisms 
(from ether), si sol cold water, v sol hot water, 
m sol ether Volatile with steam Gives a 
silver mirror with ammoniacal AgNO, May be 
reduced to CMej CH(OH) CO2H and oxidised to 
CMe, CO^H 

S a 1 1 s — N aA' — Ca A'^ 3aq — AgA' 
Phenyl-hy dr azide CjjHjeNaO^ [158°] 
Long needles 

METHYL-QUINALDINE v Di methyl quin 

OLINE 

METHYL-QUINALLINIUM HYDRATE v 

Methylo hydrate of {Py 3) Methyl-quinol 

INS 

METHYL . QUINAZOIINE DIHYDRIDE 
CJH„N, Formed by dis 

tilling the acetyl derivative of 0 amido benzyl 
amine (Gabriel a Jansen, R 23, 2812) Colourless 
tenacious liquid, sol water Its solution has 
a bitter taste and alkaline reaction — B'HCl 
pnsms,v sol water —B'gHjPtCl, —Chromate 
reddish-yellow needles —P ic rate [200°] Long 
needles 

DI METHYI-QUINOOEir t; Di methyl di 
KETONE, Reaction 6 


METHYL-QUININE v Quinine 
M£THYL.(i)5et4do)-(lUINISATIN CioH,NO^ 

< CO CO 

1 (?) [0 120°-122°]. Formed 

NMe CO 

by oxidation of (Py I 2) di oxy (Py 4) methyl- 
(Py 3) pseudo oxy -quinoline 
.C(OH) C(OH) 

CgH^^ I with FejCl, V. sol ordi- 

\NMe 00 

nary solvents Dissolves in alkalis with a yellow 
colour (Fnedlander a Muller, B 20, 2016) 

METHYL-QUINIZARIN v Di oxy methyl- 

ANTHBAQUINONE 

METHYL QUINOLINIC ACID t; Methyl- 

PYRIDINE DICARBOXYLIC ACID 

(P2/ 1) METHYL-QUINOLINE 0,AN te 

C3H4^^^ OH^ Cincholepidine 

Mol w 143 (266°iV) (K), (263°iV) (D) 

SG 2 10995, ^2 10862 (K ) 

Formation — 1 Obtained, together with 
quinoline, by distilling cinchomne with aqueous 
KOH (Greville Williams, Pr E [3] 21, 377) — 
2 By distilling the hydrochloride of quinoline 
tetrahydride (Py 1) carboxylic acid (tetrahydro- 
cinchonic acid) with zinc dust (Weidel, M 3, 
76) — 3 Formic aldehyde or methylal is mixed 
with acetone, the mixture is saturated with 
HCl, and heated with a solution of aniline in 
cone HCl The bases are separated from the 
product by potash and fiactionally distilled, 
the equations being CH^ + CH, CO CH, = 
HjO + CH^ CH CO CH3 , and the following 
CHj CH CO CH3 + C^HjNH^* C.oH^N + H^O + H, 
(Beyer, J pr [2] 82, 127) By heating oxy- 
(Py 1) methyl-quinolme with zme dust (ICnorr, 
A 236, 94) By heating cinchene with HO Ac 

at 200° (Koenigs, R, 23, 2677) 

Preparation — 1 The fraction 250°-260° of 
the distillate from cinchonine and KOHAq is 
converted into acid sulphate , the acid sulphate 
of (Py 1) methyl quinoline being insoluble m 
alcohol, whilst the acid sulphate of quinoline is 
soluble (Hoogewerff a Van Dorp, B T C 2,1) 
2 Obtained in pure state by the action of KOH 
upon omchonme in presence of superheated 
I steam (Krakau, Bl [2] 45, 248) 

I Properties — Oil, solidifying when cooled 
below 0° , si sol water, miscible with alochol, 

I ether, benzene, and ligrom Smells like quinol- 
ine Turns brown in air and light According 
I to Oechsner de Coninck (Bl [2] ^8, 646), two 
I lepidmes (258°) and (268°) are obtained by dis 
tilling cinchonine or brucine, and the base of 
j higher boiling point alone solidifies m a freezing 
mixture 

Reactions — 1 Oxidation with KMn04 m 
alkalme solution gives methyl pyridine dicarb 
oxylio acid and, finally, pyridine tricarboxylic 
acid (Hoogewerff a Van Dorp, R 13, 1639) 
Oxidation by and H2SO4 yields quinoline 

(Py 1) carboxylic (oinchonic) acid — 2 By add- 
ing sodium amalgam to lepidme 0 Greville 
Williams (0 N 37, 85) obtained a base which 
I formed a red crystalline nitrate CjoHigNjHNO,. 
I 8 When heated with an equivalent quantity of 
! benzoic aldehyde and ZnCl, it yields styryl- 
I quinolme (Heymann a Kdnigs, R 21, 1424) — 
4 When heated with isoamyl iodide it yieldi 
, the amylo iodide (which may be extracted by 
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repeatedly boiling the product with water) and 
also an insoluble residue whence boiling alkalis 
liberate ‘lepamine’ OjjoHjaNa (Oreville Williams, 
C» J 16, 375) Lepamme is a fragrant oil 
(o 276°), V D (obs and calc 10 4) Lepamme 
pelds the salts 02 oH,jN 2 Hj,Cl, (meltmg below 
100°) and C 2 oH 83 N»H-»PtClg — 6 By the action 
of a boiling aqueous solution of caustio potash 
upon mixtures of the alkylo iodides of lepidme 
and quinolme, blue or green substances, called 
oyanmes are obtained {v Quinoline) 

Salts — B'HCl needles — B',H PtCl8 2aq 
orange-red tnchnic needles [226°-230°J (Knorr) , 

(o 233°] (K6nigs) — B'HAuCl 4 [188°] Prismatic 
needles Decomposed when heated for some time 
at 110° — B'HCdCla — B'HNO, slender prisms 
— B'H^SO* [229°] S (alcohol) 4 at 18° , 1 1 at 
78° (Krakau, J jR 17, 362) —B'^H^Cr^O, yeUow 
needles (from hot water) -which decompose at 
110° — B'^gNOj white needles — Tartrate 
B'C 4 H 408 aq Crystalhses from alcohol — 
Piorate B'C^H (NO,) 30 H [208°] (H a D), 

[213°] (Krakau) Small yellow needles (from 
alcohohc solutions) 

Methylo iodide B'Mel [174°] Yellow 
prisms (from alcohol) (Hoogewerff a Van Dorp, 
B T C 2, 41, 318) 

Ethylo-iodide B'Etl [143°] Piisms 
Isoaviylo aodide B'C^H,,! [160°] Yellow 
pnsms (Hoogeiveifif a Van Dorp, R T 0 3^ 
362) 

Chloro-lepidine v Chloho methil quinoline 
{Py 1) -Methyl quinoline tetrahydnde 

te (250»-253=>: 

i V ) at 740 mm Formed by adding sodium to a 
boiling alcoholic solution of oxy {Py 1) methyl- 
quinoline (Knorr a Klotz, B 19,3300) Foimed 
also by the action of tin and HCl on lepidme 
Colourless oil, with pungent odour 

XH C(CH,) 

{Py 2) Methyl quinolme C 8 H 4 <^ | 

\N CH j 

[10°-14°] (2:;0° at 710 mm) Obtained by ; 

heating {Py 2) methyl quinolme {Py 3) carb 
oxylic acid with soda lime or alone at 160° By 
CrOs and H^SO^ it is oxidised to quinoline 
{Py 2) carboxylic acid [273°] (Doebner a Miller, 
B 17, 1716 , 18, 1642) Formed also by satu- 
rating a mixture of propionic aldehyde and 
methylal with HCl and heating the product 
with aniline and cone HClAq (MiUer a Kinkelm, 
B 20, 1916) Prisms or colourless liquid 

Salts — B'APtCl82aq orange - yellow 
needles — BHAuCl^ [145°] Prismatic yellow 
needles, sol hot water, si sol cold — Piorate 
B'C8H2(N02)80H [187°] , fine yellow needles 
Methylo-iodide B'Mel [221°], long 
yellow needles, sparingly sol alcohol 

Amylo^todide B'C^HnI [216°], yellow 
needles 

{Py 2) Methyl quinoline dihydride 
/CH CMe 

CjoHuN te I Is one of the 

\NHCH 2 

products formed by the action of methyl iodide 
{In 2) methyl maole (methyl ketole) (Fischer 
a Steche, A, 242, 868) Oil Forms a nitres 
amine. 


{Py 3) Methyl quinoline C,oH,N t $ 

OH CH 

(») Methyl-quinohne Quin- 

aldine (240° at 720 mm ) (D a M ) , (246 5° 

1 V 1 at 724 mm (P a B ) , (240° uncor ) (Drew 
son) Occurs in coal tar (Jacobsen a Iteimer, 
B 16, 1084) 

Formation — 1 By heating a mixture of anil- 
ine, nitrobenzene, and H^SO^ with ethylene 
glycol or paraldehyde (Doebner a Miller, B 14, 
2812) — 2 By adding a little NaOH to an aqueous 
solution of equivalent quantities of 0 amido 
benzoic aldehyde and acetone (Friedlander a 
Gohring, B 16, 1835) — 3 By the reduction of 

0 nitro styryl methyl ketone -with SnClj (Drew 
son, B lb, 1953) ~4 By heating a mixture of 
aniline, aldol, and HCl (Doebner a Miller, B 
16, 2464, 17, 1699) — 5 By heating a mixture 
of aniline, acetal, and H^SO, (D a M ) — 6 By 
heating a mixture of aniline, nitiobenzene, lactic 
acid, and HjSO, (Wallach a Wusten, B 16, 
2007) — 7 By heating crotonio aldehyde with 

, aniline, mtrobenzene, and HjSO, (Skraup, B 15, 
897) — 8 By distillmg its carboxylic acid with 
lime (Beyer, J pr [2] 33, 413 , Bohde, B 22, 
267) — 9 By heating chloro methyl quinolme 
(vol 11 p 82) u ith HI m HOAc m sealed tubes 
at 260° (Conrad a Limpach, B 20, 955) —10 
By heating methyl indole (methyl ketole) with 
' bromoform and alcoholic NaOH and reduemg 
I the resulting bromo methyl quinolme [78°] uith 
P and HI at 180° (Magnanmi, B 20, 2610 , 21, 
1940 , O 17, 246) — 11 By heating methyl in 
dole (methyl ketole) with cone HCl at 225° 
(Magnanmi, B 20, 2609) — 12 By heating 
ethyl acetanilide with ZnClj at 225° (Pictet a 
Bunzl, B 22, 1847) 

Preparation —A mixture of aniline (2 pts ), 
piraldehjde (3 pts), and cone HClAq (4 pts ), 
IS heated on a water bath for a few hours (Doeb 
ner a Miller, B 16, 2464) 

Piopeitic^ — Oil, smelling like quinolme, si 
sol water It gives with AgNO, a compound 
crystallising in white needles Not affected by 
nitrous acid A solution of chloride of iodine in 
HCl forms deep yellow needles of a chloro iodide 
[151°] (Dittmar, B 18, 1612) 

Reactwns — 1 Scaicely attacked even after 
long boiling with chromic acid mixture, but 
completely oxidised by C1O3 in HOAc CrOj 
and H^SO^ yield quinoline {Py 3) carboxyho 
acid — 2 KMnOj oxidises it to acetyl 0 amido- 
: benzoic acid (Doebner a Miller, B 15, 3075) — 

1 3 Cold cone HNOj forms (B 3) and (B 4) 
mtro {Py 3) methyl quinolines Boiling cone 
HNO, forms mtro quinolme carboxyhc acid 
[220°] — 4 Tm and HCl reduce it to a tetra 
hydride — 5 On heating with sulphur H S is 
evolved and the product contains a base 
C ^HigN^aq [162°] which crystallises from alcohol 
in white needles (Von Miller, B 21, 1828) — 6 
Combines at once with formaviide formmg a 
white mass, which crystallises from alcohol or 
ether m needles of C.HeMeN C(OH)NH 2 [76°]. 
and is decomposed by water (Cleve, B 20, 76) 
7 Combines with aldehydes, forming aldol hka 
products which readily split off water (Von 
Miller, B. 20, 2041) Thus paraldehyde when 
heated with quinaldine for 6 hours at 210° 
yields {Py 8) allyl qumohne (249°-263°) (Eisele, 
B. 20, 2043), tsobutyric aldehyde with ZnOl, 
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foiBiB CnH,,NO [93®] (Brenner, B 20, 2041) ; 
p nitro benzoic aldehyde at 120® unites forming 
C,H,N CHg OH(OH) [160°] which when 

heated with Ac^O loses water and becomes p 
oitro styryl quinoline (Bulach, B 20, 2046 , B 
22, 285) In like manner, when qumaldine 
(1 mol ) 18 heated with furfuraldehyde (1 mol ) 
and a little ZnCl* for 2 hours at 100® the product 
IS CgHgN CH CH O^HjO winch crystallises from 
hgroin in tufts of needles (Srpek, B 20, 2044) — 

8 When heated with phthalic anhydi'ide and 
ZnClj at 200® it yields ‘quinoline yellow’ 
CgH^N CH CjOj OflH4 which crystallises from 
alcohol in golden needles [235®], may be sub 
limed, and is insol water, v si sol ether, m 
sol boiling alcohol, v sol HOAc It dyes silk 
and wool yellow (Jacobsen a Keimer, B 10, i 
1082) 

Salts — Thenitrateand hydrochloride 
are easily soluble — B'jH^PtCle [220°] (F a G ) , 
[229°] (P a B), [230®] (Beyer) Sparingly 
soluble orange prisms — Aurochloride 
yellow crystalline pp — B'HHgClg [165 5°] 
White needles — BHI [186®] V sol water — 
B'H SO4 [213°] Deliquescent prisms (Hooge 
werff a Van Dorp, BTC 3,344) -B'.HgCi.O 
long yellowish led needles, sol hot, si sol 
cold, water — Picrate B'C,H (NO,),OH [191°] 
Needles, si sol water and cold alcohol 

M ethyl o-iodideB'^lel [195®] Lemon- 
yellow needles, v sol water, sol alcohol, insol 
ether Yields (B'MeCl).PtCl4 crystallising m 
orange tables , (B'MeCl)AuCl3 crystallising from^ 
hot water m lemon yellow needles, and 
(B'Me)2CrP, crystallising in orange plates, si 
sol water, exploding at 90® 

Me thy 1 0 oxide (B'Me)20 Formed by 
adding aqueous KOH to the methylo iodide 
(Bernthsen a Hess, B 18, 32 , Holier, A 242, 
302) Yellow amoiphous flakes, si sol water, 
V sol alcohol and ether Easily decompobes, 
becoming red HIAq converts it into B'Mel, 
while HCl yields B'MeCl 

Ethylo iodide B'Etl Ethyl quinaldin^ 
lum iodide [234®] Prepared by heating 
qumaldine with EtI at 100® Yellow prisms 
(from alcohol), decomposed on fusion (Hooge- 
werff a Van Dorp, ETC 3,345,360, Spaltholz, 
B 16, 1851) Aqueous KOH converts it into the 
flocculent oxide (B'Et)20 which leadily changes 
on exposure to air to a crimson resm The 
oxide yields the following salts B'EtAuCl^ 
golden needles — (B'EtCl)2PtCl4 ruby led 
pnsms, sol hot water — (BEt)^Cr20, Beddish 
yellow needles, exploding at 100® On heating 
quinoline ethylo iodide (2 pts ) with qumaldine 
ethylo iodide (1 pt ) and aqueous KOH diethyl 
isocyanine iodide is formed, which crystallises 
from its crimson alcoholic solution m lustrous 
green prisms (v Quinoline) 

Propylo iodide B'Prl [107®] Obtained 
by heating its components on the water bath 
(Holler, A 242, 306) Small greenish yellow 
prisms (from alcohol), si sol cold, v sol hot, 
ilcohol and water Gives with aqueous'KOH a 
yellow amorphous oxide (B'Pr)^, sol alcohol 
and ether It yields the salts— (B'PrCl)2PtCl4 
crystallismg m orange plates, B'PrAuCl4 crystal 
lismg m canary yellow needles, v si sol cold 
water, and (BTr)2Cr30, crystallising in brownish 
red prisms 


liohutylo^iodide B'C 4 H,I [172®] Ob 
tamed by cohobatmg its components at 115® (H ). 
Straw yellow plates, sol hot alcohol Yields an 
unstable oxide which on heating changes to a 
violet colouring matter 

Isoamylo-iodide B'CjH,,I [176®] 
Formed by cohobatmg its components for 12 
hours at 145® Small yellow prisms, v sol 
water and hot alcohol Converted by aqueous 
KOH into an oxide which condenses to a ciimson 
dye on heating 

(Py 3)-Methyl-quinoline tetrahydride 
.CHg CH, 

OgH4^ 1 Tetm hydro qumaldine 

\nH CHMe 

(248® at 710 mm ) Formed by reducing 
CH, CO CH CHg C.H^NOa [1 2] (Jackson, B 14, 
890) It IS also a product of the action of HCl 
on a mixture of aldehyde 'ind aniline (Doebner 
a Miller, B 17, 1698) Prepared by reducing 
qumaldine with tm and HCl (Doebner a Miller, 
B 16, 2467) Colourless liquid with pleasant 
smell, si sol water, v sol alcohol, ether, and 
benzene FeCl, gives a blood red colour to 
aqueous solutions of its salts , CrOj acts m like 
manner Nitrous acid produces an oilj nitros 
amine and a crystalline nitio nitrosaniine [152°] 
(Holler, A 242, 314) Heated with benzotii 
chloride it gives a green dye stuff — H PtClg 
jellow needles 

V Methyl quinoline dihydnde CjoHuN i e 

CH CH 

This base is piohably formed 

by heating v methyl indole with Mel (Fischer 
a Steche, B 20, 2201) 

V Methyl quinolme tetrahydride CioHjjN i e 

C,H4<;^,^j2^ Kairohne (243® at 720 mm ) 

Prepared by heating quinoline tetrahydride with 
Mel (Hoffmann a Konigs, B 16, 731), or by le 
duction of quinolme methylo iodide with tin and 
HCl, the yield by the lattei process being oO p c 
of the theoretical (Feer a Konigb, B 18, 2388) 
Oil Kesembles quinine in physiological action, 
and has been used as a febrifuge Nitrous acid 
gives a yellowish red colouration m dilute solu- 
tions Gives a green dye stuff on heating with 
benzo trichloride 

Salts —B'HClaq [244°] Prepared by 
heating quinolme tetrahjdudo with McOH and 
cone HClAq at 160° (Ostermayer, B 18, 695) 
Crystalhses from alcohol or chloroform in tetra 
hedra, v sol alcohol, si sol ether — B'HCIICI 
[86®] Large yellow needles — B'H^PtOla [177®] 
Red crystalline pp — P 1 c r a t e [125®] Long 
yellow needles 

Nitroso derivative C,oH,2(NO)N Green 
plates , V sol alcohol, ether, and benzene, si 
j bol ligroin Does not give Liebermann’s reac 
tion Not affected by boiling NaOHAq 

Methylo hydroxide *B'MeOH Strong 
alkaline base , sol water 

Ethylo-iodide CgHjoNMeEtl [179®] 
Formed from ethyl quinolme tetiahydride and 
Mel (Claus a Stegolitz, B 17, 1331) Crystals 
Not affected by KOHAq With Ag.O it gives a 
crystalline base V sol water, insol ether — 
(C«H,oMeEt01)2PtOl4 

References — Amido methyl hydro quinol 
IHB, Nitro methyl quinoline tetrahydride, and 
OxY methyl quinoline tetrahydride 
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{ 1 } 1) Hethyl quinoline 0,AN tA | 

CH OH® 0 N® CH (261») This is probably ' 
the constitution of the base ^hich is formed, 
together with (B 3) methyl quinoline, by heat 
mg m tolujdme, o nitro phenol, glycerin, and 
H2SO4 together (Skraup a Brunner, M 7, 139) 
Its acid sulphate is more soluble in alcohol than 
that of the (B 3) isomeride The p latino- 
chloride melts at 224°, the p 1 0 r a t e at 198° | 
The picrate is much less soluble than that of i 
the accompanying isomeride The chromate 1 
IS V sol water 

Derivative — v Chloro {B 1) methyl quinol 
fNB, which may, however, perhaps be Chloro 
{B 3) MLTHYL QU1^0LI^E 

{B 2) - Methyl - quinoline CjoHeN te 

CH^ CH 0 CH ^ Toluqmnoline (258°) 
at 745 mm S G 2 1 0815 , 20 ^ 068I Formed 
by heating a mixture of p to^uidine, p nitro 
toluene, glycerin, and H^SO^ (Skiaup, M 2, 168) 
Liquid, smelling like quinoline iicids pyridine 
di carboxylic (quinolinic) acid on oxidation with 
KMnOq HOCl forms chloro oxy methyl quinol- 
ine OeHsMeC^^^j 

Salts — B'HCl 4aq slender needles , v sol 
water and alcohol — 1 b' H PtCl„2aq slendci yel 
lowprisms — B HI [186°] (Moller,2[ 242, 307) — 
B'HjSOqaq Pi isms , v e sol water — Picrate 
B'0«H (N02)30H [229°] Yellow powder 

Chloro iodide 0,oH,NICl [c 170°], 
easily soluble in alcohol The hydrochloride 
C,gHpNICl,HCl is formed by adding a solution of 
chloride of iodine m HCl to a solution of (B 2) 
methyl quinoline It forms easily soluble reddish- 
vellow needles [c 112°], blackened by NH, 
(Dittmar, D 18, 1012) 

M ethyl 0 iodide B'Mel Slender yellow 
ish prisms AVhen heated with {Py 1) methyl- 
quinoline methylo iodide, and aqueous KOH it 
forms ‘di methyl methylo cyanine’ C^^H iN2l2aq, 
which crystallises from alcohol in violet blue 
needles , si sol w ater, melting (when anhydrous) 
at 27o°-277°(Hoogewerff a Van Dorp, B T C 3, 
342) 

Derivatives ~V Tui chloro {B 2) mithyl- 
QUINOLINE, Chloro oxy {B 2) bifthyl quinol- 
ine, Di chloro di nitro oxy {B 2) methyl- 
quinoline, and Oxy (JS 2) methyl quinoline 
{B 3) Methyl - quinoline C,oHyN le 

cSeOTcS'^ci rnTclujumohne (250“ 
uncor ) , 259 7° cor at 747 ram ) S G § 1 0839, 
1 0722 Formed, together with smaller quan- 
tities of an isomeride, probably (B 1) methyl- 
quinoline, by heating a mixture of m toluidine, 
m nitro toluene, glycerin, and H^SO^ (Skiaup, M 
3, 881 , B 16, 893), or of m toluidine, o nitro- 
phenol, glycerin, and H SO4 (Skraup a Brunner, 
Af 7, 139) The two bases may be separated by 
crystallising their acid sulphates from alcohol, 
in which the sulphate of the base here described 
IS the less soluble Yellowish, highly refractive 
hquid , not sohd at - 20° Yields on oxidation 
quinoline (B 8) carboxylic acid [247°] 

Salts — Hydrochloride large trans- 
parent prisms —B'H^PtOlt 2aq [224°] Orange 
prisms — B'H,S04 — B ^(HaSOJsaraq —Chrom- 
ate [B9^S V. §L. sol water —Picrate. 
[ 287 ®]. 


383 

golden 


Methylo • iodide Blklel^aq 
needles 

(B 4) - Methyl - quinoline C.gH.N 4 a 
CH CMe 0 OH o-Toluquinoline (248° oor ) 
at 761 mm S G ? 1 086 , fg 1 073 Formed 
by heating 0 toluiame with glycerin, o nitro 
toluene, and H^S04 (Skraup, M 2, 163) Strongly 
refractive liquid, smelling like qumohne , not 
solidified in a mixture of solid CO^ and ether , 
V si sol water, sol alcohol and ether Oxidised by 
KMnO^to pyridine dicarboxylic (quinolinic) acid 

Salts — B'HC12iaq very soluble trans- 
parent prisms — B'^BL^PtClg 2aq orange prisms 
— prisms, si sol cold, v sol hot, 
water — B'CgH2(N02)30H [200°] Pale yellow 
leaflets 

Methylo -iodide B'Mel Crystalline 

powder 

(B 4) - Methyl - quinoline tetrahydnde 
C,gH,,N Oil Obtained by reducing (B 4) 
methyl quinoline (Ziegler, B 21, 8Gb) 

Nitiosamine CyH^MeN NO Formed 
by treating (B 4) methyl quinoline tetrahydnde 
with NaNOg and HOAc (Ziegler) Oil Slowly con 
veited by alcoholic HCl into an isomeric nitroso 
derivative, which crystallises from benzene in 
lustrous steel blue crystals [140°], and may be 
reduced to an amido (B 4) methyl qumolme 
tetrahydnde, giving a hydrochloi ide melting at 
166° 

(B 2, 4) Di-methyl-quinoline 0,iHjiN i e 
CMe CH. 

I (268° cor) SG j 1066) 

CH CMe/ 

Formed by heating (1, 3, 4) m xylidme with 
glycerin, nitrobenzene, and H SO4 (Behiend, B 
17,2716) Colourle'^s oil lields a sulphomo 
acid melting at 166° — B'^^PtCl^ yellow 
needles — B'H SO4 minute needles Its bi 
chromate foims long yellow needles 

(B 1, 2) or (B 2, 3) Di methyl-quinoluie 
CMe CMe., CMe CH^ 

(^H CH 

Obtained by heating a mixture of 0 xylidme 
CgH,Me^(N^) [12 4], nitrobenzene, glycerm, 
and H,S04 (Berend, B 17, 1 4S9) - B'^HPtClg aq 
minute yellow needles — B'H^S04 ^aq glistening 
pi isms — B'BLCrp, slightly soluble orange 
prisms 

(B 1, 4) Di-methyl-quinoline C„H„N te 

CH CMe. 

I [6°] (265°) at 736 mm SG 

CH CMe/ 

1 0752 (B ) , ^ 1 070 Formed by warming 
the sulphate of p xylidme C^HjAIe (NH^) [1 4 2] 
with nitrobenzene and glycerin (Berend, B 18, 
3165 , Lellmann a Alt, A 237 f 308) Oxidised 
by dilute HNO3 at 170° to (B 4) methyl quinol 
me (B 1) carboxylic acid — yellow 

needles —B'^^Crp, [149°] Orange needles 

Tetra hydride (271°) Formed 

by reduction with zinc and HCl (Berend, B 18, 
8166) Pleasant smelling hquid — B'HCl 
Blender needles (from alcohol) or six sided plates 
(from water) 

(B 4, 8) Di-methyl-quinolineC,|H,)N xe 

CHCH CCHCH 

I I I 0 Methyl quinaldiie, 

OH.CMeO M CMe 
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(252°) Formed by heatmg a mixture of o tolu 
idine, paraldehyde, and HClAq at 100° (Doebner 
a Miller, B 16, 2469) Formed also by heatmg 
its carboxylic acid with KOH (Panajotoff.B 20, 
40) Colourless liquid, V sol alcohol and ether, 
si sol water Volatile with steam —PZatt wo 
chlorides B'^^tCl<,2aq dark yellow needles 
— B'sH^OrjO, orange yellow needles, sol hot, si 
sol cold, water On oxidation with chromic 
acid it yields an acid C^H^NOj identical with 
that obtained from o amido benzoic acid and 
aldehyde (Von Miller a B Meyer, B 23, 2260) 

Methylo iodide B'M.el [221°] Prepared 
by heating the base with Mel at 100° (MoUer, 
A 242, 309) Lemon yellow needles (from in- 
dole) Alkalis liberate an unstable base, which 
on heating yields the original o methyl qum 
aldine It also yields the salts (B'MeCl) 2 ptCl 4 
crystallising in yellow needles, v si sol cold 
water, B'MeAuCl^, and (B'Me) 2 CrP 7 crystallising 
from water in orange plates 

Ethylo lodideW'Etil [229°] From the 
base and EtI at 140° (Moller) Lemon yellow 
needles (from alcohol] Yields the salts 
(B'Et)jPtCl8, crystallising in orange yellow 
needles, and B'EtAuCl^ crystallising in lemon- 
yellow plates, m sol hot water 

.CH2CH2 

Tetrahydride | 

\NH CHMe 

Tetrahydro methyl quinaldine (261°) Formed 
by reducing {B 4, Py 6) di methyl quinoline 
(Doebner a Miller, B 16, 2469) Colourless 
liquid Gives a red colouration with Fed, — 
B'jHjPtClfl concentiic red needles 

(B 3, Py 3) Di-methyl-qumolme C„H„N i e 
CH CHCCHCH 

I II I m Methyl quinaldine 

OMe CH C N CMe 

[61°] (264°) Formed by heating a mixture of 

m toluidme, paraldehyde, and HCl (Docbnei a 
Miller, B 16,2471) Long colourless needles v 
sol alcohol, ether, and benzene, si sol water 
Oxidised by chromic acid to methyl quinoline 
w-carboxylic acid [284°] (Miller a Eist, B 21, 
2263, 3483) — B'2H2Cr20, thick orange needles, 
nearly msol cold water —B'aHaPtCl, small 
yellow needles 

(B 2, Py 8) Di-methyl-quinolme 
CMe CH C OH OH 


OH CHO N CMe 


jp Methyl quinaldine [60°] 


(D a M ) , [65°] (Jacobsen a Beimer, B 16, 
2603) (266°) (D a M). (260°) (J a B) 

Formed by heating a mixture of p toluidme, 
paraldehyde, and HCl (Doebner a Miller, B 16, 
2470) Large colourless tnmetrio pnsms, smell 
Vng hke anise seed V sol alcohol, ether, and 
benzene, si sol hot water Oxidised by chromic 
acid to methyl qumolmep carboxylic acid [266°] 
(Miller a Schunck, B 28, 2263) Heated with 
phthaho anhydride and ZnCL, at 200° it yields 
methyl -qumophthalone or methyl - quinoline 
veUow C„H,N 0,0, CeH^ [203°] which crystal- 
lises from alcohol in golden needles (J a*” B ) — 
B'^HjjPtCl, nearly colourless slender neemes, 
8l soL hot water long yellow 

needles, m sol hot water — The hydro 
chloride, nitrate, sulphate, and acetate, 
are easily soluble crystallme salts 

Methylo lodideBMel, [287°] Formed 


from the base and Mel in the cold (MOller, A. 
242, 311) Lemon yellow needles, si sol cold 
alcohol, insol ether, y sol water Yields the 
salts (B'Me) 2 PtCla, B'MeAuCl^, and (B'Me) 2 Cr 207 , 
all three crystallising m needles 

Tetrahydnde C.H,Me<g|' (267°) 

Formed by reducing the base with tin and HCl 
(Doebner a Miller, B 16, 2471) Liquid, si sol 
water, v sol alcohol and ether Its aqueous 
solution IS coloured blood red by FeCl, 

(B 4:, Py 1) Di-methyl-quinoline 
CH CHCCMeCH 


1 II I (274° 1 V ) Formed by 

OH CMe C N CH 

distilling oxy (B 4, Py 1) di methyl quinoline 
with zinc dust (Knorr, A 245, 369) Light 
yellow oil with pungent taste and smell, v sol 
alcohol and ether, almost msol water — 
B'jH PtCl„ aq [220°] — B'HAuCl 4 [181°] 

(B 3, JPy 1) Di-methyl-qumohne 

CHCH CCMeCH , ...o . Formed 

CMeCHC N CH ‘ formed 


by distilling (Py 3) oxy (B 3, Py 1) di methyl 
quinoline with zinc dust (Knoir, A 245, 371) 
Oil, volatile w ith steam — B'2H2PtClg2aq [227°] 
Beddish brown prisms 

(B 2, Py 1) Di methyl quinoline 

CH^ CHC N^CH Methyl p tohiqmnoline 
(280° 1 V ) Formed by distilling (P// 3) oxy 
(B 2, Py 1) di methyl quinoline with /me dust 
(Knorr, A 246, 3bb) Pungent oil, v sol alcohol 
and ether Oxidised by chromic acid to a 
methyl qumobne carboxyho acid (Von Miller a 
Daniel, B 23,2261) — B'oHjPtCIo 2aq needles, 
decomposing at 231° — B'HAuCl^ needles, de 
composing near 192° — B'^H Cr^O^ needles, de 
composing near 150° — B'C^Hi(NOJ,OH 
needles, decomposing near 230° 

(Py 2, 3) Di-methyl-quinoline 

(2Gl'>nncor)at729mm 


Formed by adding tiglic aldeli;>de (1 mol ) to a 
mixture of aniline hydrochloride (1 mols ) and 
HCl heated to 85° (Kohde, B 20, 1912 , 22, 2b8) 
Formed also in small quantity by heating a 
mixture of acetic and pibpionic aldehydes with 
aniline and HClAq at 100° Tables oi plates , 

V si sol watci, v sol ether, v e sol alcohol 
Chromic acid mixture oxidises it to (Py 8)- 
methyl quinoline (Py 2) carboxylic acid On 
condensation with benzil, by heating at 100° for 
24 hours, it yields a base [176°], of which the 
solutions of the salts exhibit green duorescence 
This base changes on heatmg for some time at 
180° to a polymeride [240°] 

Salts — B'HCl 2aq radiating needles, v e 
sol water and alcohol — B' 2 H^PtCl 4 2aq orange 
needles, turning black at 230° — B'HNO, prisms, 

V e sol water and alcohol — B'HjSO^ aq* 
[236°] slender radiatmg needles, v e sol water, 
m sol alcohol —B'gH^Cr^O, long orange needles, 
m sol hot water, turns brown at 160° Picrate: 
[225°] 

Methylo iodide'BMQl\B,(i [218°] Sickle- 
Iike groups of needles (from alcohol) , m soL 
water and alcohol 

(Py 1, 2) Bi-metbyl-quinoUne 

CH* (290'’ i V ) at 787 mm. 



METHYL-QUINOLINE 885 


Tonned by distilling (Py 8, 2, 1) oxy di methyl- 
[Oinolme ^th zmc-dust (Enorr, A 245, 362). 
)n oxidation by ohromio aoid xmxtnre it yields 
Py 2)-methyl qomolme^^ l)-carboxylio aoid 
Seitz, B 23, 2267) — BWPtCle 2aq [240°] — 
^HAuCL [177°] Plates -~B'ACr,0, red 
leedles— Piorate B'O.H,(NO,),OH [o 205°] 
fellow needles 

Methylo-todtde B'Mel [191°] Light- 
^ellow needles (from alcohol) 

{Py 1, 3) Di-methyl-qumoline 

3A<™*CMe (264“nnoor) 8 G 1*1061 

Formation — 1 By saturating a mixture of 
laraldehyde (120 g ) and acetone (200 g ) with 
gaseous HGl, allowing the mixture to stand for 
i day or two and then pourmg it slowly into a 
jolution of anilme (200 g ) m cone HClAq (400 ^ 
[n this reaction the ketone CH, CH CH CO CH, 
8 doubtless first formed (0 Beyer, J pr [2] 32, 
L25 , 33, 401) — 2 Together with methane, by 
leatmg acetone with anilme hydrochlonde at 
L80 , the yield being 3 p c of the theoretical 
Biehm, A 238, 3 , B 18, 3296) —3 Together 
«rith the bases CaH.N CMe2 (228°) ,V D 66 4 (calc 
56 5),andO,oHijN(?) (275°),by heating anihne with 
Eicetone and a dehydrating agent such as ZnCl^ 
>r PjOj — 4 By heatmg anihne with mesityl 
5xide at 180° (Engler a Biehm, B 18, 2245) — 
7 By heating acetanihde with acetone, the 
ineld being 8 p c of the theoretical —6 From 
icetone and benzanihde — 7 By the action of 
NaOHAq on a mixture of o amido acetophenone 
ind acetone (0 Fischer, B 19, 1037) — 8 By 
dissolving the anihde of methylene di methyl 
iiketone (acetyl acetone) in cone H2SO4, warm 
mg, diluting with cold water, and neutrahsing 
with NH, (Combes, 0 B 106, 142) 

Properties — Oil, with sweetish smell, some- 
what like quinoline , volatile with steam Not 
affected by nitrous acid 

Reactions — 1 CrO, oxidises it to {Py 3)- 
methyl qumoline {Py 1) caiboxylic acid —2 By 
heating with phtnalio anhydiide and a httle 
ZnClj at 200° it is converted into a * phthalone * 
C,,H»N C2O2 C^H^, which crystalhses from alco 
hoi in orange needles [238°] (Beyer, J pr [2] 
33, 407) 

Salts — B'HCl slender, stellate flat needles 
(by sublimation), v sol water and alcohol — 
B HjPtCl, [229°] — B ^HjPtCl^ 2aq — 

B' H2ZnCl4 l^aq — BH.SO4 [225°-228°] Con 
centric needles, v sol water, si sol alcohol — 
B' HjCrgO, [172°] Orange needles, v sol hot, 
V si sol cold, water— B'0«H2(N02)30H [190°] 
Needles (from acetone) 

Methylo iodide B'Mel [226°] 

Ethylo iodide B'Etl [214°]. Needles 
(from alcohol) 

Bi-methyl-quiuoline 0gH4(05HMe2N). [66°] 
(267°) at 713 mm Occurs among the products 
il the action of anihne on a mixture of isobutyrio 
aldehyde, methylal, and HCl (Von Miller a 
Kinkehn, B 20, 1937) Monoohmo prisms — 
B'^HjPtCl* 2aq [268°] Groups of needles 
(from HClAq) — B'CA(NO0,OH [220°] Ag- 
gregates of tables (from hot alcohol) 

{Py 1, 4) Di-methyl-quinoline tetrahydride 

<2®®° 

adding Na to a boihng aloohoho solution of oxy- 
VoL III 


Py 1, 4)-di-methyl-qumoline (methyl-lepidone) 
Enorr a Elotz, B 19, 8302) Colourless hquid 
{Py 8 4) Di-methyl-qninoline tetrahydride 

OA<NMeOMe- (2^8°) 710 mm Formed 
by heating {Py 8) methyl-qumohne tetrahydnde 
with Mel (Doebner a Miller, B 16, 2468) 
Formed also by reducing the methylo iodide of 
{Py 8) methyl qmnolme with tm and HOI 
(Peer a E6nigs, B 18, 2388) Colourless hquid 
On heating with benzotnchlonde it gives a green 
dye Stuff — B'^H^PtOl, sparingly soluble red 
granular pp 

MethylO’%od%d 0 B'}Ael» [205°] Colour 
less needles, V e sol water and hot alcohol, insol 
ether (Moller, A 242, 318) Not acted on by 
alkalis, but converted by moist AgjO mto the 
ammonium base, which is spht up by distiUa 
tion into MeOH and {Py 3, 4) di-methyl quinol- 
ine Yields the salts (B'Me)2PtClj crystalhsing 
from water in small bnck-red crystals, 
B'MeAuCl4 crystallising in lemon yellow needles, 
and (B'Me)2Crp, crystalhsing in small hexagonal 
plates 

Di methyl-quinoline 0„Hi,N (245°) Oc- 
curs in commercial quinaldme (Emhorn, B 18, 
3144) — B'^H^PtCle [238°] 

{Py 1, 2, 4) Tri-methyl-qumolme dihydride 

(244° iT) at 

746 mm Formed by heating methyl indole 
(methyl ketole) 0eH4<^^2^^^® 

a little MeOH for 20 hours at 100° (Fischer a 
Steche, B 20, 818 , A 242, 353), Formed by 
heating (In 1,2) di methyl indole with MeOH 
and Mel in sealed tubes at 100° (Fischer a 
Steche, A 242, 364 , Wolff, B 21, 125) Formed 
also by heatmg indole with Mel, MeOH, and 
Na CO3 at 130° (Ciamician a Zatti, B 22, 1980 , 
Zatti a Ferratmi, B 23, 2302 , Fischer a Meyer, 
B 23, 2631) Formed likewise by heatmg 
scatole (1 pt ) with Mel (24 pts ) and MeOH 
(1 pt ) for 12 hours at 130° (F a M ) Oil, 
turning red m air, miscible with alcohol, ether, 
benzene, and chloroform Nitrous acid gives a 
reddish brown oil, becoming crystalline FeCl, 
added to its solution m HClAq ppts golden 
yellow plates or needles of a compound v soL 
hot water, v si sol cone HClAq 

Salts — The hydrochloride is v sol 
water — Platinochloride [0 212°] — ^B'H2S04 
plates — B'HI [253°] Prisms (from alcohol) — 
B'03H3(N02),0H [148°] Golden-yeUow needles 
(from alcohol) 

{Py 1,2,4) Tn-methyl-quinoline tetrahydride 
P) (289° ' ^ 749 mm 
Formed by reducing the dihydride with zmo and 
HClAq (Fischer a Steche, A 242, 356) Colour 
less hquid, si sol water, v sol ether, alcohol* 
and benzene FeCl, gives a brown amorphous 
pp in its solution in HClAq — Pic rate [162°] 
(F a S ^ , [164°] (Ciamician a Zatti, B 22* 
1981) , yellow plates (from alcohol) — P latino- 
chloride bnght-red crystals 

Methylo^iodide B'Mel [251°]. Plates 
or needles (from alcohol), m sol water 

{Py 1, 8, Tri xnethyUquinohne tetrahy. 

drida NMeOHMe* Hydro-iodid. 

00 
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[216®J Formed from (Py 1, 8)-di> 
1-qmnolme by redaomg in alcoholic Boln* 


B'm 

methyl-qmnol 
tion with Na and heating the product with Mel 
and MeOH at 100® (Fischer a Meyer, B 2d, 
2681). 

(Py. 1, 2, ^-Tri-methyl-qninoline tetrahy. 
arid. 0^,CNMecif®' Hydro-iodide 
B'HI. [205®] Formed like the preceding from 
1, 2)-di methyl-qumolme (F. a. M ). Crya. 

(B 1, 2, 4)-Tri methyl-qumolme C,2H|,N • e 
[**“3 (286“ uncor) 

Formed by heating t|/ cumidine [63®] with gly- 
cerin, nitrobenzene, and H2SO4 (Berend, B 18, 
376) White prisms *— B'HNO, sparingly 
soluble needles — B'HjSO^ white prisms — 
B'2H2pt01s 2aq very sparingly soluble orange- 
red needles 

{B 2,4, Py 3) Tn-methyl-qumolme CjaHisN 
, ^ CMe CH <? CH QH ^ ,, , 

OH OMeC N OMe* op Ih methyl imn- 

aldtfie [46°] (260®) at 719 mm Formed by 

heatmg t»-xylidine with paraldehyde and cone 
HClAq on the water-bath (Panajotoff, B 20, 32) 
Small plates (from alcohol) or monochnic prisms 
(from petroleum-ether) , msol water, v e sol 
alcohol Beadily volatile with steam Yields 
on oxidation {B 4t,Py 8)-di-methyl.quinolme 
{B 2) carbozyhc acid Forms, with chloral, a 
compound Ci4H,201,Naq, melting at 108®, and 
crystalhsmg m yellowish needles, v sol alcohol 

Salts — BHCl white needles — 
B'gHjPtCl^aq orange-yellow needles, si sol 
water — B^SO^ aq white needles, v sol water 
and alcohol, si sol ether — ^B'HNOj transpa 
rent triolmio pnsms — B'^H^CrjOy orange yel 
low needles — B'0,Hj(N02),0H [185°] Yellow 

needles 

Methylo^iodvde B'Mel aq Yellow needles , 
V sol water 

Tetrahydrtde 

(200®-260°) Formed by reduemg the base with 
tin and HCl (P ) — B'jEi^tCl, orange plates 

(B 1 or 8, 2 , Py 8) Tn-methyl-quinoline 
gMe CMe Q CH CH gMe OH 0 OH CH 

OH OH C N CMe CMe OHO N CMe 

Formed from 0 xylidine, aldehyde, and HOI 
(Merz, B 17, 1158) Monoolmic crystals — 
B'^jPtOlg minute needles 

(B 2 y Py 1, 8)-Tn-methyl-qumoliiie 
gMe OHO CMe pH /ni 

CH OH C N OMe* 3 (^ ) 5 

(278°) (P ) , (281®) (0 ) Formed by saturatmg a 
mixture of acetone (40 g ) and paraldehyde (dO g ) 
with HCl at 0®, allowmg to stand 12 hours m a 
freezing mixture, pouring mto a solution of p- 
toluidme (65 g ) in fummg HClAq (130 g ) and 
heating on the water bath for 7 hours (Pfitzmger, 
J pr [2] 38, 41) Formed also by dissolving 
the p-toluide of methylene di-methyl diketone 
CH3C0CH2 0(N0,H4Me)0H, in cona H^SO^, 
warmmg, dilutmg, and neutealismg with NH, 
(Combes, O B 106, 145) White needles, oon- 
taimng water of crystalhsation which is given 
off in a desiccator, the anhydrous base crystal- 
hsmg m tables and absorbing water (1 mol) 
from the air SL sol water, v sol alcohol, 
ether, and petroleum-ether. Volatile with steam. 


It has a bitter, aond taste, and an irritating 
vapour 

Salts —3^01 2aq white needles, v e sol 
hot water and alcohol [260®] —B'^PtOl* 2aq 
yellow needles, v si sol water, almost insol 
alcohol [220®] (0)— B'H^SO^ [222°] White 
needles or rhombohedra (containing aq), m sol 
cold alcohol — ^B'^HaOrjO, Yellowish red needles, 
V si sol cold water — B'CgH2(NOa)gOH [201®] 
Greenish-yellow needles (from hot acetone) 

Meihylo -iodide B'Mel [226°] Needles 
(contammg aq), sol water, alcohol, and ether 

(P 2 , Py 2, 3) Tri-methyl-quiuoline 
pMeCHOOHCMe ro^Toi /oqko\ w a 
CH CHC N CMe (28® ) 

from tiglic aldehyde (1 mol ),p toluidme (4 mols ) 
and HCl (8 mols ) (Von Miller a Ohler, B 28, 
2268) White nodules (from hgroin) , msol 
water, m sol hgrom, v sol ether Yields on 
oxidation (Py 2, 8) di methyl qumolme (B 2)- 
carboxylic acid [270°] 

Salts — B'jHjPtClj 2aq lammaa — The 
chromate cry stalhses in orange lammss, v si 
sol water — The hydrochloride and sul- 
phate are v e sol water — Picrate [212®] 
Straw colouredpaminEB 

(B i, Py 1, 3) Tri-methyl-quinoline 

pH CH C CMe CH /OQAOI 

CH CMe,C N CMe 3 Formed by the 

action of H2SO4 on the 0 toluide of methylene 
dimethyl diketone CHs CO CH^ C(NC;H,) CH, 
(Combes, 0 R 106, 145) Oil — Platino- 
ohloride [257°] 

(B 4fPy 3, 4)-Tri-methyl-quinoline tetra 

hyande oH CMe C NMe CHMe (2^^°) 
by the action of Mel on (P 4 , Py 3) di methyl- 
quinohne tetrahydride (Doebner a Miller, P 16, 
2470) Colourless liquid 

(Py 1, 2, 3) Tn-metbyl quinoline 

CMe (88°^ (288°) ^ 

heating the anilide of di methyl ethylidene dike 
tone CH, CO CHMe C(NC,H,) CH, with H.SO,, 
and separated by passing NH, through the diluted 
product (Combes, O B 106, 144) — B' HoPtCL 
[215°] 

Tri-methyl-quinoline C,2H„N (270®-280°) 
A by product in the preparation of quinaldme 
from paraldehyde, aniline, and HCl (Doebner a 
MiUer, P 18, 3352) — B'^aPtCl, 2aq pale- 
yellow needles 

(P 1, 2, 4 , Py 8)-Tetra-niethyl-quinoline 

QMe CMe Q CH CH p oao*i /qaa^i 
CH CMe 0 N CMe ^ ) Formed 

by heating solid rj/ cumidme [63®] with par 
aldehyde and HClAq at 105° (Doebner a Miller, 
P 17, 1710) Crystalline , v sol alcohol and 
ether, msol water — ^B'jBEjCrgO, • long yellow 
needles 

(P 2, 4, 1, 3)-Tetra-methyl-quinoline 

pMe OH Q CMe gH roAoi /oqko 1 
OH OMe 0 N OMe* uncor). 

Formed from acetone and m-xylidine (Levm a 
Biehm, B 19, 1394) White plates (from ether) 
— BHaSO, • [285®-242°] ; needles, v sol water, 
m. sol alcohol — B'HGl : white needles (by sub- 
limation). — B'A^tOl,. — B'aB[j,OrgO, . orange 
needles, si sol water 

Tetramethylquinoline Ct,H„N (265®.273®). 
Occurs in crude qumaldme, obtained from par 
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aldehyde, aniline, and HClAq (Einhom, B 18, 
8145) On oxidation with CrOsOl, it yields an 
alde^de orystalhsmg from water in 

needles (contammg 8aq), melting at 74^ when 
hydrated and 102® when aEdiydrons , it is oxidised 
by ammoniacal AgNOg to an aoid crystallising 
in needles [224°] 

Salt — B'gHgPtCflg 

References — Amido-, Ohlobo , Nitbo-, and 
OXT , METHYL-QTJINOLINES, and MeTHYL-DI- 
QUINOLYL 

(7) METHYL-ISOQTTINOLINE 0,oH«N xe 
(266° unoor) Pomed hj 
the distillation of either of the compounds 
CA CO>NH and with zmo- 

dust (Le Blanc, B 21, 2300) Liquid, not 
solidified at -76° — B'^H^PtCla [253 5°]. 
Brownish red crystals — B'CgH2(NOg)gOH [196°] 
Slender needles 

(o).M8tliyl.i8oquinohiio OA<cMeN^' 
One of the products got by distilhng papaveroline 
over zinc dust (Krauss, M 11, 361 Oil Volatile 
With steam — B'aHLjPtCla 1 |aq [229°] Orange 
yellow pp — P 1 0 r a t e [2 10°] Light yellow pp 
Derivative — v ChiiOeo methyl-isoquinolinb 
METHYL-QTTINOLINE-ACRYLIC ACID v 


Methyl qdinolyl acrylic acid 

{Py 3)-METHYL-QUINOLINE (B 2) CARD. 
OXYLIC ACID C„H,N02 %e 


CO2H g CH 0 CH gn 
CHCHO N CMe 


Quinaldtns p-carb 


oxylic acid [269°] Formed by the reaction of 
a mixture of paraldehyde,^ amido benzoic acid, 
and HOlAq (Doebner a Miller, B 17, 939) 
Formed also by oxidation of the corresponding di- 
methyl quinoline (Schunck, JB 23,2263) White 
needles, which may be sublimed Sol hot alcohol, 
V si sol water — HA'HCl aq long slender 
needles or small prisms — (HA')2H„PtCl<, 4aq 
monoclmic tables — (HA')2H^Cr 0, red needles, 
sol hot water — CaA'2 2aq feathery crystals — 
CuA'jGaq small plates — AgA' sparingly soluble 
crystalline powder — ‘‘PbA'. prisms 

{Py 3) -Methyl -quinoline {B 8) carboxylic 
CHCHCCHCH ^ ,, 

CO2H 0 CH C N CMe ^ 

carboxylic acid [285°] Formed by heating a 
mixture of paraldehyde, m amido benzoic acid, 
and HClAq (Doebner a Miller, B 17, 941) 
Formed also by the oxidation of the correspond- 
ing aldehyde by Ag^O (Eokhardt, B 22, 281) 
Formed also by oxidation of the corresponding 
di methyl quinoline (Bist, B 23,2262), and from 
the corresponding amido methyl qumohne by 
Sandmeyer’s reaction (Bjst, B 23, 3485) Long 
silky needles which may be sublimed Sol 
alcohol, nearly insol water — HA'HCl aq 
small tables, si sol cold water — (HA^H^tClj 
monoclmic prisms — (HA')2H2Cr20, yellow 
needles, v sol hot, si sol cold, water — 
CaA'22aq sparingly soluble prisms — GuA'gSaq 
green tables — crystaUme pp 

{Py 3) -Methyl-quinoline {B 4)-oarl)ozyUo 

•*“ CH 0^^ 0 OMe 
ioa;^Ztc acta [161°] Formed by heating a 
mixture of 0 amido benzoic acid (26 g ), par- 
aldehyde (18 g ), and HClAq at 100° (Doebner 


a Miller, B 17, 943) Formed also by oxidation 
of the corresponding di-meihyl qumohne (B. 
Meyer, B 23, 2259) Colourless needles (con- 
taimng Jaq), v sol hot water and aloohoL 
Split up by heat mto CO, and qumaldme.— 
HA'HCl* concentno tables, v sol water — 
(HA'laHgPtClg 2aq large red prisms, sol hot, 
b1 sol cold, water — CuA'g l^aq small dark- 
green needles — *AgA' amorphous pp , changing 
mto slender needles when heated with water for 
a long time 

(B 4)- Methyl -qnmoline (B l)-oarbozyUo 
acid cjcH^^®*^^ (hJkTcthphquinohne 

ana-carboxyhc acxd [286°] Prepared by 
heating the correspondmg di methyl-quinolme 
with dilute HNO, at 170° (Lellmann a Alt, A, 
237, 310) White powder Yields (B 4) metibiyl- 
qumolme on distillation with lime A solution 
of its ammomum salt gives a dirty green pp 
with FeSO,, a hght green pp with CuSO,, and 
a white pp with lead acetate 

Salts — HA'HCl aq silky needles — 
(HA')2H2PtCl, 6aq yellow needles — 
(HA')2H2PtCl, 2aq needles — (HA')2H2PtCle. — 
CaA'2 crystaUme pp 

{Py 3)-Methyl-qumolme {Py 1) carboxylic 
acid C8H4<^j^(22^-CMe ^niluvxtomc acid, 
[242°] 

Formation — 1 By boihng a mixture of 
aniline and pyruvic acid with water , or by 
boilmg anilpyruvic acid with water In this 
reaction CH3 CH CH CO COjH may perhaps be 
assumed as an mtermediate acid (Bottinger, B. 
14, 90, 133, A 191, 321) —2 By oxidising 
{Py 1,3) di methyl qumohne with CrOs (Beyer, 
J pr [2] 33, 411, Seitz, B 23, 2257) -3 By 
heating isatin with acetone and dilute (5 p c ) 
NaOHAq (Pfitzinger, J pr [2] 38, 682) 

Properties — Lammas or needles (containing 
aq), sol water and alcohol, v e sol dilute 
acids Tastes bitter 

Reactions — 1 Yields qumaldme on distilla^ 
tion with lime (Kusel, B 19, 2249) — 2 Oxidised 
by KMnO, to pyndme tncarboxyho acid — 
3 Bromine m chloroform forms an oily addition- 
product, which gives up aU its bromine on treat- 
ment with boihng water (B6ttmger, B 16, 235'D 

Salts — HA'HCl aq needles , loses its HCl 
when treated with cold water — (HA')2H2PtCla 2aq 
— HA'HBr 2aq — BaA'j aq — AgA' small plates. 

{Py 2) Methyl quinoline {Py 8)-carboxylio 

aoid [144°] Formed by 

oxidation of {Py 2, 3) -methyl ethyl-qumohne 
(derived from anihne and propionic sddehyde) 
with CrOj and H^SO, (Doebner a MiUer, B 17, 
1715 , 18, 1641) Long silky needles or mono- 
chnic prisms (from ether alcohol! , sol hot water 
and alcohol Split up at 160° into CO, and 
{Py 2) methyl-qumolme — CuA', si sol water. 

{Py 3)-Methyl quinoline {Py 2) carboxylic 

acid CM^*^ gwiwaZdtne carboxylic 

acid [234°] Formed by saponification of its 
ether, which is produced by the action of o- 
amido-benzoio aldehyde on an alkalme aqueous 
solution of acetoacetio ether (Fnedl&nder a Odh- 
rmg, B 16, 1886 , B 19, 87) Formed also by 
oxidismg {Py 2, 8)-di methyl qmnohne with 

0o2 
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obromio aoid (Bohde, B 22, 267) Oolourless 
needles, sol water, m sol aloonoL Split np 
on fusion into COj and qumaldme. 

Ethyl ether EtA'. [71®] Long white 
needles, msol water May be distilled. — 
(EtA')2:^t01,2aq sparingly soluble yellow 
needles. 

Methylo-todide of the ethyl ether 
EtA'Mel [206®] Orange needles, si sol cold 
water and alcohol, v sol hot water Ag^O con 
verts it into the oxide fEtA'Me)20, an amorphous 
pp which, when freshly prepared, IS sol benzene 
and chloroform, insol water, alcohol, ether, and 
hgroin , after a time it becomes insol benzene 
and chloroform The oxide decomposes when 
heated between 180® and 240® HCl converts it 
into EtA'MeCl, which yields (EtA'MeCl)2PtClg, 
crystalhsing in golden plates [217°] 

(Py 1) Methyl-quinolme (B 2) carboxylic 

oxyho ac%d [260®--270®] Obtained by oxida- 
tion of the correspondmg di methyl quinoline by 
chromic acid mixture (K Daniel, B 23, 2264) 
Stellate groups of needles Yields lepidme on | 
distillation with soda lime 

Hethyl-qumoUne oarboxyhc acid 0,sHgN02 
M CgH,(0,HMeNCO^) [190®] Formed by 
oxidising the fraction 275°-285® (? di methyl 
qumobne) of the product of the action of amline 
on a mixture of isobutyno aldehyde, methylal, 
and HOI (Von Miller a Kmkelm, B 20, 1940) 
Small crystals, m sol water and alcohol , gives 
off OOj on fusion 

(Py 4) Methyl quinoline tetrahydride (B 3)* 
carboxylic acid 

CH OH 0 CHj CH^ 

COjHO CHONMeCHj 
Kavrolme m-carhoxylic acid [164®] Obtained 
by heating quinoline tetrahydride (B 3) carb- 
oxyho acid with Mel at 150® (Fischer a Korner, 
B 17, 765) Needles, si sol water, v sol 
alcohol. 

(Py 4) Methyl quinoline tetrahydride 
(J^ 1) carboxylic acid OaH4<^ (OH^^ 

Methyl tetrahydro cinchomc acid Formed by 
heatmg the hydrochloride of quinoline tetra 
hydnde (Py 1) carboxylic acid with MeOH and 
Mel at 100®, and decomposing the resulting salt 
with AgjO rWeidel, M 8, 66) Crystallises from 
cold alcohol m large prisms (containing 2aq) , 
v sol water and alcohol, nearly insol ether 
Beduoes warm ammoniacal AgN Og Decomposes 
on distillation, yielding an anhydride 
which IS a colourless oil (298® at 744 mm ), msol 
ether, alcohol, and dilute acids, and is converted 
by heating with HClAq at 150® into MeCl 
and quinoline tetrahydride (Py 1) carboxylic 
acid (Weidel a Hazura, M 5, 643) On heating 
the a^ydnde with aqueous KOH it is converted 
into * homohydrocinchomo acid’ C„H„N02, 
which crystallises m pearly leaflets [125®], msol 
water, sol alcohol and ether, and forms a hydro- 
ohlonde 0i,H,2NO2HCl aq, crystaUismg m tri- 
metno prisms (a b e » 93 1 2 07) , and a methylo- 
lodide OiiHiiNOgMel aq, formmg monochmo 
crystals , converted by AgjO into OnHi2MeN08aq, 
oz^talhsing m glittenng pnsm8,Y e sol water 
Salts — The metallic salts are extremely 
dekquesoent. — HA'HOl aq large monoolmio 


crystals ~(HA')2H2Pt01g large orange crystals. 
— HA’HIaq large monoclimo crystals 

(B 2 , Py, 8 ) Di-methyl-quinoline (Py !)• 

carboxvhc acid Q C(0O2H) QH 

oarhoxyuo aow oH 0 N ==CMe * 

[262®] Formed by the action of aqueous NaOH 
on a mixture of p methyl-isatm and acetone 
(Pfitzinger, / pr [2] 88, 684) Shining plates 
(from water) 

(B 4, Py 8 )-l)imethyl-quinoline(B 2 )-oarb 
oxyiio acid 

COjHQ OH gCHOH 
CHCMeO NCMe * 

Formed by oxidising (B 2, 4 , Py 3) trimethyl- 
quinohne with CrO, and dilute H2SO4 (Panajo 
toff, B 20, 88) Needles (by sublimation) , sL 
sol water and cold alcohol On distillation with 
lime it gives (B 4 , Pt/ 3)-di-methyl-quinoline 
Salts — ^HA')2H2ptClg4aq orange needles. 
— BaA'j white needles, V sol water — AgA'aq 
amorphous precipitate becommg crystalline — 
CgH2(N02)sOH [221®] Yellow needles, si soU 
water, v sol alcohol 

(Py 2, 8) Di methyl-quinoline (B. 2)-carb. 

oxyho acid C crfp CH QMe „ 

oxyiio acio hC CH 0 N CMe l-iVO J 

Formed by oxidising (B 2 , Py 2, 3 tri methyl 
quinoline (Miller a Ohler, B 23, 2268) Silky 
needles, si sol water and alcohol Gives on 
distillation (Py 2, 3) di methyl quinoline [08°] 
— CuA'gaq 

(Py 3)-Methyl-quinohne (B 2, Py 1) di 

oarboxyhc ao,dCO.Hg^CHgC(WH 

Formed by heatmg p amido benzoic acid (30 g ) 
with pyruvic acid (20 g ) and aldehyde (12 g ) m 
alcoholic solution on a water bath (Von Miller a 
B Meyer, B 23, 2262) White powder, msol 
alcohol and other solvents Cakes together at 
160® Gives qumaldme on distillation with 
lime — CuA’2 green crystalhne pp 

(Py 3)-METHYL-ftUIN0IINE (B 3)-CABB 
OXYLIC ALDEHYDE OaHgNO % e 

QH CH Q CH CH ra 1 01 T) j u 

COH 0 CH 0 N CMe ^ Prepared by 

adding KMnOg to a dilute solution of sodium 
methyl qmnolyl acrylic acid covered with beriz 
ene and frequently shaking (Eckhardt, B 22, 
277) Slender hair like crystals (containing 
IJaq !) Melts at 61® when anhydrous and 73® 
when hydrated V sol dilute HClAq, si sol 
acetic acid, v sol alcohol, ether, and benzene, 
m sol ligrom and hot water Volatile with 
steam Reduces ammoniacal AgNOg Gives a 
crystalline sulphite, and a red colour with 
phenyl hydrazine acetate AggO oxidises it to 
the correspondmg carboxylic acid [286°] On 
heatmg with methyl-quinohne and ZnO^ for 
2 hours at 150® it yields a oondensation product 
[69®] 

Salts — B’HCl pale yellow needles — 
B'HjPtClg [211®] Triolmio crystals (from 
alcohol containing HOI) — B'C«H2(NOj),OH. 
[182®] Needles, blackenmg at 174® 

Phenyl^hydraeide 0„H,jN, The salt 
CiyHjgNgHCl separated as brick-red hair-like 
oi^BtalB on ad£ng a hot solution of phenyl 
hydrazme hydroclflonde to a hot solution of the 
base in HClAq In presence of H2SO4 the salt 
(C,7H,gNg)4(H2S04),9aq separates m small bnck 
red needles 



METHYL-QUINOLINE SULPHONIO ACID 889 


(Py, 8) Methyl-quinoline {B 2)-carboxyUe 

tioeT 

Formed by oxidismg the corresponding methyl- 
qumolyl acryho acid with EMn04, accompanied 
by agitation with benzene (Miller a Kmkelm, B» 
18, 3237) Needles (from water) , m sol ligroin 
and hot water, v e sol alcohol, ether, benzene, 
and acids On heating with qnmaldine at 150^ 
it forms OpHaN CH OH CpH^NMe, a yellow m- 
Boluble substance melting aboTO 800°.^ 
B jHjPtClp 2aq orange prisms 

Phenyl hy dr aside Gj^Hii^N,. [160°]. 
Golden prisms (from alcohol) 

{B 2, 4) Di methyl quinoline JPy 8) oarb- 

oztIio aldehvde ^ ri07®l 

oxyiio aittenyae 0 N 0 OHO -• 

Formed by oxidismg (J5 2, 8) di methyl qumolyl- 
acrylio acid with EMnOa (Panajotoff, B 28, 
1471) Yellowish plates, y sol alcohol and 
ether, si sol water Sol acids, insol alkalis 
Tri-methyl-quinoline carboxylic aldehyde 
OjjHjjNO [101 6°] Formed from tetra methyl- 
quinoline (denved from paraldehyde, anihne, 
and HCl) by treatment with OrOjOi^ followed by 
water (Einhorn, B 18, 3144) Crystallises from 
water in needles (containing Saq) which melt at 
74° When anhydrous it melts at 101 6° It 
reduces ammoniacal AgNO,, formmg a mirror 
It yields an oxim [203°] and a phenyl-hydrazide 
[207°] 

METHYL^miNOLINE MEBCAPTAN 9. 

MbTHYL-QUINOLTL MBRCAPTAlf 

{B 2)-METHTL.aBIKOLIKE (B 4)-8ITL. 
PHONIC ACID O.oHpNSO.iS 

OH C(SO^)^^*^’^ 

acid Formed by boilmg a mixture of p-toluidine 
Bulphonio acid, nitrobenzene, glycerin, and 
H,S04 (Fischer a Wittmack, B 17, 441) 
Formedalsobythesulphonationof (B 2) methyl- 
quinoline (Herzfeld, B 17, 1562) Colourless 
plates, si sol boihng water — KA' y sol water 
—BaA'a (dned at 130°) amorphous, si. sol 
water 

{B 4) Methyl-qxunohne (B 1)-Bulphonio acid 
^ CM? Obtained by heating o- 

toluidme sulphonic acid OpH,Me(N£[a)3D,H 
[1 2 4] with glycerin, nitrobenzene, and HjSO^ 
(Herzfeld, B 17, 904) Formed also by sul- 
phonatmg (B 4) methyl quinolme (Herzfeld, B 
17, 1560) Flat pnsms (from water), y sol 
water — hA' long soluble tables — BaA , soluble 
trimetrio tables 

(B 4)-Methyl-qninoline (B 2)-Bulphonic acid 
OH OMe>0»°^ Formed by heating o- 
toluidme sulphonic acid OpH,Me(NH2)SO,H 
[1 2 6] with glycerm, mtrobenzene, and H2SO4 
(Herzfeld, B 17, 903) Colourless sparingly 
soluble pnsms 

{Py ^ Methyl-quinoliue (B. 9)-culphonic 

•«ld®°*^OHOHO°N OMe- |». 

sul^hcme acid Formed m small quanti^ m 
the sulphonation of qumaldme Pmparea by 
heating amido-benzene^i-Bulphonio acid (100 pts ) 
with paraldehyde (80 pts ) and HOI (100 pts.) for 
2 hours on the water-bath (Doebner a Miller, B. 
17,1708) Small monoclmio crystals, y soL hot 


water On fusion with KOH it yieldf ozy- 
methyl-qmnoline [213°] 

{Py 8) Methyl-quinohne (B, 4)-sulphonie 

- QH OH 0 OH OH ^ , , , 

OH C(SO.H) 0 N OMe- 

phonic acid Formed, m small quantity, in snl- 
phonatmg qumaldme (Doebner a. Miller, B 17, 
1708) Long flat tnclmio prisms, y soh hot 
water On fusion with potash it yields oxy- 
methyl qumohne [74°] 

{Py, 8) Methyl-qumoline (B 1 or 8)-8ul- 
C(SO,H) g OH QH ^ 
phome aeid g oH — 0, N CMe ^ 

CHOH OCHCH ,, 

C(SO,H)CHO N CMe Q^'f^ldine m sul- 

phonic acid The chief product of the sulpho 
nation of qumaldme (Doebner a Miller, B 17, 
1708) Ghstenmg monoclmic prisms , sol hot, 
si sol cold, water On fusion with potash it 
gives oxy methyl qumohne [234°] Distillation 
with KOy yields the nitnle of the correspondmg 
carboxylic acid (Richard, B 23, 3488) 

(Py 1) Methyl-quinoline sulphonic acid 

0,H,{S0;B[)<^“® Lepidtnesulphonusaeid 


Formed by heating ‘ homohydrooinchomo acid • 
C,oHpNSOs with H2SO4 at 180° (Weidela Hazura, 
M 5, 652) Crystallises from water m thin 
plates (containing aq) , nearly msol cold, y. soL 
hot water 


(Py 1) Methyl quinoline (B 2) sulphonic 
Penned by beat- 

ing lepidine (1 pt ) with H2SO4 (8 pts ) at 800° 
(Busch a Koenigs, B 23, 2680) Silky needles 
(containing aaq), y sol hot water — AgA'aq. 
white jelly, becoming crystallme 

(Py 1, 3) Di-methyl-quinolme sulphonic acid 

C.,H.,NS0.*-« 0,H,(SO.H)<®“®g®^ Formed 

by sulphonatmg the correspondmg di methyl- 
qumolme (Beyer, J pr [2] 38, 407) Tables or 
flat needles, not melting below 303° On fusion 
with potash it yields oxy di methyl qumohne 
[44°] 

(B 1, 4) Di-methyl-qumoline (B 2) sulphonic 
acid ^^®>CiH,N. p-Xyloqmnohne 

sulphonic acid Formed by heating (B 1, 4)-di- 
methyl-qumohne with fuming H2SO4 Formed 
also from xyhdme sulphomo acid by heating 
with nitrobenzene, glycerm, and H2SO4 (Ndlting 
a Fruhhng, B 21, 3167) — KA^ needles or 
plates, y. sol water — ^BaA'g aq plates, T soL 
hot water — ^BaA'j 2aq 

(B 1, 4)-Di-methyl-quinolme (B. 8)-8nl« 
phonic acid go^g®g^^O.H,N Formed by 

heatmg xyhdme sulphomc acid (denyed from 
P xylene sulphomo acid) with nitrobenzene, 
glycerin, and BL3S04 (NOltmg a Frdhhng, B 21, 
8156) Short white plates, si sol cold water, y. 
sol hot water and dilute acetic acid — KA'aq y. 
e soL Vater — BaA'^aq. needles, t. sol. hot 

(B 2, 4)-Di-methyl-quinclinc sulphonic acid 
Oa^e,(SO,H) (0,H,K) Formed by heatmg the 
correspon^ng ^-metnyl-quinolme with fuming 
HbS 04 at 166° (Berend, B 17, 2716). Minute 
needles (from alcohol-hgrom). 



m METHYL-QUINOUNB SULPHONIC ACID 


(B 2,4^ Py Sj-Tri-methyl-quinoline {B 1)- 
•ulphonlo acid. Formed from the oorrespondmg 
tn-methyl-qomolme by heatmg with HjSsO, at 
125^ (Panajotoff, B 20, 36) Small yellow needles 
(from dilate HOlAq), not melting at 260^ . msol 
cold water —BaA'* 8&q silky needles 

METHTL-QinNOLlNIC ACID v METHm- 

EYBZDINB DIOABBOXYLIO ACID 

METHyL-QUINOLINITTM HYDRATE v. 
Methylo-hydrate of QuinoIjIne 

iPy l).METHYL.(Py 3 B 8).DiaDIN0LYL 
yOMe OH yOH CH » 

[188^. Obtained by heating flavamlme(IO pts h 
Yith mtrobenzene (6 pts), glycerin (30 pts), 
md BE2S04 (30 pts) (Fischer, B 19, 1036) 
}oloarle8S crystals Strong base Its salts 
nth mmeral acids have a splendid blue floor* 
isoenoe in dilute solution 

Methylo^todide B'Mel flne yellowish 
leedles, easily soluble m water 

Di-^l/ 3) methyl-diquinolyl O^oHi^Nj i e 

3Me*.^ A CMe* (above 

160®) Prepared by gradually adding paralde- 
ayde (90 g ) to a solution of benzidme (80 g ) in 
sono HOlAq (400 g ) at 100® After heatmg for 
ten hours the proauct is diluted with water, 
treated with NaNO^, boiled, and ppd by KOH 
|Hma, A 242, 326) Slender white needles, sol 
ilcohol, benzene, and chloroform, si sol water 
md ether.— B^HaPtCl. 2aq light yellow pp , si 
VoL hot water —B"2HNOs small colourless 
leedles, V sol water, si sol alcohol — ^B^H^CrjO, 
dender yellow needles, si sol hot water 

Di-methyl diquinolyl CjoHigNj aq [162°] 
Formed by heatmg qumalcUne with sulphur 
(Von Miller, B 21, 1828) Crystallises from 
alcohol m white needles (containing aq) Its 
piorate crystallises m needles The platmo- 
ohlonde forms needles, v si sol water 
Tetra-methyl-diquinolyl 

OMe N N OMe 

Tetra-methyl diquinolyhne [232°] Formed 
by heating benzidme with acetone and cono 
HOlAq at 180° (Schestopal, B 20, 2506) White 
plates, msol water, si sol ether, v sol alcohol 
^en heated with benzoic aldehyde and ZnCl, 
at 180° it forms a compound crystallismg from 
alcohol m yellow needles 

Salts — ^B^HjOly Needles, v sol water and 
alcohol — ^B"H2S04 Needles (from water) or 
pnsms (from alcohol) — B^H^PtClj needles — 
B'^HgCrjO, needles, si sol cold water— Pi- 
orate msol water and cold alcohoL — 
B^IgCLj 2HC1 flesh coloured needles 
Methylo-%od%deB*'MQ^^ [270°]. 
Ethylo-iodide B"EtX [168®] 

(Py 3).METHYL QDIN01YL.(B 2).A0ET. 
HO ACID 0„H„N0, tj$. 

co^CHOHg OHgcHgH 
CH.OHO N OMe 

QvmcMm^^icryhc acid Obtamed by heatmg a 
mixture of paraldehyde(40 g ), p-amido-omnanuc- 
acid hydroohlonde (SOg.), and cono. HOI (60 g ) 
(Miller a. Einkelm, B 18, 8285) Small con- 
oentno needles Decomposes between 240° and 
250° Sol hot alcohol, si soL cold alcohol and 
water. By an alkalme solution of EBinO« it is 


oxidised to methyl-qumohne carboxylic aldehyde 
O^jMeOHO 

Salts — A'H,H01aq easily soluble concen 
tno pnsms — AH,HNO,aq needles or pnsms, 
si sol dilute HNO, — (A'H,H01) JPtOl4 2aq , 
reddish-yellow pnsms 

(Py 8)-Methyl-qui]iolyl (B 8)-aoryho acid 

0 H NO gHCHQCHgn 

♦ «• 00^ OH OH G OH 0 N OMe 
[246°] Obtamed by heatmg m-amido-cmna 
mic acid with paraldehyde and cono HOlAq at 
150° (Eckhardt, B 22, 272) Small white 
monoclmio pnsms (from alcohol), tending to 
become yellow , si sol ether, chloroform, and 
petroleum ether, m sol alcohol, benzene, and 
acetone When heated above its melting point 
a small snbhmate of slender needles [22d°] is 
obtamed. KMnO^ oxidises it to the correspond 
mg methyl-qumolme carboxyhc aldehyde On 
warming with chloral on the water bath two 
compounds are formed One of these compounds 
0 ,oH 4N0,.CH2 CH(0H)C01, crystaUises from al- 
cohol m pnsms [201°], which dissolve in mtno 
acid with violet fluorescence, and which yield 
the salts OjsHijOljNOjHOl [over 300°] and 
AgOijHiiOlsNOs crystallising in slender needles 
The other compound O^sH^Cl^N^Oj crystaUises 
from alcohol m needles [128°] which dissolve m 
nitric acid with blue fluorescence, and which 
forms a salt C29H25CI5N2O5HCI [217°] 

Salts — HA'HCl aq dehquescent trimetrio 
needles — (HA')2H2PtCl4 2aq yeUow needles 01 
plates — ^'HNO, aq needles, sol water — 
HA^04H2(N02)0Haq [162°] Bundles of 

slender needles, sol alcohol, hot water, and 
HOAo, si sol ether — CaA'gSaq slender needles 
(from water), y sol dilute HClAq and acetic 
acid — AgA'2aq minute crystallme lancelets — 
AgA'4aq nee^es 

{Py 8)-liethyl.quinolyl-(P 1 ?)-acrylio acid 
OijHjiNOj Formed on one occasion in the 
preparation of the preceding isomeride (E ) 
CrystaUises m yeUowish monoohmo plates (con 
taming aq) [184°] and m white crystals (con- 
taining i EtOH) [204°] Its ammomacal sola 
tion, uiuike that of its isomende, is not ppd. by 
salts of Ba, Ca, and Mg 

(B 2, 4)-Di-methyl-(P^ 8)-quinolyl-aorylio 
... gMe CH Q OH QB 
“'^^CH OMeO N OCHOHOO^H 
by boiling the compound of chloral and {B 2, 
4,Py 3) tn-methyl-qumolme with aqueous K CO, 
(Panajotoft, B 20, 42) YeUowish needles, de 
composmg at 180°, forming a product meltmg 
at 210° 

METHYL-QDINOLYL-AHMONIDM IODIDE 


V, Methylo-wdide of Quinolinb 

(Py 1)-METHYI-QUIN0IYL ETHYL SDL- 

PHIDE CIA<°N*oiBt* by treating 

methyl-qumolyl mercaptan with NaOEt and 
EtI (Boos, B 21, 628) Oil, volatile with steam 
— B'2By?t01,iaq— B'm [214®] LongyeUow 
needles 

(Py 8)-Hethyl-quinolyl ethyl sulphide 

OA<^S£oMe 

dium methyl-qumolyl mercaptide and EtI (B ). 
White neemes,V. eoL aloohol and ether, msol. 
water 
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T£TBA . METHYL - HldVlKOLYLINE t; I 

TeTBX HBTHTIi DIQTTINOLm | 

{Py 1) METHYL {Py 8)-QTriN0LYL MER- i 

CAPTAN OA<°n®OSH Formed 

by heating {Py 3, 1) oxy methyl qumohne with 
at 160°, extracting the product with HClAq 
and ppg with water (Roos, B 21, 625) Brown- 
ish needles ^from alcohol) , msol water, si sol 
cold alcohol, v. sol ether Not attacked by 
hydroxylamine or phenyl-hydrazine oxi 

dises it to a disulphide NaOEt and Etl form 
methyl quinolyl ethyl sulphide 

{Py 3)-Methyl-(Py l)-quinolyl-mercaptau 

action of on {Py 1, 3) oxy methyl quinoline 
(Roos, B 21, 628) Crystallises from water m 
plates (contammg aq) , v sol hot water, alcohol, 
and ether With NaOEt and Etl it yields 
Cya5MeN(SEt) [56°] 

Di-(Py l)-metliyl-di-(Py 3)-qumolyl disul- 

n TT OH QH CMeNy. p tt 

phide OeH.c; N C S S 0 N 


n TT OH vH CMeNy. p tt 

phide OeH.c; N C S S 0 N I 

[167°] Prepared by oxidising the correspond 
mg mercaptan with hydrogen peroxide (Roos, J5 
21, 627) White plates (from benzene) , v sol 
alcohol, ether, and benzene, msol water and 
alkalis 

{Py 8) - METHYL - (P 4) - QTJINOLYk 
PHENYL KETONE C^HjjNO t e 

OHCBz cL {B iySemoyl^mnaldme 
[108°] Colourless felted needles Formed by | 
boiling 0 amiclo benzophenone (1 pt ) and par 
aldehyde (2 pts ) with dilute H2SO4 (16 pts ) 
(Geigy a Koenigs, B 18, 2406) 

{Pij 3)-methyl-(P 2)-quinolyl phenyl ketone 
OACOg CHCCHCH ,, 

CH CH C N CMe 

300°) Formed by adding paraldehyde (1 mol ) 
to a hot solution of p amido benzophene (1 mol ) 
m cone HClAq and digesting the mixture on a 
water bath (Hinz, A 242, 323) Plates (from 
alcohol) , V sol hot water, alcohol, and ether — 
B'^HoPtClg 2aq needles Melts at 110° when 
anhydrous — B' H Cr^O^ needles 
MethylO’iodideB'^ilQl [220°] 

(B 2).METHYL.(IUIN0XALINE O^H^N^ te 

CH^ CH 0 N CH Toluq^uinoxahne (244° un- 
cor) Obtained by the action of glyoxal on 
(1, 3, 4) tolylene diamine, and purified by means 
of its compound with NaHSOg (Hmsberg, B 17, 
321 , A 237, 33b) Liquid, tummg yellow in 
air and light , miscible with cold water, alcohol, 
ether, and benzene, less soluble in hot water 
With tin and HClAq it gives a blue colouring 
matter Forms a dibromide OaHgBrjNj crystal- 
lising from chloroform in needles, which blacken 
and decompose at 170° — B'jHjPtClj yellow 
needles » si sol water and alcohol — 

Needles [136°] , si sol water 

Oompound wtth sodxum bisulphite 
B'(NaHSOa],2aq slender needles; t.boI water, 
m sol aJconol 

Ethylo^iodide B^tL Colourless crystals, 
?. soL water, sol alcohol and chloroform 

PWWahveS-^V OhLOBO TOLUQVXNOXALnOB 


(B 2 , Qu 2) • Bi • methyl • qumoxaline 

CH^ OH C N CMe * * ^^thyl tolylene-quinoxah 
me * [64°] (268° uncor ). Formed by the 

action of ohloro-acetone (2 mols ) on an aqueous 
solution of (1, 3, 4) tolylene diamme (Hmsberg, 
B 19, 485 , A 237, 368) Formed also by the 
action of tolylene 0 diamine upon methyl glyoxal 
or its oxim, nitroso acetone (Pechmann, B 20, 
2544) White crystals, turning red m the air , 
V e sol cold water, alcohol, and ether Ppd 
from its aqueous solution on boihng or on adding 
KOH Not affected by mtrous acid or Aep -- 
B'aHjPtCl* yellow needles si sol water 

Tn metkyl-qwnoxalme CHONCMo 

[91°] (271°) Formed by the action of di- 

methyl diketone (diacetyl) on (1, 3, 4) tolylene 
diamine acetate (Pechmann, B 21, 1414) Hexa 
gonal crystals (from hgroin) 

Tetra-methyl diqoinoxaline, so called, 
gMeNQCHQNQMe qaooi 

CMe N C CH C N CMe ] Obtamed 

by wamung tetra amido benzene with excess of 
di methyl diketone CH, CO CO CH, (Nietzki a 
Muller, B 22, 444) Reddish star shaped plates 
(from anihne) Nearly msol water, alcohol, and 
ether Its solution m cone H-SO, is bluish 
green, and becomes blue on dilution 

METHYL-aniNOXALINE BICABBOXYLIC 

ACID fl TT N ft «. CMe CH C N g COjH 
ACID 0 ,jH 8N,04 te cH CHCN CCOgH 

Toluqmnoxahne dtearboxylte aetd Prepared 
by the action of an aqueous solution of (1, 3, 4) 
tolylene diamme on sodium di-oxy tartrate (carb 
oxytartronate) at 80° (Hmsberg, A 237, 353) 
Colourless needles or prisms , v sol water, v si 
sol benzene When crystallised from water its 
molecule contains ^aq The anhydrous acid de 
composes at 130° into CO^ and a mono oarboxyho 
acid SnCl, forms a compound crystaUising m 
dark gre en n eedles, si sol water 

METHYL-QUINOXYL v {Py 1)-Oxt-icxthyl 

QUINOLINE 

METHYL-EESOECIN v Orcin 
Di-methyl-resorcin v D% methyl derwahve 
of Resorcin 

Tri - methyl - resoroin 0«H(CH3),(OH), 
[1 3 5 2 6] Dt oxy mesitylene Mesorem [160°] 
(276° cor ) 

Preparation —Nitro mesidme, obtamed by 
partial reduction of di-nitro mesitylene, is treated 
with HNOj and converted mto nitro mesitol, by 
reduction of this and treatment again with HNO, 
mesorcin is obtained (Enecht, B 15, 1375) 
Properties — White plates si sol cold water 
May be sublimed Reduces ammoniacal AgNO, 
in the cold By FejCl, it is oxidised to oxy 
isoxyloqumone Heated with £[^3^4 gives a 
substance whose alkahne solution is pinlk with 
an intense green fluorescence 

Di-acetyl derivative 0,Hio(OAo)3 [63°] 
(306° cor ) 

METHYL E0SANILIKE8 v Mbthyl-tbi 
amido dx phentl-ioltl-cabbinols 

Methyl - pararosanilines v Mbthtl • tri 

AMIDO-TBI-PHENYIi-OARBINOLS 

BI-METHYL . E081NB0LE i^ 

P)* 



m 


DI-METHYL-ROSINDOLR 


together with benzoyl xnethyl-mdole by heatmg 
methyl-indole (methyl ketole) with benzoyl 
chloride and ZnOl, jUso formed by oxidation of 
the leaoo- compound benzyhdene-methyl-indole 
Amorphous yellow pp » V sol alcohol and ether, 
oryellowish-redpnsmatio crystals, &1 sol alcohol, 
▼ sL sol ether. The amorphous modification is 
converted into the crystaUine by long boiling 
with water It dissolves in acids and m alcohohc 
KaOH or EOH with a red colour Its salts are 
red dyestuffs closely resembhng rosanilme By 
zinc-dust and NH, it is reduo^ to benzyhdene- 
me^yl indole [248*^1 — ^B^Ol small metifihc 

r en crystals , si sol water (Fischer a Wagner, 
20,816) 

METHYL 8ALI0YLI0 ACitB v Oxt-toluio 
ACID and the Methyl d&rwatvoe of o-Ozr bbnzoio 
Aam 

METHYL.8AL10YL10 ALDEHYDE o Methyl 
derwatwe of o Oxv bbnzoio aldehyde 

DI-METHYL.8ELENAZ0LE v Selenium, 

OBOANIO COMP OUNDS. 

METHYL-8ELENIDE v Selenium, oboanic 

COMPOUNDS 

METHYL SILICATE i e Si(OMe), 

(122°) SG 10589 VD 5 38 (calc 6 26) 
Formed by the action of S1CI4 on dry methyl 
alcohol (Fnedel a Crafts, A Ch [4] 9, 82) 
Colourless hquid with fragrant ethereal odour , 
m sol water, the solution depositing gelatinous 
Bihca when kept for a month When heated with 
S1CI4 m vanous proportions it gives nse to the 
compounds ClSi(OMe)8, (116°), S G fi 1 196, V D 
6 68 (calc 6 42), Oi,Si(OMe)j, (0 100°), SG a 
1260, VD 6 66 (calc 6 67), and Cl,Si(OMe), 
(c 84°), VD 6 66 (calc 6 73) 

Heza-methyl disilioate McgSisO, (202°) 
SG a 1144 VD 919 (calc 8 93) Formed 
when, in the preparation of Me4Si04, the methyl 
alcohol 18 not quite dry Formed ^so by heat- 
ing Me^SiO^ (2 mols ) with water (1 mol ) and 

methyl alcoh ol 

MSTHYL-8TIBINE v Antimony, ComjpouTida 
with o rgame radicles, vol 1 298 

METHYL -8TILBAZ0L v Stybyl methyl- 

PYBIDIN B. 

METHYL*STILBENE v. s-Fhbvtl-tolyl- 

aTBYLENE 

Db>inethyl-stiIbeiLe v Di-tolyl-ethylbne 
Tetra-methyl-stilbene v Di-^lyltl-ethylene 
METHYL.8TBY0HNINE v Stbyohnine 
MET HYL -B TYBE HE v Tolyl-aobtylbne 
METHYL 8TYBYL XETOHE 17. Stybyl 

METHYL XBTO NE 

METHYL-8UG0INI0 ACID v Pybotabtabio 
Acm 

u-Di4nethyl-8iiooinlo acid 0^,04 i e 
COjH CHyOMeyCOaH Isoadn^ acid Isohu* 
tane diearhoxyhc acid Mol w, 146 [140°] 

HOv 671,400 HOp 671,700 HJ* 287,800 
(Stohmann, Kleber, a. Langbem, J pr [2] 40, 
212 ) 

Formation* — 1 From its imide, which is 
formed, together with di-methyl malonanuc acid, 
by oxidising mesityhc acid 0,Hi,KOu with 
KMn04 add solution (Pinner, B 16, 682) — 
2 By boiling with HClAq the isobutane tncarb- 
oxylio ether OO^t 0MeyOH(CO3Et)s obtained 
by the action of a-bromo isobutyric ether on 
sodiomalonie ether (Leuckart, B 18, 2860, 
Bischoff, B 28, 1948). Formed also by heating 


the corresponding isobutane tricarboxylic acid 
(Barnstein, A 242, 188) — 8 By oxidising with 
chromic acid mixture the terpeneOjoH,, obtained 
from copaiva balsam (Levy a Englander, A 242, 
192) — 4 By oxidising tropUene 0,Hg with nitric 
acid (SGI 88) (Ladenburg, A 217, 139) -6 
By heating its nitnle (obtained from isobutylene 
bromide and KCy) witn HOlAq at 160° (Hell a 
Bothberg, B 22, 1740) 

Properties —Thick colourless pnsms (from 
benzene), crystaUising from water in eflaores- 
cent monoclmic forms , a 6 c 2 029 1 1 191 ; 
o«118°36',3 = 95°16'. 7 = 101° V sol water, 
alcohol, ether, and acetone, v si sol chloroform 
and ligroln At about 186° it sphts up mto CO, 
and its anhydride 

Salts — EHA"2laq small pnsms (P) — 
KHA" 6aq (B ) — NaHA" 3 Jaq Monoclmic 

prisms , a 6 c = 1 8366 1 4 1801 , A = 90° 43' (L a 
E ) — Na^jA" llaq needles, v sol water — 

NH4HA" — (NH4)2A" — BaA" 2aq (B ) — 
BaA" 2 Jaq monoclmic plates , a 6 c = 1 601* 
1 1790, /8 = 97°26' SI sol hot, m sol cold, 
water, msol alcohol (L a E ) — CaA" aq 
minute plates, si sol water, insol alcohol — 
— CdA"6aq — CuA"2aq — PbA"aq — Ag^A"; 
white pp , V si sol water 

Methyl ether UeJi!' (200°) S G 
105b8 

Ethyl ether Et,A". (216°) SG « 10134 
(B), 11 9976 (L a E) 

Anhydride 
(B), (220°) (L a E)' 

Chloride CAM.j(CACy (201°) (B), 
(193°) Hj a E ) Formed by heatmg the acid 
with POl, at 126° Beaots with phenyl hydraz 

ide, forming the oomponnd 

[182°], which yields a nitrosamme [76°] 

Imide Formed 

from the chloride and HH, Plates (from ether) 
Yields C4HgEK02 2|aq, crystallising m pnsms, 
v.Bol alcohol 

Nitrile CNCH,CMe,CN Isobutylene 
cyanide (219°) Formed by leaving a mixture 
of isobutylene bromide and alcoholic KCy to 
stand for two weeks, beating to 140° to expel 
alcohol, and extracting the residue with ether 
(Hell a Bothberg, B 22, 1740) Clear liquid, 
V sol water 

Anti-s-di-methyl succinic acid GaH,404 t e. 
CO,H GHMe GHMe COjjH Maleinoid di- 
methyl auccvmc acid Butane diccvrboxylic acid 
[120°] (OaB,HaB,Ba.V), [124°] 
(Z) S 80 at 14° 

Formation — 1 Together with the isomeno 
* para * or fnmaroid acid [194°] by reduction of 
di-methyl maleic acid (Otto a. Bdssmg, B 20, 
2786) — 2 Together with the isomeno acid [194°] 
by heatmg withHOlAqthemixtureof their ethers 
obtained by adding o-bromo-propiomo ether to 
an alcohohc solution of o-oyano propionic ether 
and NaOEt (Zelmsky, B 21, 81d0) — 8 A nux- 
tureof the ethers of the two isomeno s-di-methyl« 
Buooinio acids is also formed, with other bodies, 
when o-bromo-propionio ether is heated with 
finely-divided silver (Hell a Bothberg, B 22, 
60) — 4 The mixture of * anti- ’ and * para * di- 
methyl sucoimc acids is also formed by hydro- 
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lysis of butane tricarboxylic acid derived from 
sodium methyl malonic ether and o bromo pro- 
pionic ether (Leuckart, B 18, 2346 , Bischoff a 
Voit, B 22, 889) — 6 From its anhydride, which 
IS formed, together with the anhydride of the 
fumaroid isomende, by heating the fumaroid 
acid [194°] for several hours at 200° (Bischoff 
a Voit, B 23, 641) 

Properties — Concentrically grouped prisma- 
tic needles, more sol hot than cold water, v sol 
ether, alcohol, acetone, and chloroform, si sol 
CS2 and benzene, almost insol ligrom A neu- 
tral solution of its ammonium salt gives a yel- 
lowish red pp with FeCl„ a greenish blue pp 
with cupric sulphate, but no pp with salts of 
Ba, Zn, Mg, Co, and Ni Bromine at 130° con 
verts it into di methyl maleic acid [95°] 

Salts — CaA" 2aq crystalline powder, si 
sol cold water — BaA" 3aq thin plates, si sol 
water — AgoA'^ white crystalline pp 

Methyl ether lie (200°) From Ag^A" 
and Mel at 100° Oil, with pleasant odour 
(Zelinsky a Krapivin, B 22, 646) 

Ethyl ether (222°) 80 510218, 
V 1 0072 (Z a K ) , ^ 1 0315 (B a V ) H C 
1,296,860 (Ossipoff, C R 109, 224) Oil, decom- 
posed by heat into the anhydride and Et^O 
Chloride (186°-197°) 

Imtde Sco>NH [106°] (B a V). 

[110°] (Z a K ) Obtained by distilling the dry 
ammonium salt in gaseous NH, Stellate groups 
of prisms (from dilute alcohol) or thin needles 
(from benzene), v sol water, alcohol, benzene 
and chloroform, si sol ether, v si sol ligroin 
reconverted into the acid [120°] by alkalis 
A mlide CONHPh CHMe CHMe CONHPh 
[222°] Formed from the chloride and amhne 
Needles (from alcohol) 

Phenyl.imtde 

Formed by heating the acid (1 mol ) with ani- 
line (2 mols ) till the aniline begins to distil 
Slender needles, v sol alcohol, ether, and benz 
ene, si sol water 

Anhydride ciMeCO>® t®’"] 
formed by heating the ‘ anti ’ acid to 200°, it 
yields only the ‘ anti ’ acid again when heated 
with water , but when formed from the ‘ para ’ 
acid by like treatment the product (a mixture of 
anhydrides ?) yields a mixture of ‘ para ’ and 
'*anti’ acids, the amount of the latter increasing 
with the duration of the heating Formed also 
from the ‘ anti ’ acid by heating with AcCl In 
all cases it melts at 87° When heated with 
bromine in chloroform at 90° it yields di methyl- 
maleic acid 

‘ Para ’ s-di-methyl-sucoinio sold 0«H,o04t c 
MeCH(C02H) CHMeCOjH Fumaroid variety 
of 8 di methyl succinic acid Isoadipic acid 
Hyd/ropyrocinchonic acid [194°] (0 a B), 
(B a V) (192°) (Z) HF 238,000 HCv 
670,700 H C p 671,000 (Stohmann, Kleber, a 
Langbein, J pr [21 40, 212) S 1 at 22° 

Formation — 1 By heating a bromo pro- 
pionic acid with reduced silver at 166° (Wisli- 
cenus, B 2, 720 , cf anft-ni methyl succinic 
ACID, Formation 8) — 2 By boiling (ajS) di- 
methyl-acetyl succinic ether with cone alco- 
holic KOH (Hardtmuth, A 192, 143) —8 Bv 


boiling an aqueous solution of sodium di-methyl- 
maleate with sodium amalgam (Weidel, A 173, 
109 , M 3, 612) — 4 From its amide which is 
formed by the action of NH, on an oily product 
of the action of bromine on a solution of oyano- 
ethme in dilute HjSO^ (E von Meyer, 7 pr [2] 
26, 368) — 6 Together with the isomende [120°] 
by the reduction of di methyl maleic anhydride 
by HIAq at 220° or by sodium amalgam (Otto 
a Beckurts, B 18, 838 , Otto a Rdssing, B 20, 
2736) — 6 By heating cyano-di methyl succimo 
acid with HClAq (Zelinsky, B 21, 8166) — 7 To 
gether with the ‘ anti ’ isomende, by all the 
modes of formation described above for that 
acid —8 By heating the ‘anti’ isomende for 
several hours with cone HClAq at 180°-190° 
(Bischoff a Voit, B 23, 643) 

Properties — Small tnclinio needles ffrom 
alcohol), si sol water, m sol alcohol On heat- 
ing at 200° it yields a mixture of its anhydnde 
and that of the ‘ anti * acid , after several hours* 
heating it is almost wholly converted mto the 
anhydride of the ‘ anti * acid Its neutral solution 
13 ppd by FeClj, CuSO^, BaClg, and lead acetate 
On treatment with bromine it yields di methyl- 
maleic acid 

Salts — NH^HA" (dned at 100°). Mono- 
clinic pnsms, v sol water — CaA" 2aq prisme 
(Bischoff a Bach, A 234, 76) -CaA"aq (Z ) — 
CaA" l^aq (W ) Monoclmic needles — Sr A" — 
BaA" 4aq — PbA" — PbA" 4aq short prisms — • 
CuA" — AgA" 

Methyl ether me Ji!' (199°) Oil (Zelin- 
sky a Krapivin, B 22, 650) Yields the acid 
[192°] on saponification 

Ethyl ether EtA" (220°) S G g 1 013, 
*5® 1 002 H C 1,303,670 Oil, with pleasant 
odour Yields on saponification a mixture of 
the acids [120°] and [192°] 

Chloride (186°-197°) 

[78°] Prom the 

ether and NH, Crystallises from benzene 
Yields only the ‘ para ’ acid on saponification 
Anihde MeCH(CONHPhl CHMe CONHPh 
[235°] From the chlonde ana aniline Needles, 
sol ether and HO Ac Yields only the * para * 
acid on saponification 

Phenyl imtde 

[126°] Formed by heating the acid with ani- 
line Caustic potash converts it into a mixture 
of ‘ anti ’ and ‘ para ’ acids 

Anhydride ^^cHMeCO^^ 

Fonned from the acid and AoCl May be re- 
converted into the original acid By heatmg 
the ‘ para ’ acid to 180°-196° a mixture of anhy- 
drides [87°] IS formed, which yields on saponifica- 
tion a mixture of * anti’ and ‘ para ’ acids 

Derivative — v Di-chlobo-di-mbthyl suo- 

CINIO Acn) 

Tn-methyl-succinio acid C7H„04 he 
CO,H CHMe CMe, CO^H [106°] Electnedl 
conductwity Bischoff, B 23, 1466 Formed b^ 
the hydrolismg action of £[,304 on pentane tri- 
oarboxyhe ether obtained from sodium methyl- 
malonic ether and a bromo isobutyrio ether 
(Bischoff a Mintz, B 23, 649) Yields an an 
hydride meltmg between 67° and 82° 

This aeid is probably identical with s-di* 
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methyl-glatano aoid (Bisohoff a JaimBnioker,B. 
23, 3403) 

Tetra-methyl-BTLCOinio aoid 0sH,404 t e 
CO^H CMe2 CMe, CO^H Hexane dvcarboxyltc 
acid Mol w 174 [192^ Eormed, together 

with the isomeno tn-methyl-glutaric acid [97°], 
by heating a-bromo isobutyno ether (3 pts ) with 
dry silver powder (2 pts ) at 125® ior 8 hours 
The product is fractionally distilled, and the 
fraction 200®-250® saponified by heating with 
HBrAq at 100° The resulting acids may be 
separated by steam distillation, tetra methyl- 
Buccinic acid alone passmg over (Hell, B 7, §20 , 
10, 2229 , Auwers a V Meyer, B 22, 2014, 
3006 , 23, 299) 

Properties — Short branching crystals, melt- 
ing at 200® when quickly heated, and 192° when 
slowly heated , si sol cold water, m sol hot j 
water, ether, chloroform, and CSg, v sol alcohol 
and benzene, almost insol ligroin 

Anhydride [lAiV] (230 6°) Formed by 
heatmg the acid alone, with HOLAq at 200°, or 
with AcOl at 100® Formed also by treatmg the 
acid (6 g ) with red phosphorus ( 8 g ) and 
bromine (16 g ) Slender needles (from ligrom) 
May be sublimed Soon becomes resinous 
Nearly msol cold water and cold Na^COsAq, 
slowly dissolved by these liquids on heating, 
being converted into the acid 

DI-METHYL-SUCCINIMIDINE %e 

/>NMe 
CH^Cf 

I >NH . The hydrochloride of this base 
CH2C4 

^NMe 

18 formed by the action of methylamine on sue 
cmimido-ether — B'HCl glistenmg prisms, 
[248°], v soL water, si sol alcohol (Pinner, B 
16, 1668) 

METHYL-STTCCINTTRIC ACID Amide 
NBL CO NMe CO CH^ CH. CONH^ (?) [205°- 

207°] Formed from methyl succmyl-urea 

CO Ch’ »looholio NH, at 100° 

(Menschutkm, A 178, 210) Plates, v si sol 
boilmg alcohol 

DI-IEETHYI-SDXPHAMIC ACID CsH^NSO, 
f e NMoj SO2 OH [165®] Formed, together 
with hydrogen di methyl ammonium sulphate 
NMejH, O SO2 OH, by boiling its chloride with 
water (Behrend, B 16,1610, A 222,130) Large 
six sided plates (from alcohol), v sol water, m 
sol alcohol, si sol ether By boiling with water, 
alkalis, or dilute nitric acid, it is converted into 
(NMe2H2)S04H It expels CO2 from carbonates 

Salts — BaA'2 aq plates, v sol water — 
PbA'2 aq — AgA' aq v e sol water, ppd by 
adding ether to its alcoholic solution 

Ethyl ether Eihf From the chloride and 
NaOEt Oil 

Chloride NMe2 SO2CI (183° at 760 mm , 
114° at 76 mm ) Formed by neating dimethyl- 
amine hydrochlonde (1 mol) with SO2CI2 (IJ 
znols ) on the water-bath, the yield bemg 60 p c 
of the theoretical The product is miyed with 
water, and the ohlonde extracted with ether, 
shaken with aqueous NajCOa, dried over CaCls, 
and distilled (Behrend) Golden yellow oil, par- 
tially decomposmg on distillation with evolution 
of HOI V sol alcohol, ether, benzene, and 
ohloroform, msol water, HClAq, and EOHAq 


Boiling water decomposes it mto HOI, H2SO4, 
NMe2S020H, and oimethylamme Sodium- 
amalgam reduces it to H2S, dimethylamme, and 
H2SO4 Tm and HClAq act in like manner 
Zinc dust yields tetra methyl sulphamide 
Amide V Di methyl sulphamide 
Dimethylamide v Tetra methyl bul- 

PHAMIDE 

Di-ethyl-amide NMejSO^NEtj (229°) 
From the chloride and NEtjH Oil, partially de 
composed on distillation 

t^DI-METHYL-SULFHAMIDE 
NMe* SO2 NH^ [96°] Formed by passmg NH, 
into the chloride of di methyl sulphamio acid 
(Behrend, B 15, 1611 , A 222, 12b) Six sided 
prisms with pyramidal ends, v sol water and 
alcohol, m sol ether 

s Di methyl-sulphamide NHMe SO2 NHMe 
[78®] Prepared by the action of methylamine 
on SOjClj in ethereal solution at 0° (Franchi 
mont, R T C S, 418) Prisms, v e sol water 
and alcohol, v si sol benzene Tastes sweet 
Nitric acid converts it mto SO^(NMe N02)2 
Tetra methyl sulphamide SO (NMeJa [73°] 
Formed from SO^C^ and NHMej dissolved m 
chloroform (Behrend, B 14, 722 , A 222, 119) 
Formed also from NMe^SO^Cl and NHMe 
Colourless plates (from alcohol), v sol alcohol 
and ether, v si sol water, aqueous acids and 
alkalis May be sublimed Dry HCl at 120^ 
decomposes it into NMe^ SOjCl and NHMe 
Cone HNO, yields NMe^NOg (Franchimont, B 
r 0 3, 420) 

METHYL 8DLPHATES Mono-methyl sul 
phate CH3O SO^ OH Methyl sulphuric acid 
Formed by mixing methyl alcohol (1 pt ) with 
H2SO4 (2 pts ), allowing the hot mixture to cool, 
diluting with water, adding BaCO,, filtering and 
evaporating The barium salt thus obtained is 
then decomposed by H2SO4 (Dumas a P61igot, 
A Gh [2] 68, 64 , 61, 199 , A 16, 40 , Kane, P ill 
7, 397) Formed also from Cl SO OH and methyl 
alcohol (Claesson, J pr [2] 19, 240) Liquid, not 
solidified at — 30° , v e sol water, m sol alco 
hoi, miscible with dry ether Yields Me2S04and 
H2SO4 on distillation When the potassium salt 
IS heated with potassium acetate methyl acetate 
IS formed , methyl ethers of other acids are 
formed in like manner 

Salts — KMeS04 aq very deliquescent mo 
noclinio tables, a6c= 742 7791, J3-86®6P 
(Schabus, J 1864, 662) — Ca(MeS04)2 very de- 
liqqescent octahedra — Ba(MeS04)a 2aq mono- 
clinic tables, a 6 c= 824 1 907 1, j8 = 83° 30' 
S G li* 2 273 — Pb(MeS04)j aq long deliques- 
cent prisms, v sol water — ^Ur02(MeS04)2 aq , 
very deliquescent crystals (P41igot, A 66, 231) 
Chloride MeO SOjCl (132 6°) at 722 mm 
Formed from SOjClj (1 mol ) and MeOH (1 mol ) 
(Behrend, J pr [2] 16, 32) Formed also from 
MeOCl and SO^ (Sandmeyer, B 19, 861) Pun 
gent oil, decomposed by water into HCl and 
MeO SO*.OH 

Di-methyl sulphate Me2S04# Mol w 126 
(188°) SG *ai324(D a P) 

Formation — 1 From MojO and SO, — 2 By 
dry distillation of MeHS04 (Dumas a Pdhgot , 
Claesson, J' pr [2] 19, 244, B 13, 1699) 

By distilling methyl alcohol (Ipt) with cono 
^S04 (9 pts ), washmg the distillate with water, 
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drying the oily layer with GaCl,, and rectifying 
(Dumas a P6hgot, A Ch [2] 68, 32) 

Properties —Oil, decomposed by boilmg water 
and by alkahs into MeOH and H2SO4 An ethereal 
solution of NHj forms MeO SOj ONHjMe Dis- 
tillation with fused NaCl forms MeCl and Na2S04 
Distillation with KOBz yields MeOBz and K2SO4 
Sodium formate yields methyl formate and so 
dium sulphate It forms double compounds with 
sulpho acetates, sulpho benzoates, and isethion- 
ates (Geuther, A 218, 288) 

METHYL SULPHIDE (CH,)*S Mol w 62 
(41°) (B ) , (37°) (K ) S G ao 845 H J* p 
12,730 HFv 11,570 SV 75 6 (Lossen, A 
254, 71) Formed by passing MeCl into a solu- 
tion of K^S m MeOH (Begnault, A Ch [2] 71, 
391 , A 34, 26) Prepared by distiUmg a con- 
centrated solution of MeNaS04 (IroDi 500 0 c 
MeOH) with aqueous KOH (500 g ) that has been 
previously half saturated with HjS , the yield 
being moderate (150 g ) Colourless mobile liquid 
with very unpleasant odour (Klason, B 20, 3407) 
Beactions — 1 Takes fire when dropped into 
dry chlorine t but if the temperature be kept low 
oily substitution products (CH2C1)^S, (CHCyjS, 
and (0013)28 may be obtained (Biche, A Ch [3] 
43, 283) The compound (OC^jS boiled at 156°- 
lb0° and gave a V D 5 68 (calc 9 41) —2 lodo^ 
acetic ether forms S(0H2t.002Et) , tri methyl- 
sulphine iodide, and Ma2S(0H2 C02Et)2 (Letts, 
Ti E 28, 618) —3 Bromo acetic ether forms 
Me^SBr OH2.OO.Et which crystallises in pearly 
scales and yields when treated with moist AgjO 
unstable Me2S(OH) CH2 OO^Et (Letts) 

Combinations — Me^SBr^ Crystals (Oa 
hours, A 135, 355) When dissolved m water 
it gives off HBr When its alcoholic solution is 
treated with zinc and the product on aporated and 
mixed with HgOl^, there is formed a pp of 
(SMe2)2HgCl2ZnBr2 (Patein, Bl [2] 50, 201) — 
MOjSIi Crystals resembling iodine — Me SHgCl^ 
— (Me2S)oPtCl4 (Loir, A 107, 234) Yellow 
crystalline powder Melts with decomposition 
at 218° (Blomstrand, J pr [2] 38, 365) — 
(Me^S) PtClj [169°] Formed by the action of 
MejS on potassium platinum chloride at b0° 
(Blomstrand, J pr [2] 38, 368) Exists in two 
allotropic forms, crystallismg in lemon yellow 
monoclmic crystals, and in yellow diraetric plates 
(containing CHClj) — (Me,S)(Et2S)PtCl2 Formed 
from (EtoS)2PtCl and MojS —(Me2S)2PtCL2Br2.— 

i Me2S)2PtBr4 reddish brown monoclmic crystals 
from chloroform) — (Me2S)2PtBr2 Formed from 
(Me2S)2PtS04 and KBr (B ) Yellow monochnio 
crystals — (Me2S)2Ptl2Cl2 greenish black crystal- 
hne powder — (Me2S)^tl2Br2 — (Me2S)2Ptl4 
black arystallme powder — (Me2S)jPtl2 [172°] 
Formed from (Me2S)2Pt(NO,)2 and KI (B ) Bed 
crystals — (Me2S)2Pt(NO,)2 [156°] Formed 

from (Me2S)2PtCl2 and AgNO, (B) Small 
brownish needles — (Me2S)5*t(NOjda Formed 
from (Me2S)2PtS04 and potassium nitrite (B ) 
Small white plates, soluble in chloroform — 
(Me2S)2PtS04 2aq [91°] Formed from silver 

sulphate and (Me2S)2PtCl, Yellowish crystalline 
mass, V sol water — (Me2S)2PtCr04 reddish- 
brown pp got by adding £20104 to a solution of 
(Me2S)^tS04. SI sol water, insol alcohol and 
chloroform 

Methylo*%odid 0 SMe,! Tn methuUsuU 
phane todide Formed, even m the cold, by the 


union of MoaS with Mel (Cahours, 0 B 80, 1817 , 
81, 1163, A Ch [5] 10, 13, A 135, 865, 136, 
161) Formed also by heating Mel at 100° with 
ppd AS2S, or with Na2S (Klinger, B 15, 881 , A 
262, 367) and by heating SEtgl with MeOH at 
140° (Klinger a Maassen, A 262, 252) Large 
prisms (from water), v sol hot water, si sol 
alcohol, insol ether Its aqueous solution is 
partially decomposed on evaporating at 100°, 
forming MojS and lodme Moist Ag^O yields 
SMe, OH, a strongly alkahne base whence the 
other salts may bo prepared by neutrahsation 
with acids An aqueous solution of SMe,! gives 
with alcohohc HgCL^ a pp of Me^SIHglj which 
forms pale yellow needles, nearly insol water 
and ether, sol alcohol (Patein, Bl [3] 2, 159) 
Bromine forms MojSIBrj, which sepaiates from 
hot alcohol m orange-red crystals [95°] which m 
alcoholic solution give with platimc chlonde a 
pp of (Me,SCl)2PtCl4 (Dobbin a Masson, C J 
47, 66) Tn methyl sulphme di bromo-iodide is 
converted by dry NHj into Me3SIBr2N2H4, an 
amorphous light green mass [75°~80°] Chlonne 
forms Me3SICl2, which separates from alcohol m 
yellow crystals [104°], converted by aqueous 
ammonia into iodide of nitrogen and by gaseous 
ammonia into Me3SICl2 2NH3 an unstable com- 
pound which loses ammonia and absorbs water 
when exposed to air (D a M ) The compound 
(Me,SI)sAaJ2 formed by heating As^Sj with 
Mel at 100° and crystallises in blue black needles 
(Khnger a Maassen, A 252, 2b0) The com 
pound Me,SISnl2 crystallises in yellow needles, 
si sol cold water The compound (Me8SI)2CdI , 
formed by heating CdS ^ith Mel at 100°, crys 
tallises from water or alcohol in white needles, 
melting at 185° when slowly heated and 195° 
when quickly heated, and converted by aqueous 
Cdl2 mto Me3SICdl2 [168°] 

Methylo chloride Fromthebase 

and HCl Deliquescent prisms Gives the salts 
(Me3SCl)2ptCl4 crystallismg from hot water m 
sparingly soluble orange-yellow prisms and 
MesSAuCl4 crystalhsing in thick prisms, v e sol 
water MosSCl shaken with an ethereal solution 
of iodine yields reddish black crj stals of McaSI^Cl, 
which 18 probably also formed from McjSI and 
ICl (Dobbin a Masson) Me, SCI is converted by 
ICl into MejSICL Dry chlorine foims MejSCl,, 
a yellow hquid, soUdifying on exposure to air 
Decomposed by water, alcohol, and ether, mto 
MejSCl and chlorine 

Methylo -bromide Me,SBr Formed from 
Me,S OH and HBr Also formed from Me^S 
and MeBr Prisms, v sol water Converted 
by iodine m ethereal solution into Me,SBrI^ 
With ICl it forms MejSClBrl as yellow crystals 
[87°], completely decomposed at 190° 

Methylo - sulphydrate MOjS SH aq 
From MesSOH and HoS (Brown a Blaikie, 
J pr [2] 23, 396) 

Methylo sulphide (Me3S)2S Tn-methyl 
sulphme sulphide An aqueous solution of this 
body may be got by saturating one half of a 
cone solution of MOjS OH with HijS, and adding 
the other half This solution, if allowed to 
evaporate in dry air or in coal gas, when it 
reaches a certam strength forms MojS, thus 
(Me, 8)28 = 3Me2S (Crum Brown a Blaikie, Pr E 
9, 6b3, C N 87, 130) On gently heatmg a 
solution of (Me2S)2S m a sealed tube, Me^S 
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Beparates as an upper layer The aqueous solu- 
tion has the characters of an alkaline sulphide, 
dissolving sulphur (forming (1^088)285) and 
SbsS, Acids decom^se it with evolution of 
HjS 

Methylo - thiosulphate (MegSjjSsOj aq 
Formed by exposing an aqueous solution of 
(Me,8)2S to atmospheric oxidation Formed 
also by exposing (Me3S)2Ss to air Hygroscopic 
four-sided prisms, si sol alcohol Decolourises 
a solution of iodine At 135° it is decomposed 
into MoaS and Me38 0 SOj SMe, a white crystal 
line mass [100°] which does not act upon iodine 
but slowly oxidises to sulphate (Crum Brown a 
Blaikie, J pr [2] 23, 395) 

Methylo - sulphite (Me3S)280a ccaq 
Formed from the hydroxide by saturating one 
half of its solution with SO2, and adding the 
other half (Crum Brown a Blaikie, Pr E 9, 
712) Crystals Gives off water of crystallisa- 
tion at 140° At 170° it gives off McjS, leaving a 
hquid residue, which sohdifies on cooling, and 
is apparently (Me,8)S03Me 

Methylo - dithionate (Mea8)2S20 6aq 
Formed from MejS OH and dithionic acid Deli- 
quescent cubes, insol alcohol Decomposes at 
220° mto 8O2 and (Me8S)2S04, and the latter then 
further decomposes into Me^S and MCjS SO^Me 
Methylo • metaphosphate MejS POg 
From AgPO, and MejSI Hygroscopic glassy 
mass, giving off MojS on heatmg 
Methylo ferrocyanide 
(Me,8)4FeCyg9aq From MejSI and silver ferro- 
cyanide Transparent green plates, which lose 
their water in a desiccator, and then give off 
Me^S at 220° 

^ Methylo-ferricyanide 
(Me,S),FeCyg 7|aq From MejSI and silver 
femcyamde (Crum Brown a Blaikie, Pr E 10, 
258) Pale orange efflorescent plates 

The methylo-chromate and methylo^ 
Aodate explode at 140° 

Methylo-carhonate (Me8S)2C03 Formed 
from MegBI and AgjCOa, the liquid being evapo 
rated to a syrup and left to crystallise over 
H2SO4 Dehquescent pnsms, with strong alka- 
line reaction At 100° it is split up into CO2, 
water, MejS, and methyl alcohol 

Methylo-oxalate (Me3S)2C304 aq Formed 
from Ag20204 and MejS! Deliquescent crystals 
Split up at 140° mto Me28 and methyl oxalate 
Methylo-acetate ’^MegSOAc Formed 
from Me,SI and AgOAo (Crum Brown a Blaikie, 
Pr E 10, 53 , C 2^ 39, 61) Split up at 100° 
mto Me^S and MeOAc 

Methylo benzoate From the 

iodide and AgOBz Thin plates (from alcohol) 
Decomposed by heat into MoaS and MeOBz 
Ethylo^iodide SMOaBtl Di methyl-ethyl- 
aulphme iodide [110°] Formed either from 
MCaS and EtI or MeEtS and Mel (Klinger a 
Maassen, A 248, 212 , 252, 246, cf Kruger, 
/ jpr [2] 14, 198) Hygroscopic crystallme 
mass, V e sol alcohol, insol ether Yields on 
distillation £t,SI and Me,SI In alboholio 
solution it reacts with AgCy at 90°, forming 
SMe^tOyAgCy, a deliquescent crystallme body, 
V sol alcohol, insol ether, and decomposed by 
heat mto AgCy and SMejEtCy (Patem, 0 B 
106, 861) Forms the followmg compounds — 
(Me2S£tI)aGdI, [180°], orystallismg m small 


needles, si sol water — MejSEtlCdla [99°], orys 
tallismg from hot cone OdIaAq m long needles. 
— MeaSEtlHgl,. [66°] (Patem, Bl [3] 2, 159) 

Ethylo-chloride MeaSEtCl The follow- 
mg compounds of this body have been pre- 
pared (Klinger a Maassen, A 243, 212) — 
Me28EtCl(HgCl2)2 [119°] , long needles, insol. 
hot water — Me2SEtCl(HgOl2)8 [200°] , white 
crystallme powder, slightly soluble m water — 
(Me2SEtCl)^tCl4 [c 213°] , small orange crys- 
tals, si sol water, insol alcohol and ether — 
Me2SEtClAuCl3 [244°] , long yellow needles, 
m sol hot water 

Di methyl disulphide CjHgSj i e 
.(117°) (C ) , (112° at 744 mm ) (Pierre, A 80, 
128) 8 G 1 046 (C) V D 3 30 S V 100 6 

(Lessen, A 254, 71) Formed by passing MeCl 
through an alcoholic solution of K2S2, or by dis- 
tilling Ca(S04Me)2 with K2S2 (Cahours, A Ch 
[3] 18, 167 , A 61, 921 Liquid, with intolerable 
odour of onions, v si sol water, miscible with 
alcohol and ether Bums with blue flame 
Chlorine converts it first mto crystallme 
Me2S2Cl2, and finally mto a liquid mixture of 
(CClaJjS and SClj (Riche, A 92, 356) Dilute 
nitric acid converts it mto methyl methane 
thiosulphonate MeSOj SMe 

Derivative — v Pkb - chloro - methyl di- 
sulphide 

Di-methyl tnsulphide MejSj (170°) at 
760 mm S G § 1 2162 , 1 2059 , V 1 1^9 

Formed together with Me2S4 and S from methyl 
mercaptan and SjClj (Klason, B 20, 3414) 
Formed also from MeCl and K2S5 (Cahours) 
Pale yellow liquid, with very disagreeable odour 

Denvatwe — v Hexa bromo di methyl tri- 
sulphide 

methyl sulphite 0^,80, t « SO(OMe)j 
(121 6°) B G •■I'* 1 0466 V D 3 68 (calc 3 80) 
Formed by the action of methyl alcohol on S2CI2 
or on SOCI2 (Carius, A 110, 209, 111, 93) 
Colourless liquid, with pleasant odour, miscible 
with alcohol and ether It dissolves slowly in 
water with evolution of SO2 and formation of 
MeOH 

METHYL BDLPHOCYANIDE CjHaNS te 
MeSCy (133°) SG 15 1 116 (C ) , ^ 1 069 
(Nasini a Scala, O 17, 66) R. 33 8 S V 
78 1 (Lossen, A 264, 73) HFp -31,410 
HFv —31,990 (Thomsen, Th) Obtained 
by distillmg potassium sulphocyamde with 
calcium methyl sulphate (Cahours, A Oh 
[3] 18, 261 , A 61, 95) Liquid with alliaceous 
odour, v si sol water, miscible with alcohol 
and ether Boiling nitno acid oxidises it to 
methane sulphonic acid Chlorine acts upon it 
according to the equation — dMeSCN + llClj 
« CljCy, + 2CSCI4 + CSCI2 + 9HC1 (James, J pr 
[2] 85, 462) Cold aqueous KOH does not attack 
it, but alcohoho potash forms Me2S3, ammonia, 
KCy, and KaCO, Alcohoho K8H forms K8Cy and 
MoaS When heated at 180° it partially changes 
to methyl tbiocarbimide 

Methyl polysulphooyanlde (CH,CNS), (?) 
[188°] Prepared by heatmg methyl sulpho- 
oyanide to 180° with a trace of HCl (Hofmann, 
B 18, 1849) Sublimable Colourless crystals 
Sol acetic acid, insol acids and alkahs By 
heatmg with alcoholic to 150° it gives a 
well-crystallising base 
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HETHYL-SirLFHONAMIDSS v. Methyi. 

SULPHAMIDES 

DI-METHYL-STTIPHOKB 0*80, t e 
Me^SO,. Mol w 94 [109°] (238°) Koo 

82 09 in a 2 46 aqueous solution (Eanonnikoff, 
J B 16, 451) Formed by oxidising Me^S with 
fummg HNO3 (Saytzeff, A 144, 148) or with 
aqueous KMnO^ (1 30) (Beckmann, J pr [2] 17, 
454) Thick needles (from alcohol) Not affected 
by reducing agents 

BI METHYL- SULPHONE DI-CABBOXYLIG 
ACID 0,8(011, C0,H)2 Sulphono di acetic acid 
[182°] Formed by oxidation of thio di glycollio 
(sulphido diacetic) acid in alkaline solution with 
KMn04 (Lov6n, B 17, 2817) Long trimetno 
tables V sol water, alcohol, and ether At 
200° it splits up mto di methyl sulphone and 
CO, 

Salts — A"Ba6aq fine felted sparingly 
soluble needles — A"Ba aq small prisms 
Ethyl ether thick oil 

Amide 02S(CH2 CONH,), glistening plates, 

V sol hot water, slightly in cold 

METHYL-SDLPHONIC ACID v Methane 

SULPHONIC ACID 

METHYL SITLPHOXIDE (CH,)2SO The 
nitrate (CH,)3S0HN03 is formed by oxidising 
methyl sulphide with cone HN 0 ,Aq and crj s 
tallises in deliquescent needles, whence BaCOj 
sets free the oxide (Saytzeff, A 144, 148) Oil, 

V sol water Solidifies when strongly cooled 
Deduced by zme and HjSO^ to methyl sulphide 
MejS 

METHYL-SULPHDBIG ACID v Methyl 

SULPHATES 

METHYL SDLPHYDEATB v Methil her 

CAPTAN 

METHYL-TAKCONIC ACID v Narcotine 
DI-METHYL TARTABIC ACID le 

CO,H CMe(OH) CMe(OH) CO H Di oxy di 
methyl succinic acid Formed, together with 
lactic acid, by the action of zinc and a little 
HClAq on pjruMC acid in alcoholic solution 
(Bottmger, A 188, 315, B 9, 10b4, Ifiil) 
Syrup — KHA" small six sided plates, v bl 
sol water — K,A" needles, m sol water — 
BaA"3^aq piibmatic needles, si sol water — 
’‘CaA" ciystalhne pp , neaily msol water 
METHYL-TAURINE v Methyl amido 
ethane sulpiionio acid 

METHYL-TADRO CYAMINE v Methyl 

GUANIDO ETHANE SULPHONIC ACID 

METHYL TEBEPHTHALIC ACID v Tolu 

ENB DICARBOXYLIO ACID 

Di methyl terephthahe acid v Xylene di 

CARBOXYLIC ACID 

METHYL-TELLTJBIDE v Tellurium, or- 
ganic COMPOUNDS 

METHYL TETBADECYL KETONE 0,3*0 
% e. CH3 CO 0,4* [43°] (231°) Formed by 

distilling a mixture of barium pentadecoate and 
banum acetate (Erafft, B 15, 1707) Yields 
myristic and acetic acids on oxidation 
DI-METHYL THETINE C4H3SO* % » 

CH2 <^qq ®*^0 Anhydride of the methylo- 

hydroxide of the methyl derivative of thwgly 
eollic acid Obtamed by decomposing its hydro 
bxomide with moist A^O, or its sulphate with 


baryta (Crum Brown a Letts, Tr E 28, 571 , 
B 6, 1384 , 7, 695) Crystals (containing aq) 
Hygroscopic, but gives up the water over H2SO4 

V sol water, m sol alcohol Neutral in re- 
action Decomposes when heated mto CO2 and 
(MejS^gCO,, the methylo-carbonate of di methyl 
sulphide Yields di methyl sulphone when oxi- 
dised by KMn04 The following compounda 
may be styled its salts — MejSBr CHj COjH. 
Formed from bromo-acetio acid and 
Large deliquescent rectangular plates (from al 
cohol) Acid to litmus With lead oxide it 
fonhs C4H3S022PbBr2 Decomposed by heat 01 
by boiling alcohol mto SMejBr, methyl bromide, 
and S(CH2C02H)2 (Letts, Tr E 28,691) Yields 
methane sulphonio acid on oxidation (Letts, 
Tr E 28, 601) — (C4H3SO Br) J»tBr4 (?) dark 
red crystals — MejSCl C* CO H Formed from 
the sulphate and BaClg Deliquescent crystals, 

V sol water, V si soL alcohol — (C4H8S02)2HI(’) 

— Me^SI, CHo CO.H Formed by leavmg di- 

methyl thetine in contact with dilute HIAq 
Crystals, msol water, sol alcohol and ether — • 
S04(SMe C* CO2H) Di methyl thetine suU 
phate Foimed from Me^SBr CHj CO^H and 
silver sulphate Crystalline mass, sol water, 
v si sol alcohol Acidtohtmus When heated 
over 140° it fuses and splits up mto CO^ and 
(MgjS) SO 4, the methylo sulphate of di methyl 
sulphide — Me2S(N03) CHj COgH From 
Me SBr CHL, CO^H and AgNOj Colourless crys 
tals with acid reactiorw Yields di methyl sul 
phone when oxidised by cone HNO, 

METHYL - THIALDINE C^H.jNS, [79°] 
Obtained on treating crude thio acetic aldehyde 
with an aqueoub solution of methylamine (W 
Markwald, B 19, 2378) Long needles (from 
alcohol) , msol water, si sol cold alcohol, v e 
sol hot alcohol and ether Its solutions possess 
a feeble alkaline reaction Volatilises m steam 
w ith paitial decomposition With acids it forms 
\ery soluble salts 

- METHYL - THIAZOLE C4H3NS 1 $. 
CH^CH^^ (128° cor) Formed by boilmg 

thioacetaraide CHj CS NHj with ohloro acetal 
(HantZbch A 250, 270), or with di chloro di 
eth>l oxide (Hantzsch, B 21, 943) Mobile 
liquid, miscible with water Its hydrochloride 
and hydrobromide form h^gioscopio needles. 
With mercuiio chloride it foiras compounda 
melting at 112° and 154° B' HPtCIj [199°] 
Hexagonal plates or flat needles (from water) — 
Picrate [14b ] Yellow needles , si sol water, 

V sol alcohol and benzene 

(a)-Metliyl-thiazole (132») 

Obtained by distilhng oxy methyl thiazole (from 
chloro acetone and metallic sulphooyamdes) with 
zinc dust (Hantzsch a Arapides, B 21, 942) , 
A 249, 24) Formed also by boiling with alcohol 
the diazo compound derived from amido methyl 
thiazole (from chloro acetone and thio urea) 
(Popp, A 250, 277) Colourless liquid, sinking 
under ivater, but slowly dissolving , v sol alcohol 
and ether The hydrochloride is deliquescent. 
It forms two compounds with HgClj, meltmg at 
119° and 148° The aurochloride melts at 
185°, and the picrate at 174° — B'iHjPtCl-, 
[204°] Orange prisms , m sol water, ^ 8(^ 
alcohoL 
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• Bi - methyl • thiazole CsH,NS t e 
CHOM^^ (146® cor) SG 15 10601 Formed 

from thioacetamide and ohloro • acetone 
(Hantzsch, J5 21, 943 , A 250, 266) Colourless 
liquid , more sol cold than hot water Reduced 
in alcoholic solution by sodium to ethylamine 
and propyl mercaptan (Schatzmann, A 261, 1) — 
B'jBE^tOl, [216®] Prisms, m sol water — 
B'HCl(HgOl2)44aq [110®] White needles , v 
e sol water — B'(HgCl 2)2 [177®] SI sol cold 
water, V e sol diluteHCIAq — Picrate [1^8°] 
Methylo-iodide B'Mel Pointed crystals , 

V sol water 

iB/. Di methyl-thiazole 

cor ) Formed by condensing thioacetamide with 
(a)-chloro propionic aldehyde (Hubacher, A 259, 
240) Oil, V si sol water, v sol alcohol and 
ether Volatile with steam — B'aHjPtCl* [202®] 
--Ptcrate [167®] 

Tn methyl thiazole CjHjNS t e 

CWfeCMeM (167°) S G iS 1 013 Formed 
by heating thioacetamide with chloro methyl 
ethyl ketone at 100® (Poubleff, A 259, 258) 
Liquid, m sol cold, insol hot, water — ^B'HCl 
[174°] — B'aHaPtCls [233°] —Aurochloride 
[166°] ■— Ptcra^e [133®] Mercuric double 
chloride [119®] 

References — Methyl - amido methyl - thi - 
AZOLE, Methyl - imido - ni - methyl - thiazole, 
OxY METHYL THIAZOLE, and ToLYL AMIDO METHYL- 
THIAZOLE 

METHYL-THIAZOLE CARBOXYLIC ACID 

c,H.NSO,t« oojaccH®^^ 

^by heating the dicarboxylic acid [169°] at 171® 
(Roublefif, A 269, 271) Small needles or prisms, 

V sol cold, V e sol not, water, m sol alcohol, 
si sol ether, almost insol benzene 

^ Methyl-thiazole carboxylic acid 

COjH C CMe^^ [267®] Formed by saponi j 
fying its ether with alcoholic potash (Wohmann, 
A 269, 299) Pearly plates (from water) or 
needles (from alcohol), si sol ether and hot 
water, almost insol benzene 

Ethyl ether EtA' [28®] (233® i V) at 

726 mm Obtained from amido methyl thiazole 
carboxylic ether by diazotisation, conversion into 
chloro methyl thiazole carboxylic ether [61®] and 
reduction of this by zinc dust and HOAc Flat 
prisms, volatile with steam 

Methyl-thiazole dicarboxylic acid 

COjH C cIcOjeI^^ Formed by con- 

densing thioacetamide with chloro oxalacetic 
ether and sapomfymg with alcohohc soda (Rou- 
bleff, A 269, 268) Long white needles, v sol 
cold water, si sol ether and benzene —BaA"2aq 
needles. — HgA" SJaq crystallme pp 
Bi methyl thiazole carboxylic acid 

COjHOCMe^® Formed by safomly. 

mg its ether (R ) Silky needles or small prisms, 
b 1 sol hot water, m sol alcohol and ether May 
be sublimed Yields on distillation with hme 
di methyl thiazole — AgA' white needles, sol 
hot water — HA'HCl plates 

Ethyl ether EtA' [51°] (242® cor) 


Formed from thioacetamide and ohloro aceto- 
acetic ether (Hantzsch, A 250, 269) Needles 
(from ether), msol water, v sol alcohol and ether 

METHYL -THIAZYL-FBOPIOHIC ETHER 

SOMeN 

/ . Formed by condensing 

CH 0 CHMe CO,Bt 

bromo methyl-acetoacetic ether with thioacet- 
amide in the cold (Roublefif, A 259, 262) Thick 
oil When saponified and heated with lime it 
yields methyl ethyl thiazole 

(aa')-METHYL.THIEHYL-GLYOXYLIC ACIB 

C,H.S 03 ie 9 <o|oHj££LoH Formed 

by oxidising (oa') methyl thienyl methyl ketone 
with alkaline KMnO, (Rufl&, B 20, 1747) — 
CaA'22aq needles — Ba'Aj^aq needles — AgA' 
(ajS) - Methyl - thienyl - glyoxylic acid 
SC^H^Me COCOjjH [142®] Formed by oxidising 
(o) methyl {B) thienyl methyl ketone with an 
aqueous solution of KMnO^ and KOH (Rufh, 
B 20, 1748) Needles (from water), subliming 
even in the cold 

Phenyl hydrazide 

SC^H^Me CiN^HPh) CO^H [141°] Crystallme 
Oxim SC^HjMe C(NOH) COoH [104®] 

(oa') - Di-methyl - (3) - thienyl - glyoxylic acid 

® ^Me C?0 COjH ^o^ed by oxidation of 
(oa') di methyl ($) thienyl methyl ketone with 
alkahne KMnO^ (Ruflh) Oil, slowly solidifying 
Yields leuco thiophene green when heated with 
di methyl aniline and ZnCl_j —AgA' 

METHYL THIENYL KETONE v Thienyl 


C,H,SO te 
thienone [25°] 


Acetomethyl- 


METHYL KETONE 

(a) METHYL-THIENYL METHYL KETONE 

~ CO CHs) CH 
;CH,)=CH 

(233® cor) Formed by the 
action of AcCl on (a) methyl thiophene in pie 
sence of AlCl, (Demuth, B 18, 3025, 19, 1859 , 
Ernst, B 19, 3275) Large tables On oxidation 
with KMn 04 it yields thiophene dicarboxylic acid 
Fuming HNOg forms a nitro derivative [ 121 °] 
Oxim C;HgS(NOH) [125°] Needles (from 
dilute alcohol) 

Phenyl hydrazideG.BiSi^^^Vh) [128®] 
Needles (from alcohol) 

(3) - Methyl - thienyl methyl ketone 
C^HgSMe CO CHj (216® cor ) Formed from 
(3) methyl thiophene and AcCl in piesence of 
AlCl, (Demuth, B 18, 3026) 

(a3') - Bi-methyl - thienyl methyl ketone 

r* TT Hn « A Q^CMe QH o^CMe CAo 
C,H„SO le Qjjg or 

(227°) Formed by the action of AcCl on (a3')- 
di methyl thiophene dissolved in ligroin in pre- 
sence of AICI 3 (Zelmsky, B 20, 2019) Liquid 
Coloured red by isatin and H^SO^ 

Oxim G 3 H,oS(NOH) [70®] Needles 
Phenyl hydrazideQ;fEL,,^^^mh) [70°] 
Bi-methyl-thienyl methyl ketone 
SC^HMejCOOH, (224°) 8 01^1091 Formed 
from the di methyl thiophene of coal tar by treat 
ment with AcOl and AICl, (Messmger, B 18, 
2301) Liquid Gives a red colour with isatin 
and H 2 S 04 Oxidised by alkahne KMn 04 to 
thiophene tricarboxyho acid 

Oxim CAoSCNOH) [65°] Needles 
TETRA-METHYL-THIO-ANILINE v Tetba 

MBTHYL-DI-AMlDO-DX-rHBimi SULPHIDE 
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METHTL-THIOCABBAMINE CTAMIDE v. 

Cabbimido methtl thio urea 

METHYL - THIOCAEBAMINE -ETHTL-GY. 
AMIDE V Ethyl cabbimido methyl thio urea. 
DI-METHYL-THIOCABBAZIC ACID 

CjHgNSjte NMe.NHCSSH [112°] Formed 
from di methyl-hydrazine and CS2 (Renouf, B 
13, 2172) Colourless plates 

METHYL-THIOCARBIMIDE CH, N CS Mol 
w 73 [34°] (119°) VD 2 42 (calc 2 53) 

S G J 1 069 35 76 (Nasini a Scala, O 17, 

66) H F p - 24,520 H F v - 25,100 H 0 
(gas) 392,000 (Thomsen, Th 4, 197) Formed 
by the action of AgNOg or HgClgOn the product 
of the union of CSj on methylamine (Hofmann, 
B 1,172) Formed also by heating pure methyl 
Bulphocyanide for some time at 180°-185° (Hof- 
mann, B 18, 2196) Pungent crystals Reacts 
with sodium cyanamide and alkyl iodides, form 
mg methyl -alkyl cyano thio -ureas Thus 
CNJlNa and Mel give CH3NH CS NCy CH, 
[0 195°], while allyl iodide yields the compound 
NHMe CS NCyCjH, [78°], propyl iodide forms 
NHMe CS NCy C,H, [91°], and benzyl chloride 
forms NHMe CS NCy CHoPh [173°] (Hecht, B 
23, 1658) 

METHYL THIOCARBONATES 
Methyl dithiocarbonic acid C2H4S2O t e 
CH,0 CS SH Methyl xmithic acid Methyl 
xanthoqcnic acid Xantho methylic acid The 
potassium salt of this acid is formed by adding 
CSj to a solution of KOH in methyl alcohol 
(Dumas a Pdigot, A Ch [2] 24, 55 , Desains, A 
Ch [3] 20, 604) It crystallises in silky fibres, 
S G iJJ 1 6878 (Clarke, H 11, 1505) Iodine 
comerts it into (CHgO CS) 83 With EtI it yields 
MeO CS SEt (184°) — PbA'^ 

Methyl dithiocarbonate CH<,0 CS SCH3 
(168°) (S ) , (171°) (C ) S G 1 176 (S ) , 

1 143 (0 ) Formed from CH3 CS SK and Mel 
(Salomon, J pr [2] 8, 117) Formed also 
together with CO and S byheatmgthe compound 
(CH3O CS)2S2 {v supra) (Cahours, A Ch [3] 19, 
168) 

Methyl trithiocarbonate Me^CS, (200°-205°) 
S G 1 159 Formed by distiUing a mixture 
of concentiated solutions of KjCS, andCa(S04Me) 
(Cahours, A Ch [8] 19, 163) Yellow liquid 
with pungent odour, nearly insol water, miscible 
\^ith alcohol and ether Combines with bromine 
forming red crystals of Me^CSsBrj (Berend, A 
128, 333) 

METHYL THIO-CODMARILIC ACID 

CgH4(CH3)0 CO SH 

Ethyl ether C3H4(CH3)0 CO SEt [92°], 
glistening yellow needles, v sol ether, si sol 
alcohol Formed by heating methyl-coumarilic- 
ethyl-ether with PjSj By treatment with alcoholic 
KOH it IS reconverted into methyl coumarihcacid 
(Hantzsoh, B 19, 2400) 

METHYL-THIOFORMALDINE C^HgSgN le 
(CH2)8S2NMe [66°] (c 185°) Formed from an 
aqueous solution of formic aldehyde by succes 
sive addition of H^S and methylamme (Wohl, B 
19, 2346) Needles (from ether) with unpleasant 
smell, msol water, sol acids and alcohol, y sol 
ether Volatile with steam On boiling it is 
converted mto a substance meltmg atl80°-140° 
— B'HCl [188°] White needles, v sol water 
Its solution IS ppd by AgNOg, HgClg, andplatimc 
ehloride. 


Methylo-todide B'Mel [161’-163°]. 
Slender needles, v sol water Gives nse to 
B'MeCl and (B'Me01)2PtCl4 

METHYL-THIOHYDANTOlN OjHgNgSO 

NH (?) Formed by warmmg 

methyl thio urea with chloro-acetic acid and 
water (Andreasch, M 6, 840) Thick prisms or 
needles (from water), sol hot water and alcohol 
Boilmg KOHAq yields thioglyooUic acid Nitrous 
acid forms a mtrosamme 04H5(N0)N2S0 which 
IS an, orange red powder, sol hot water 

(a) Di methyl-thiohydantoin CjHgNjSO % e. 

NMcC<®°^0> Pl°] Formed by heating 
di methyl thio urea with chloro acetic acid in 
aqueous solution (Andreasch, M 8, 408) Long 
colourless prisms, v sol water, alcohol, and 
ether Smells like nicotme Hot aqueous 
alkalis convert it mto thioglycollio acid Nitrous 
acid forms an isomtroso compound CsH,N«SO* 
[ 220 °] 

(j8) Di-methyl-thiohydantoin 

EH C<Cnh^O^ I'ormed from di- 

argentic thiohydantom and Mel (Andreasch, Af 
8, 416) Thin plates, v sol water, si sol 
alcohol Oxidised by KClOj and HCl to urea 
and other products 

DI-METHYL-THIONINE C^H.jNS 
XgHj^NHMe 

N< yS Obtained by the action of 

1 \f1 VT'C >J\Ta 


Fe2Cl* upon methyl x> phenylene diamine in the 
presence of H^S and HCl The free base is a 
crystalline powder, si sol ether and alcohol, 
insol water The blue alcoholic solution has a 
strong red fluorescence The hydrochloride is 
easily sol water with a blue colour and reddish- 
brown fluorescence The hydroiodide (BTHI) 13 
a dark-blue powder, sol hot water and alcohol, 
si sol cold water , dyes silk blue The free base 
by boiling with water is converted into methyl- 
thionoline with evolution of NHjMe By treat- 
ing the product with 70 pc HgSOg a second 
molecule of NH2Me is split off and thionol 
.CgHgV— OH 

N >S IS formed (Bemthsen a Goske, 

I 

— NHMe 

METHYL-THIONOLINE N< >S 

|\C.H^0 

Formed by boiling di-methyl thiomne with 
water, methyl-amine being evolved By treat- 
ment with 70 p 0 H2SO4 a second molecule of 
methyl-amme is spht off, and there is formed 
.O.H,s— -OH 

thionol NC yS (Bemthsen a Goske, 
|\c.H 3^0 

B 20,982) 

Di-methyl-thionolme v Methylene violet, 
METHYL-THIOPARABAHIC ACID 

04H4N2S02te Oxalyl methyU 

thwurea [105°] Prepared by passing cyanogen 
mto an alcoholic solution of methyl thio urea 
and boiling the ppd CSNaEgMeCy, with ocno. 
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HClAq (Andreasoh, B 14, 1447 , M 2, 277) 
Yellow plates, sol water, alcohol, and ether 
May be sublimed Converted by warming with 
aqueous AgNO, into methyl parabanio acid 
Di-methyl-thioparabanio acid CsH.N SO^ t e 

Thiocholestrophane OxalyU 

di methyl-thw-urea [113°] Prepared by pass- 
ing cyanogen into an alcoholic solution of s di- 
xnethyl’thio urea and boihng the ppd cyanide 
with HClAq (Andreasch) Yellow monoclmio 
tables, si sol cold water, v e sol alcohol, and 
ether Split up by boiling alkalis into di methyl- 
thio urea and oxalic acid On heating with 
BaCOg and water it gives di methyl oxamide and 
CSO Boiling aqueous AgNO, forms cholestro- 
phane 

(a) METHYL-THIOPHENE C^H^S t e 

Thiotolene (111°) Occurs in 

coal tar (V Meyer, B 18, 3009) Formed by the 
action of sodium on a mixture of (o) lodo thio 
phene and MeBr (V Meyer a Kreis, B 17, 1562, 
Egli, B 18, 644) Formed also by the action of 
PjS, on acetyl propionic (levulio) acid (Kues, 
B 19, 656) Oil Forms a tn bromo- deriva- 
tive [87°j 

(i8).K*tliyl-thiopIiene Thw 

tolene Occurs, together with the preceding 
isomende, m crude toluene from which it may 
be separated by shaking with HaS04, and passing 
steam through the boiling acid diluted with 20p c 
water The mixture of methyl thiophenes so ob- 
tained boils at 113 cor and has a S G i| = 1 0194 
(Meyer a Kreis, B 17,787, Schulze, B 17,2853) 
Formed by distilling sodium pyrotartrate with 
* PjSg (Volhard a Erdmann, B 18, 465) Oil 
Oxidised by alkaline KMn04 to (8) thiophenio 
acid Gives a tn bromo- denvative [34°], and a 
bromo di nitro derivative [126°] 

, Di-methyl-thiopheneOjHgS Thwxene Crude 
thioxene is obtained in considerable quantity by 
passing steam through sulphuric acid used in 
purifying xylene diluted with 20 p c of water and 
heated to boiling (Schulze, B 17, 2853) 

(o8') - Di - methyl - thiophene 

tn Thioxene (138° cor ) S G ^ 9956 V D 

4 02 (calc 3 9) Formed by distilhng 8 acetyl- 
isobutync acid with PgSg (Zelinsky, B 20, 2018) 
Gives on oxidation methyl-thiophene carboxylic 
and thiophene dicarboxylic acids 

Di methyl thiophene SC^HgMej (139° cor ) 

5 G 9777 Formed from lodo (8) methyl- 
thiophene, Mel and sodium (Demuth, B 19, 
1860) Liquid 

(aa') - Di - methyl - thiophene ^2 

Thioxene (137° cor) SG^ 9755 Occurs in 
coal tar Prepared from crude thioxene by con 
version into lodo di methyl thiophene and re 
ducing this body with zinc dust and alcoholic 
NaOH (Messenger, B 18, 665, 1606) Formed 
by heating acetonyl acetone (di methyl ethylene 
diketone) CH, CO CHg CHj CO CH, (3 pts ) with 
powdered PjSg (2 pts ) for an hour at 140°-150° , 
the yield is SO-oOp c of the theoretical (Paal, B 
18, 2252) Formed also from (a) lodo (a') methyl- 
thiophene by leaving it for some weeks m contact 
with sodium and Mel (Buffi, B 20, 1747) 


Colourless mobile liquid of slight odour Dis- 
solves sulphur considerably Gives a red colour 
with isatin and H^SO^tS violet with phenanthra- 
qumone and £[,804, and a reddish-brown with 
phenyl glyoxyhc acid and H2SO4 By KMn04 it 
18 oxidised to thiotolene carboxyho acid [142°] 
The di bromo- derivative melts at [47°-60°], and 
the tn bromo derivative at [144°] It also forms 
a bromo- derivative [194°], a second di bromo- 
derivative [46°], a per-bromo- derivative CgBr^S 
[114°], and oily lodo and nitro- derivatives 
(Messinger) With phenanthraqumone, HOAc, 
and H,S04 (Laubenheimer’s reagent) it gives a 
reddibh-violet colouration 

(0i8') Di methyl-thiophene 

(US’) S G H 1 0078 Formed by distilUng 
sodium s-di methyl succinate with P S3 (Zelinsky, 
B 21, 1836) Yellow oil With a trace of isatin 
in cone H SO^ it gives an emeiald green colour 
On oxidation it yields an acid crystallising in 
needles [139°], si sol cold watei 

(a8) - Di - methyl - thiophene CH^ 

om Thioxene (137° cor ) S G si 9933 Formed 
by distilling 8 acetyl n butyiic acid with P 8, 
(Paal a Puschel, B 20, 2559 , Grimewald, B 
20, 2585) Colourless, strongly refi acting oil 
In the indophenme reaction it gives a bluish 
violet colour Laubenheimer’s reagent yields a 
reddish violet colour KMn04 oxidises it to 
methyl thiophene carboxylic acid and thiophene 
(88') di carboxylic acid 

Tri-methyl-thiophene C^Hj^S i e 

KcH^CMe Foime^ by distilling 

CH3 CO CHMe CHMe CO,H with P^Sj (Zelinsky, 
B 20, 2025) 

Tetra-methyl thiophene CgHjoS i e 
KcM^OMe (184=uncor) SG|} 9442 
Formed from tn methyl thiophene by treatment 
of this substance (12 g ) dissolved in petioleum 
ether with iodine (48 6 g ) and HgO (21 g ), 
distilling with steam, and allowing the lodo tii 
methyl thiophene which comes over to stand 
with Mel and sodium (Zelinsky, B 21, 1837) 
Oil Does not give the indophenme reaction 

References — Di bromo methyl tuiophenb 
and loDO di methyl thiophene 

METHYL-THIOPHENE CAEBOXYLIC ACID 

CflHgSOj i e S<^02^ 0 CO^H 

®^CH^^^CMe Thiotolene carboxylic acid 

[119°] Formed by oxidising the corresponding 
di methyl thiophene with alkaline KMn04 in the 
cold (Zelinsky, B 20, 2020) Needles, si sol 
cold water, v sol ether May be sublimed — 
CaA'jSiaq plates — AgA' 

(8) -Methyl thiophene (a) -carboxylic acid 

c Th%otoUn%c acid [144°] 

Obtained by saponifying its ether, which is 
formed by the action of OlCO^Et and sodium 
amalgam upon lodo (8) methyl thiophene (Levi, 
B 19, 656) Formed also by oxidising (8)- 
methyl thienyl methyl ketone with alkahne 
KMn04 (Demuth, B 19, 680) , and by boihng 
the amide witli alcoholic potash Needles (from 
water), v sol hot water and alcohol Not at- 
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tacked by KMn04. — plates — 

BaA'2 5aq small plates, sol water — AgA' 

Chloride (219°) Liquid, 

smelling like benzoyl chloride 

Amide C4H2MeS CONH^ [119°] (Z), 
[123°] (Levi) Formed by the action of 
Cl CONH2 on {$) methyl thiophene in presence 
of AlCl, (Zelmsky, B 20, 2024 , Gattermann, A 
244, 58) Needles (from water), v sol water 
(a) Methyl thiophene (a')-carbozylio acid 

Methyl thwphenie acid 

00 Thwtolenic acid [142^] (P ) , [137°] (L \ 
Formed by oxidation of thioxene (from acetonyl- 
acetone) with alkaline KMn04 (Paal, B 18, 
2253) Obtained also from its ether, which is 
produced by heating lodo (a) methyl thiophene 
with ClCO^Lt and sodium amalgam (Levi, B 19, 
606) White needles Somewhat volatile with 
steam Begins to sublime at c 120° in long 
needles V e sol alcohol, ether, and boiling 
water, si sol cold water Gives no colour 
reaction with isatin and H^SO^ Oxidised by 
alkaline KMnO^ to the corresponding thiophene 
dicarboxylio acid — CaA'j O^aq — A Ag* white 
crystalline powder 

Methyl-thiophene carboxylic acid 

Obtained by 

oxidising (a3) di methyl thiophene with an al- 
kaline 1 p c solution of KMn04 (Gnmewald, B 
20, 258b) 

Di-methyl-thiophene carboxylic acidC HgSO^ 
* * ^ Obtained from 

Its amide by hydrolysis (Zelinsky a Gatter 
mann, A 244, 59) Needles (from dilute alcohol) 
—AgA' 

Imide C.HMeSCONH^ [110°] Formed 
by ictingon di methyl thiophene with Cl CONHj 
in presence of AlCl, Colourless needles (from 
water) 

Tri-methyl-thiophene carboxylic acid 
C.H„SO,re S<C|COiH) C CH, ^b 

tamed by hydiolj sis of its amide (Gattermann 
a Zelinsky, A 244, 00) Needles (from alcohol) 
Amide C^Me.SCONH, [147°] Formed 
by the action of ClCONH^upon (a/33') tri methyl 
thiophene in presence of AlCl, Crystallises 
fiom water 

{$) METHYL-THIOPHENE SULPHONIC 
ACID C4H2MeS SOgH Formed by warming (iS) 
methyl thiophene with fuming H2SO4 (Muhlert, 
B 19, 1620) Syrup, turning red on exposure 
to air — KA' }aq — ZnA'o3^aq — PbA" (at 110°) 
Chloride C4H2MeS SO^Cl OU 

C^HjMeSSOjNH, [80°] Crystal- 
line nodules (from ether) 

METHYL-THIOPHENIC ACID v Mlthyi. 

THlOPHrNE CARBOXYLIC ACID 

METHYL THIO-DIPHENYLAMIKE v 

Mfthyl imido di phenyl sulphide 
METHYL DITHIOPHOSPHATES 
Di-methyl di thio-phosphoric acid CjHyPO^Sg 
te Me2HP02S2 Formed, together with Me, PO2S2, 
by the action of PjS, (1 pt ) on methyl alcohol 
(6 pts ) in the cold (Kowalewsky, A 119, 303) 
Thick hquid, soluble in water Decomposes 
below 100° — PbA'j pnsms (from alcohol) Melts 
below 100° 

Vol III 


Tn- methyl dithiophosphate Me,PO,S,. 
Formed as a bove Liquid, v si sol water 
METHYL-THIO-PHTHALIMIDINE 0,H,NS 

% e From thiophthalim- 

idine and Mel (Way a Gabriel, D 23,2483) It 
is converted by cone HClAq at 190° into thio 
phthalide, and by oxidation into 0 di cyano di 
benzyl di sulphide (C^H^Cy CH2)2S2 [124°] — 
B'HCl — B'jH^tCl, — B'CgH2(N02),0H yellow 
needles 

METHYL-THIO-DEEA O2H.N2S le 
NH, CS NHMe [118°] Formed from methyl 
thiocarbimide and NH, (Andreasch, M 2, 277) 
Pnsms, V sol water and alcohol, si sol ether — 
B'HI large plates, v e sol water and alcohol 
Melts below 100° Decomposed by AgjO into 
Agl and methyl-cyan amide (Bernthsen a linger, 
B 11,492) 

Di-methyl-thio-urea C,HgN2S i c CS(NHMe)2 
[51 5°] Formed from methyl thiocarbimide and 
methylamme (Traumann, A 249, 49 , Hecht, B 
23, 286 , cf Andreasch, M 2, 277) Transparent 
very hygroscopic plates V sol water, alcohol, 
and acetone, si sol ether and benzene, v si sol. 
light petroleum 

METHYL-THYMO-ACRYLICACIDv MethyU 
derivative of Oxy methyl propyl cinnamic acid 
DI-METHYL-TOLANE v Di tolyl acetyl 

ENE 

DI-METHYL-TOLENYL-AMIDINE 

Hydrochloride CioHj^N^HCl i e 
(NHMe C(CgH4Me) NMe)HCl [200°] Formed 
by adding the hydrochloride of p tolenyl imido 
ether (EtO C(C4H4Me) NH)HC1 to an alcohol 
solution of methylamme (Glock, B 21, 2654) 
Long silky needles (from water), v sol water 
and alcohol — B'^H^PtClg 2aq f95°] Dimetnc 
crystals 

w Di - methyl - tolenyl - amidine Hydro- 
chloride (NMe C(CgH,Me) M1)HC1 Formed 
from the hydrochloride of p tolenyl imido ether 
and dimethylamine (G ) Shoit prisms 

METHYL-TOLINDOLE v Di methyl indole 
M ETHY L-TOLIS ATIN v Di methyl Isatin 
DI - METHYL - TOLUBUTYLAMINE v 
Methyl butyl phenyl di methyl amine 
METHYL o TOLUIDINE CgH„N le 
[2 l]CgH4Me NHMe 0 Tolyl methyl amine 
(207°) S G 973 Prepared by the action of 
tm and HClAq on the mtrosamme which is ob 
tamed from the crude product of the action of 
methyl alcohol and HCl on 0 toluidme (Monnet, 
Beverdm, a Noltmg, B 11, 2278) Obtained 
also by heating 0 toluidme hydrobromide (or 
hydroiodide) with 5 p c more than an equiva- 
lent quantity of methyl alcohol for 8 hours at 
150°, the yield being 46 p c of the theoretical 
(Bernhardt a Staedel, B 16, 29) It is also pro- 
duced by distilling 0 tolyl amido acetic acid 
(Widman, J pr [2] 38, 303) Colourless oil — 
B'^H^PtCl, 

Acetyl derivative OaH4MeNAcMe [66°]. 
(251°) (R a S ) , (c 260°) (M , R , a N ) 

Nitfosamine 05H4Me N(NO)Me Oil 
Converted by alcoholic HCl into the isomeric 
j>-nitroso 0 methyl-toluidine 

[6 1 2]NO 0^,Me NHMeorO.H,Mo<^^^[f>0. 

which crystalhses m green plates, [151°], sol. 
benzene On boilmg with dilute aqueous NaOH 
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it 18 converted into mtroso oresol and methyl- 
imme Potassium permanganate oxidises it to 
mtro methyl-toluidme [134®] Its hydrochlonde 
OgHioNjOHjCl, aq crystallises in yellow cubes 
[110®] , V si sol cone HClAq (Kock, A 243, 
808) 

Hethyl-m-toluidme [3 l]OgH 4 Me NHMe 

(207®) Formed by the action of Mel on 
m toluidine, and punfied by means of the 
acetyl derivative (Noltmg, B 11, 2279) Oil — 
B'^tCle 

Acetyl derivative CgH^MeNAcMe [06®] 

(c 260®) Sol hot water, alcohol, and ether 
Methyl -p - toluidme [4 l] 04 H 4 Me NHMe 

(208®) Formed by passing MeCl into boiling 
p tolmdme The ethereal extract of the crude 
product is freed from p toluidme by ppn with 
H 2 SO 4 , evaporated, and mixed with Ac^O The 
resulting mixture of di methyl toluidme and 
acetyl-methyl toluidme may then be fractionally 
distilled, and the acetyl derivative saponified by 
HClAq or NaOHAq (Thomsen, B 10, 1582) 
OiL— B'aHjPtCle 

Acetyl derivative CaH 4 Me NAcMe [83°] 
(283®) Plates (from ether alcohol) , si sol. 
water, v sol alcohol and ether 

Propionyl derivative C„ H„NO ie 
C,H 4 Me N( 03 H, 0 )Me (266®_269®) Formed 

from methyl p toluidme and propionic anyhy 
dride (Norton a Livermore, B 20, 2270) Con 
verted by dilute nitno acid into tri nitro methyl 
p tolmdme [130°] 

Nitrosamine 03 H 4 Me NMe(NO) [64®] 
Insol water, v sol alcohol and ether 
Bi-methyl 0 toluidme C,H.3N403 
[ 21 ] 03 H 4 MeNMe 2 (183®) Formed by distilling 
its methylo hydroxide (Thomsen, B 10, 1686 , 
Ndlting, B 11, 2279) Prepared by heating 
0 tolmdme hydrobromide (or hydroiodide) with 
a little (6 pc) more than two equivalents of 
methyl alcohol for 8 hours at 160®, the yield 
being 93 p c of the theoretical (Reinhardt a 
Staedel, B 16, 29) Oil Converted by HNOj 
(S G 16) into di mtro 0 tolyl methyl nitramme 
(YanRomburgh,R T G 3, 395) — B' 2 H 2 PtCl 3 — 
B' 2 H 4 F€Cy 4 white needles — B' 2 H 3 FeCy 3 4^aq 
yellow unstable crystals (Wurster a Roser, B 
12, 1826) 

Methylo iodide C^H 4 MpNMe 3 l Formed 
from 0 toluidme and Mel (Thomsen) It is also 
a product obtained by heatmg di methyl aniline 
methylo-iodide at 220°-230® (Hofmann, B 10, 
1685) Needles 

Di-methyl m tolmdme [3 l] 03 H 4 Me NMeg 
(208®) (N , R a S ) , (216®) (Wurster a Riedel, 
B 12, 1797) Formed from m toluidme and Mel, 
or by distilling its methylo iodide (Nolting) 
When dissolved in H 2 SO 4 , and treated with HNO, 
(SGI 6 ), it yields CeH(N 02 ) 3 Me NMe NO 2 (Van 
Romburgh, B T O S, 413) — B'^HjPtCl* — 
B' 2 H 4 FeCy 32 aq white needles — ^B^jH^eOygl^aq 
(Wurster a Roser, B 12 , 1826) 

Methylo iodide B'Mel Yields 
(B'Me 01 ) 2 Pt 0 l 4 , yellow cubes 

Di-methyl-p. toluidine [4 l]C 3 H 4 Me NMe,, 
(208®) (R a S , H ) , (210®) (VanRomburgh) S G 
938 Formed, together with other products, by 
heatmg dimethylanihne methylo-iodide at 220 ®> 
280® (Hofmann, B 6, 707) Formed also by heat 
mg its methylo iodide with water and PbO and 
distilling the resultmgCgHgMe NMogOH (Hubnex, 


Tolle, a Athenstadt, A 224, 387 , cf Thomsen, 

B 10, 1686) Prepared by heating p toluidme 
hydrobromide (or hydro iodide) with rather more 
(6 p c ) than two equivalents of methyl alcohol 
for eight hours at 160®, the yield being 96 p 0 of 
the theoretical (Bernhardt a Staedel, B 16, 29) 
Oil Converted by fuming HNO 3 and H 2 SO 4 into 
C 3 H(N 02 ) 8 Me NMe NO, (Van Romburgh, BTC 
3, 404) — B'jHjPtClg — B'jHgFeCygaq white 
powder — B' 2 H 8 FeCyg 2 |aq yellow crystals 
(Wurster a Roser, B 12, 1826) 

MefhpZo - todide CgH^MeNMejI Formed 
from p toluidme and Mel Converted by 
moist AgjO into C 3 H 4 MeNMe 80 H Yields 
(C 3 H 4 Me NMe 3 Cl) 2 PtCl 4 

Beferences — Bromo - di - methyl - toluidinb 
aiM Nitro methyl-toluidinb 

DI - METHYL - 0 - TOLUIDINE SULPHONIC 
ACID 06 H 3 Me(NMe„)S 03 H Formed by sul 
phonating di methyl 0 toluidme (Michler a 
Sampaio, B 14, 2167) Large prisms , v sol 
hot water, insol alcohol — BaA'o soluble 
plates — CaA '2 small nodules — ZnA 2 easily 
soluble needles 

METHYL-TOLUQUINOLINE v Di METHII 

QUINOLINE 

METHYL - TOLUQUINOXALINE v. Li 

MEPHYL QUINOXALINE 

METHYL-TOLYLENE-DIAMINE v Tolyl 

ENF MI rilYL DIAMINE 

METHYL TOLYL KETONE v Tolyl methyl 

KETONE 

METHYL-TOLYL NITROSAMINE v Nitros 
amine of Methyl toluidine 

DI METHYL-TOLYL PHOSPHINE v Tolyl 

DI METHYL PHOSPHINE 

METHYL TRIDECYL KETONE ,0 ^ e 

CHgCOC.jHj, [39®] (294®) SG (liquid) 

^ 8182 Formed by distilling a mixtiuc of 
barium myristate and barium acetate (Krafit, B 
12, 1669 , 15, 1724) Yields acetic and tridecoic 
acids on oxidation 

DI - METHYL - TRIDECYL - PYRIDINE 

C 20 H 35 N i e C 3 NH 2 Me 2 (C, 3 H ,) (216° at 13 mm ) 
Formed by distilling its dicarboxjlic acid with 
soda lime (Krafft a Mai, B 22, 1758) Oil — 
B'gH^PtClg yellow plates 

DI METHYL -TRIDECYL -PYRIDINE DI- 
CARBOXYLIC ACID C^NMe (CnH )(C 02 H )2 
Formed by saponifying its ether with alcoholic 
potash — H 2 A"HC 1 crystalline powder , v e sol 
alcohol 

Ethyl ether Et A" (265^ at 10 mm) 
Formed from its dihydride by treatment of the 
alcoholic solution with nitrous acid (Krafft a 
Mai, B 22, 1758) Yellowish oil — -EtjA^HCl 
needles 

Di methyl-tndecyl P 3 mdine dihydride di 
carboxylic ether 05 NMe 2 ( 0 i 8 H 27 )H 2 (C 03 Et) 2 . 
[60®] Formed by heatmg a mixture of myristic 
aldehyde, alcoholic NH„ and acetoacetic ether 
(Krafft a Mai, B 22, 1767) Hard crystalline 
crusts 

METHYL-TROPIDINE v Tropidinb 
METHYL-TBOPINE v Tropinb 
METHYL-UMBELLIC ACID t; Di-oxt- 

PHENYL- CBOTO NIO ACID 

KETHYLUMBELLIFERON v Lactone oi 

DI OXY-PHBNYL CBOTOMIO ACID 



METHYL-URIC ACID 


403 


0 / 9 -Bi methyl - umbelliferon C,iH,oOa 
>CMe CMe 

Lactone of di-oxy- 

phenyl pentenoic acid [266®] Formed by the 
action of H 0 SO 4 on a mixture of methyl aceto 
acetic ether and resorcin (Pechmann a Duisberg, 
B 16, 2127) Colourless needles of high refrac- 
tive power Its dilute alkahne and H2SO4 
solutions have a blue fluorescence 

Isomende v Lactone of Bi oxy toltl cbo 

TONIC Acm. 

METHYL UNDECYL KETONE v Methyi. 

HENDFCYL KETONF I 

METHYL UBACIL v Di oxy methyl pyb- 

fMIDINE I 

METHYL - XJKAMIDO . ACETIC ACID v 

Methyl hydantoic acid 

m - METHYL - URAMIDO BENZOIC ACID 

CpHjoNjOai e HMeN CO NH C,H, CO^H Formed 
by the action of methylamine upon cyancaib 
oxamido benzoic acid NC CO NH CgH4 CO^ 
<G-riess,B 18,2416) White needles , sol alcohol, 

V si sol wat er — A'Ag white plates 

METHYL XJRAMINE An old name for 
Methyl guanidine 

METHYL UREA O le 
NHo CO NHMe [10 2''] Foimed from methyl 
eyanateand ammonia, or by evapoiatmg a mix 
ture of potassium cyanate and methylamine 
‘•ulphate (Wurtz, C R 32, 411) It is also a 
product of the action of HCl and KCIO, on caf- 
feme (Fischer, A 216, 257) It may be pre 
pared by boihng its acetyl dciivative with cone 
HNO3 (Hofmann, B 14,2734) 

Properties — Deliquescent prisms , v e sol 
water and alcohol Its aqueous solution is 
neutral to litmus, and yields with nitric acid a 
pp of the nitrate CaH^N OHNO3 [128®], which j 
is con\erted by fuming nitric acid into methjl- 
amine and ammonium nitrate (Franchimont, ' 
R T G 6, 220) I 

Nitrosamine NH2C0N{N0)Me [124®] ' 
Formed by adding Na\0, to a solution of I 
methyl uua nitrate containing ice (Von Bum | 
mg, B 21, 1810 , A 263, 6) Yellow plates or 
tables (fiom ether), v sol hot water, alcohol, 
and ethei Decomposed by long boiling with 
water I^xhibits Liebermann’s reaction On 
1 educing with zinc dust and HOAo it yields 
methyl - semi - carbazide NH^ CO NMe NHj 
whence, by heating with cone HClAq for 6 hours 
at 100®, methyl hydrazine is got 

Acetyl derivative NHAc CO NHMe 
[180®] hormed from methyl urea and Ac^O 
Formed by the action of boiling dilute NaOH on 
a nuxtuie of bromo acetamide (CHjCONHBr) 
and acetamide This mixture is prepared by 
adding aqueous (10 pc) NaOH to acetamide 
(10 pts ) mixed with bromine (13 6 pts ) until the 
colour changes from red to yellow (Hofmann, B 
14, 2725 , 15, 408) In this reaction methyl 
cyanate is perhaps first formed and then umtes 
with acetamide Monoclimc pnsms (Haushofer, 
J 1882, 365), sol alcohol, ether, ana hot water 
Split up by alOialis into NH,, CO,, methylamine, 
and acetic acid Boihng cono HClAq forms 
acetic acid and methyl urea 

s Di-methyl-urea 0,H,NjO le CO (NHMe), 
[102 5®] (269°) Formed by the action of 

methylamine on methyl cyanate (Wurtz, Rip 


ehim purct 1862, 199) According to Wurtz, the 
same body when prepared by the action of cold 
water on methyl cyanate melts at 99 6® and 
boils between 273® and 288® s Di methyl-urea 
crystallises easily, is v sol water and alcohol, 
and forms a hygroscopic nitrate CaH^NjOHNO, 
[c 66 °] which IS decomposed by fuming HNO, 
forming methylamme (Franchimont, R T O, 
3, 222) 

Cyano-acetyl derivative CaHyNjO, le 
NHMe CO NMe CO CHjCy Formed from s di- 
methyl urea and cyano acetyl chloride (Mulder^ 
B 12, 466) Crystals, not melted below 260® 
Gives with bronune water the compound 

CO<^y® PQ>CBr, Cono HNO, forms, on 

warming, two purple-red compounds 

u Di methyl urea NMOj CO NHj [180®]. 
Formed by evaporating the mixed solutions of 
potassium cyanate and dimethylamine sulphate 
(Franchimont, R T C 2^ 122 , 8, 222) Large 
hard crystals with sweet taste, si sol alcohol 
and ether Boiling AC2O forms NMojAc and 
cyanunc acid Aldehyde m the cold slowly 
forms CH, CH(NH CO NMej)^ [160®] Chloral 
forms CCl, CH(OH) NH CO NMej [166®] and 
C.H.jCl^NjO, [74®] (Van der Zande, B T C S, 
222) Nitrate B'HNO, [101®] Very large 
crystals Converted by fuming HNO, into di- 
methyl mtramine — Oxalate B'H2C204aq De- 
composes at 105® — Pi crate B'C4H2(N02)30H 
[130®] Decomposes on fusion (Van der Zande) 

Tri-m ethyl-urea C^HjoNjO i e 
NMe, CO NHMe [76®] (232® cor) Formed 

by mixing ethereal solutions of methyl cyanate 
and dimethylamine (Franchimont, R T G 2^ 
j 226) Crystallises well from ether , v sol water 
and alcohol, sol benzene Fuming HNO, forms 
di methyl mtro amine (NMe^ NO,) and methyl- 
amine 

Tetra methyl urea C Hj^NgO i e CO(NMe2)2. 
(177® 1 V ) S G 972) Prepared by pass- 
ing dimethylamine into a solution of di methyl 
chloro formamide Cl CONMe, (derived from 
COCI2 and NMe H) in benzene (Michler a 
Escherich, B 12, 1162 , Franchimont, R T C 
8, 228) Oil, v sol alcohol and ether With 
cone HNO3 (S G 16) it yields NMe2 NO^ and 
dimethylamine 

Refe rence — Chloro methyl urea 

METHYL URETHANE v Methyl carb- 
amate 

(a) METHYL-URIC ACID 04 H,N 40 , 

CO<S§e-cSH>CO S 4 at 100“ 
Formed by heating at 150° acid lead urate with 
Mel diluted with ether (Hill, B 9, 370, 1090 , 
Am S [3] 12, 428) Thin prisms, si sol boihng 
water, in sol alcohol and ether Sol cono 
H,S04 and reppd by water Oxidised by alka 
hne KMn04 to methyl allantoin 04H,MeN40, 
[226®] EClO, and HCl oxidise it to urea and 
methyl* alloxan By heating with HClAq it is 
split up mto glycocoU, methylamine, CO,, and 
NH, (Fischer, H 17,1776) 

Salts --K2A"3aq Ppd by adding alcohol 
to its aqueous solution — KHA"aq — Na^"3aq — 
NaHA^aq — CaA'' 3aq — BaA'" 4aq — BaA'' 8 Jaq ; 
tufts of dehoate needles 
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METHYL-URIC ACID 


Methyl urio acid G5H,MeN40s Possibly 
identioalwith the preceding Prepared by mamg 
area (8 mole ) with methyl amido acetic acid 
(1 mol ), extracting the fusion with water, ppg 
by ammomacal AgNOjand magnesium mixture, 
digesting the pp with an alkaline sulphide, fil- 
termg, acidifying, and evaporating to a small 
bulk (Horbaozewski, M 6, 359) Formed also 
by heating methyl hydantoin with amyl alio 
phanate or with biuret (Horbaczewski, M 8, 
684) Micaceous scales, sol boiling water and 
alkalis, si sol cold water, dilute acids, alcohol, 
and ether Gives the murexide reaction On 
heatmg with HClAq at 170° it gives a product 
(probably methylamine) which gives the carb- 
amine reaction 

(i8) - Methyl - urio acid 05HjMeN40j te 
purm S 06 at 100° 

Formation — 1 By heatmg the di methyl 
derivative of chloro di oxy methyl purin with 
HClAq at 180° (Fischer, B 17, 332) -2 By 
heating di chloro oxy methyl punn with HClAq 
at 140° (Fischer, B 17, 1777) —3 Occurs m 
small quantity, together with a much larger 
quantity of (a)-di methyl uric acid, by heating 
neutral lead urate with Mel at 100° (F ) 

Properties — Slender crystals Sol alkalis 
Reduces ammomacal AgNOj in the cold Gives 
the murexide reaction On heating with PCl^ 
it yields di chloro-oxy methyl punn On oxida 
tion with HNO, or with KCIO, and HCl it gives 
methyl-urea and alloxan Split up by heating 
with HClAq into COj, methylamine, NHj, and 
glycocoll 

(a)-Di-methyl-uno acid CaH^McjN^O, % e 
O^jHMeOj Cj NjHMeCO [above 340°] S 5 at 
100° , 06 at 20° Prepared by heating neutral 
lead urate with Mel in ether for 20 hours at 
166° (Mabery a HiU, Am 2, 30b , P Am A 
16, 256 , B 11, 1329 , Fischer, B 17, 1779) 
Slender monoclinic prisms (containing aq), si 
sol water, sol cone H^S04 and HClAq, insol 
alcohol and ether When heated with cone 
HClAq at 170° it is resolved into CO^, ammonia, 
NHi^Me, and glycocoll Kitric acid oxidises it, 
forming methyl alloxan and methyl urea HCl 
and KCIO, form methyl urea, methyl alloxan, 
and a small quantity of a compound CsH^NjO, 
[160°] The ammonium salt is decomposed on 
boiling its solution with separation of the free 
acid (^flference from (o) -methyl unc acid) 

Salts — K^"4aq silky needles, v sol 
water — KHA" 14aq needles, sol water — 
NagA'^dj^aq needles, sol water — NaHA"2aq 
small needles, sol water — BaA" 3aq flat 
prisms, m sol hot water — BaH^A''^ 3aq 

(i8)-Di-methyl-unc aoid 

COC^H— 

purvn, Formed by the action of H2SO4 at 140° 
on the di ethoxy- compound obtained by treating 
di-chloro-oxy di methyl punn with alcoholic 
KaOH. Formed also by heating di chloro oxy- 
dt- methyl punn with fuming HCl at 130° 
(Fischer, ^ 17, 837, 1779) Colourless crystal 
line powder, v si sol water, alcohol, and ether 
Melts at a very high temperature 

Reachons — On heating with HCl it is split 
up into saicosme, methylamine, CO,, and NH, 


PCI5 converts it back mto di chloro oxy-di- 
methyl purm By KjCrjO, and H2SO4 it is 
oxidised to cholestrophane By oxidation with 
HNO, or KCIO, and HCl it chiefly gives a body 
0,H,oN405, which forms large colourless crystals 
[174°], v sol water, and decomposed on boiling 
with baryta water into mesoxalic acid, urea, and 
probably di methyl urea 

Tri - methyl - uric acid 08H,oN403 i e, 
MeN-CO HN— CO 

II II 

OC 0— NMev 00 C— NMe. 

I II >CO or I II >CO 

HN— C— NMe/ MeN— C— NMe^ 

[346°] Formed by heating the lead salt of {$)- 
di methyl uric acid with methyl iodide (Fischer, 
B 17, 1782) Fine white needles Sublimable 
Sol hot water, si sol alcohol and chloroform 
Dissolves in alkalis Gives the murexide re 
action strongly Is very unstable towards acids 
GaH,OsN4Ag hne white needles 

Tetra - methyl - unc acid C^Hj N4O3 i e 

[218“] Formed by 

heating the silver salt of tri methyl uric acid 
with methyl iodide (Fischer, B 17, 1784) 

I Distils undecomposed Fine white needles V 
I sol hot water, less sol cold, si sol ethei Has 
I no acid properties It is readily decomposed 
1 by alkalis, with evolution of methyl amine It 
I gives the murexide reaction 
I METHYL - UVIC ACID C,HjoO, i§, 
CO,H CH CHMe\p^ _ COoH CMe CH,\p^ 

I CMe CH “ CMe CH 

[98°] Formed by heating methyl methronio 
acid to 260° as long as COj is evolved (Fittig, 
A 250, 205) Needles (from water) or prisms 
(from other solvents) , m sol hot, v si sol cold, 
water , v sol cold, v e sol hot alcohol , v sol 
petroleum ether, CHC1„ benzene, ether, and 
HO Ac , volatile with steam Yields on distillation 
CO2 and oxy di methyl pentamethenyl hydride 

Salts — (C9HyO,)2Ba 4aq trimetrio plates, 
a 6 c = 0 9937 1 4 9021 — A'^Ca 4aq pearly 
plates, insol alcohol — A'Ag small prisms 
(from water) 

Ethyl ether A'Et (219°) Colourles* 
oil, heavier than water, volatile with steam 

METHYL-VALEEIC ACID v Hfxoic acid 

METHYI-VALEBOLACTONE v Lactone of 

Ox\ HE XOIO A CID 

METHYL-VANILLIN v Di methyl derlva^ 
tive of Protocatechuic aldehyde 

DI-METHYL-DI-VANILLIN v Tetra methyl 
derivative of Tetra oxy di phenyl dicarboxylio 

ALDEHYDE 

DI-METHYL-VINYL-AMINE Methylo- 
hydroxide C^HigNO le NMe,(C2H3)OH 
Neurine Formed by the action of moist oxide 
of silver on di methyl bromo vinyl methylo 
bromide NMe3(CH2 CH2Br)Br, the product of the 
union of tnmethylamine with ethylene bromide 
(Hofmann, C B 47,568, Chem Oaz 1858,434, 
Baeyer, A 140, 311) It is also a product of the 
decomposition of protagon by baryta (Liebreich, 
B 2, 12), and of the putrefaction of flesh 
(Brieger, B 16, 1190, 1406 , 17, 616, 1137) It 
IS extremely soluble m water, and is extracted 
from the solution by ether with great difficulty 
(Marmo, G 13, 441) Its solution is strongly 
alkaline, and fumes with HCl. On evaporating 
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Hs solution it decomposes with evolution of 
NMe^ Its aqueous solution is poisonous, and 
antagonistic to atropine as regards the heart 
and glandular system (Oervello, Arch Ital 
Bwl 7, 232) 

Methylo chloride *NMe3(C^3)Cl Very 
deliquescent needles — (NMe3(C2Hs)Cl)2ptCl4 
yellow crystals, readily changing to neurine 
platmochlonde (NMe,(C2H,OH)Cl)2PtCl4 — 
NMe,(C2H,)AuCl4 yellow needles 

METHYL VINYL KETONE CAKBOXYLIC 
ACID OH, CO CH OH CO2H $-Acetyl acrylic 
acid [125°] Formed by the action of aqueous 
sodium carbonate on $ bromo acetyl propionic 
acid CH, CO CHBr CHo COJi in the cold (Wolff, 
B 20, 425) Plates, v sol alcohol and ether, m 
fol cold water — CaA'j nodules, v sol water — 
2 nA'o amorphous — AgA'^ stellate groups of 
needles 

Phenyl hydrazide 

PhNH N CMe CH2 CH2 CO H [157°] Formed 
from the acid and phenjl hydrazme (Decker, B 
21,2937) or by saponifying its ether Lemon- 
yellow needles, m sol hot water, v sol alcohol 
and ether 

E thyl ether Phenylhydrazide 

PhNH N CMe CH CH C02Et [117°] Formed 
fiom bromo acetyl propionic ether and phenjl 
hydrazine (Bender, B 21,2493) Yellow spangles, 
si sol cold, V sol hot alcohol On reduction 
with tin and HCl Aq it yields methyl mdyl acetic 
acid 

Isomende v Tetrio acid 

METHYL-VIOLET A violet dye obtained 
by the oxidation of di methyl aniline It con 
Bibts of a mixture of hexa and penta methyl- 
tri amido tri phenyl carbmols (2 v ) (Fischer, B 
16, 706, 2004) 

BI-METHYL-XANTHINE v Theobromine 
and Theophyllixl 

Tri-methyl-xanthine v C-tjeeine 

METHYL-XYLENE v Mesitvlene and 
CXJMENE 

METHYL-XYLIDINE C,H„N te 
CgHgMe^NHMe One of the products obtained 
by heating di methyl aniline hydro iodide at 
225° (Hofmann, B 5, 712) Oil 

Di methyl-xylidine 0,oH,5N i e 
CeH3Me2NMe2 (196°) SG 9293 Obtained 
by heating methyl xylidme with Mel (Hofmann, 
B 6, 712) OU 

Di-methyl-xyhdine C«H3Me2NMe (203°) 
Obtained by methylation of crude xylidine (H ) 
— B'Mel 

Di methyl-xylidine C.HjMe^NMe [87°] A 
by product in the preparation of methyl aniline 
{Sesemann, B 6, 446) Long needles (from 
ligroin) — B'EtBr 

Bi-methyl-xyhdine [1 3 4] CgHsMe2NMe 
<204°) Formed by heating xylidine hydro- 
bromide with MeOH (Baur a Staedel, B 16, 32) 
Oil — B'^UPtCl, small yellow crystals 

METHYL XYLYL KETONE v Xtltl methyl 

KETONE 

METHYSTICnr 0„H, A (P ) , A P ) 
{189°] (D ) , [137°] (P ) Extracted by means of 
alcohol from Kawa root, the root of Piper 
methysticum (Goblejf J Ph [3] 37, 19, O’Borke, 
C B 50, 498 , Ndlting a Kopp, Monit Sctent 
{8] 4, 9, 20 . Cuzent, An 1. 150 , Davidoff, JT B 


19, 622 , Pomeranz, M 9, 863 , 10, 786) White 
tasteless prismatic needles, si sol hot water, 
ether, and ligroin, v sol hot alcohol, benzene, 
and chloroform Dissolves m NaOHAq, but on 
heating the solution methystio acid is formed 
On fusion with KOH protocatechmc acid is 
formed Boihng with EOHAq forms piperonal 
Alkalme KMnO, oxidises it to piperonylic acid 
Acetyl derivative 0,.H„Ac20, [123°] 

Benzoyl derivative CjAgBz^O, [148°] 
^Methystio acid C.AijO, [180°] When 

10 g of methysticin are warmed with 6 pc 
NaOHAq 6g of methystic acid are formed 
Methystic acid when heated at 180° evolves CO^, 
and the product, after ooohng, melts at 93° 
KMnO, oxidises methystio acid to piperonal 
[37 °] and piperonylic acid O3H3O4 [227°] Dilute 
mineral acids convert it into methysticoL Ao^O 
has no action 

Methysticol CigHjjO, % e 

CH,<®>C»H3(C.H 0) 4] [94^ Fonnea 

by warming methysticin or methystic acid with 
dilute HCiAq or H^SO, (Pomeranz, M 10, 792) 
Pnsms , insol alkalis, v sol alcohol and ether 
Forms a phenyl hydrazide melting at 143° Ac- 
cording to Davidoff methysticin is OigHigO, and 
is decomposed by alcoholic NH3into ‘ methysticin 
hydrate ’ C,H,A and a compound CgHnNO, 
which crystallises from water in yellow needles 
The ‘ methysticm hydrate ’ is also formed by the 
action of alcoholic KOH on methysticin It 
melts at 159°, forms the crystalline salts KCAO, 
and Ba(C8Hg03)2* the ether EtCsHA [100°] and 
the benzoyl derivative Cs,H,Bz,0, [122°] 
METINBLINv Indlin 
MICBOCOSMIC SALT Sodium ammonium- 
hydrogen phosphate, Na(NH4)HP04 492O, v. 
Phosphoric acids and phosphates 

MILK Milk IS the secretion of the mammary 
glands, to the naked eye it appears to be a 
white fluid, which in thin layers has a bluish 
tint Its reaction is alkahne m herbivorous 
animals and in woman, acid m carnivorous 
animals Its specific gravity varies greatly, 
averaging between I 028 and 1 035 On micro- 
scopic examination milk is found to be an emul- 
sion, consistmg of a clear fluid which has a light 
straw colour, in which are suspended numerous 
minute fat globules of varying size, each inclosed 
m an envelope of casein Numerous particles of 
casein and nuclem are also seen (Kehrer, Arch 
Oijnaeh 2, 1) The clear fluid in which these 
float contains proteids, lactose, and mineral salts 
in solution During the first few days after 
parturition the milk contains a larger propor- 
tion of solid constituents, and is found micro- 
scopically to contain, besides the ordinary fat 
globules, a number of the secreting epithelium 
cells of the mammary gland of which the proto 
plasm has undergone fatty degeneration, this 
secretion has received the name colostrum The 
name uterine milk is given to the whitish secre- 
tion of,the uterine glands which is poured out 
from them during the oarly months of pregnancy 
in certam animals 

The followmg tables adapted from Charles*8 
Physiological Chemistiy, p 383, after Gorup 
Besanez, Liebermann, Gautier, &o , give quanti- 
tative statements of the constituents which occur 
in the milk of the commoner animals . — 
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r Woman 




1 


OoDttdtuents 

Milk 

Colo- 

strum 

Ass 

Oow 

Qoat 

Sheep Mare 

i 

VTater 

87*66 

84*08 

90 70 

86 56 

86 76 

83 31 ' 

82 84 

Bolidi 

18 85 

15 92 

9 80 

18 44 

13 24 

16 69, 

17 16 

Proteids 

8*07 

8 28 

1*70 

4*08 

4 23 

6 73| 

1*64 

Pats 

8 91 

6 78 

165 

4*08 

4 48 

6 051 

, 6 87 

Milk sugar 

6*01 

6 61 

5 80 

4*60 

3 91 

3*96 1 

|}86« 

ICineral salts 

017 

0 35 

0 60 

073 

0*62 

0*68 


The Ash of Milk m 100 parts 



Woman’s Milk 

—r: 

1 Cow’s Milk 


(Wildenstdn) 

(Weber) 

(Haidlen) 

Sodium • • 

4 21 

6 38 

8 27 

Potassium 

81 59 

24 71 

15 42 

Chlonne 

19 06 

14 39 

16 96 

Calcium • 

18 78 

17 31 

j 6662 

Magnesium 

0 87 

190 

Phosphoric acid 

19 00 

29 13 

Sulphunc acid 

2 64 

115 


Feme oxide 

010 

0 33 

0 62 

Sihoa 

trace 

0 09 



The most abundant salts are thus the phos 
phates The excess of potassium over sodium 
salts is the opposite to what obtains in blood 
plasma and most other fluids of the body (See 
also Bunge, Z)ts5er^ Dorpat, 1874, Zett Physiol 
Chem 18, 399) The iron in milk appears to be 
combined witn nuclein (Bunge) 


Condensed Milk {Cane Sugar added). 


Water 
Solids 
Casein 
Milk sugar 
^ Cane sugar 
Ash 

PA 


29 to 24 
71 to 76 
16 to 18 
8 to 18 
27 to 29 
2 to 2 5 
0 2 to 0 7 


Svnss Condensed Milk {benzoic acid added — 
Fleischniann) 


Water . .62 31 

Fat . • 13 09 

Proteid , 12 13 


Milk sugar 17 43 

Ash 2 78 

Benzoic acid 1 74 


Gases of milk at 0° 41 metre pressure (Pfluger) 

Carbonic acid 7 6m 100 vols of milk 
Oxygen 01 „ „ 

Nitrogen 0 7 „ „ 


Certam preparations (Koumiss, Kephir) are now 
made from mare’s and cow’s milk, m which the 
alcoholic fermentation is allowed to take place, 
and which are valuable stimulants m cases of 
disease, especially of disordered digestion (for 
references on this subject v Maly’s Jahrsber 
14, 167) 

The proteids of milk — The most abundant is 
casein This is coagulated by rennet, and the 
more soluble precursor in the milk of the curd 
should be more accurately called caseinogen {v 
Pbotexds) Albumin {lact-albumin) whicli is very 
similar to serum albumin is also present Other 
proteids have also been described in milk, but 
their presence is doubtful , thus peptone is de< 
scribed by Schmidt Mulheim (P/ 28, 287), by 
Bogiel {Zett Physiol Chem 9, 691), and by Biel 
(Maly’s Jahrsber 16, 198) , hemi alhumose by 


J Schmidt (Maly’s Jahrsber 14, 176) These 
proteids appear to be primary albumoses formed 
by the acidification and boiling employed to> 
separate the casein and albumin (Neumeister,^ 
Zeit Biol 24, 271) True peptone is always ab 
sent (Neumeister, toe cit , Sebelien,Ze4t Physiol 
Chem 13,136, HaUiburton.tTbwm of Physiol 11» 
449) Whey proteid (Hammarsten), the lacto* 
protem of some observers, is a by prodivct of 
the action of rennet on caseinogen Two other 
proteids, lacto globulin, which is identical with 
paraglobulin (J Sebelien, Maly’s Jah^sbe? 16. 
184), and lacto syntomn, which resembles acid 
albumin in its properties (J Biel, Zc), are also 
stated to occur m small quantities, but the evi 
dence that they exist is not conclusive (Halli- 
burton, Ic) In koumiss the proteids are stated 
to consist of albumin, syntomn, and peptone (A 
Dochmann, Maly’s Jahrsber 11, 190) In colos 
trum casein is absent, or nearly so, being replaced 
by globulin (Sebelien) 

The fats of milk — When milk stands, some of 
the fatty globules rise to the surface, and some 
of these are possibly freed from their proteid 
casing (Muller) , this forms the layer of cream 
Butter is the name generally given to the fat 
itself, which IB separated from the milk globules 
by mechanical agitation (churning) , a certain 
amount of casein is, however, gener^y present m 
butter, and about one third of the fat of the milk 
remains in the butter milk The fats piesent are 
olein, much palmitm, much less stearin , and 
about two per cent of the total fats consist of 
the triglycerides of butyric, caproic, andcapr^lio 
acids, with traces of myristic and arachidic acids 
Cow’s butter contains about 68 per cent palmi 
tin and stearin, 30 per cent olem, and 2 per 
cent the other fats just mentioned Kancidity 
IS due to the development of free fatty acids, 
acrolein, <fec , and, according to Hagemann, of 
lactic acid from the lactose admixed with fat in 
the butter 

Lactose or milk sugar (C 12 H 0,i) may be ob 
tamed from milk by evapoiation in rhombic 
crystals containing one molecule of water of 
i crystallisation, which is given off at 140° It 
dissolves in 6 parts of cold and 2 5 parts of boil 
mg water It is not so sweet as cane sugar , its 
specific rotation is (a)p = 59 3° Dilute acids and 
hydrolytic ferments convert lactose into galactose, 
which IB a glucose, and capable of undei going the 
alcohohe fermentation, and which yields muoio 
acid when treated with nitric acid Lactose re 
duces alkaline solutions of copper salts, and when 
oxidised yields mucic, saccharic, taitaric, and 
oxalic acid Lactose does not itself undergo the 
alcohoho fermentation, but when much yeast is 
added fermentation occurs after some time, man 
nite being formed In presence of casein, <fec , it 
undergoes the lactic acid fermentation, and it is 
the occurrence of this to which the souring of 
milk IS due 

Preservation of milk . — Many different anti- 
septics have been suggested for the preservation 
of milk, e g sahoyho acid, ether, benzene, chlo- 
roform, borax, boroglyoende, dfcc Preservation 
IS, however, usually effected by evaporating the 
milk to a l^ck syrup and addmg considerable 
quantities of cane sugar (For recent papers on 
this subject v A Mayer, Maly’s sber 12, 
168; P Biedert, Jacobi, Dietzell, ibid 169, 
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O Loew, ibid 171, Morgen a Fleischmann, 
ibid 13, 174 , A Bagmsky, 176) 

Alterations in milk — Many drags taken m 
medicinal doses appear m the milk, e g salts of 
arsenic, antimony, lead, mercury (?), zmo, &o , 
also organic acids and alkaloids In various 
diseases the proportion of sohds to water and of 
the different solid constituents is altered , thus 
in osteo malacia the lime salts are increased 
Blood and pus may occur m milk , a blue colour 
sometimes observed is due to the growth of a 
chromogenic bacterium (vibrio), which, however, 
appears to be different from that which produces 
the blue colour m pus (J Reiset, G R 96, 682, 
745) In tubercular diseases of cattle there is 
risk of contamination with tubercle bacilli , milk 
may also act as the carrier of other mfections 
(scarlet fever, typhoid, <feo ) 

Analysis of Milk 

Qualitative — The specific gravity, which is 
incieased by the lemoval of the cream, and re 
action are ascertained in the usual way, the 
niilk may then be examined microscopically 
Casein may be precipitated by acetic or hydro- 
chloric acid, by saturation with magnesium sul- 
phate, or by rennet coagulation The precipitate 
contains also the fat which may be separated 
from the casein by ether The filtrate contains 
the sugar, salts, and the other proteids of the 
milk, which may be identified by their usual 
t< sts The butter is best obtained from milk by 
adding half its bulk of 10 p c caustic potash 
solution, and then shaking the mixture rapidly 
^\lth twice its volume of ethei , on evaporating 
the ethereal extract the fat is left as a residue 
The milk globules may be separated from the 
rest of the milk by filtration through porcelain 
under pressuie 

Qiumtitative — Solids To 10 grains of dry 
sand add 6 o c of milk, and dry at 100^ to con 
stant weight The increase in weight gives the 
solids m 5 c c of milk Below 10 5 p o of 
solids in cow’s milk indicates dilution 

Buttei This may be estimated by weighing 
the amount of residue from an ethereal extract 
of milk to which an equal volume of 10 p c 
caustic potash has been added The normal 
minimum for fats is about 2 75 p c (Cameron) 
There are also various optical methods which 
depend on the degree of opacity of milk, which 
vai les directly as the number of globules present , 
galactoscopes have been invented by Donn6 and 
Vogel (On the lac to butyrometer, an instrument 
for estimating the fat by the ether method, v 
Tollens a Schmidt, Maly’s Jahrsber 8, 140 , 
Kehrer, ibid 11, 179 , P Soxhlet, 180 , Egger, 
181 , M Schmbger, 182 ) Cream This may be 
roughly estimated by allowing the cream to rise 
m a narrow graduated vessel , the thickness of 
the layer being read off at the end of 24 hours 
Good milk should yield 10 to 16 p c of cream 
Proteids Pfeiffer’s method is a good one , the 
casein is precipitated by acetic or hydrochloric 
acid, and freed from fat by ether , after filtering 
off the casein the albumin is precipitated m the 
filtrate by boiling, and after that has been re- 
moved the albumose is precipitated by tannin 
It must, however, be remembered, as stated above, 
that albumose is an artificial product Each of 
these precipitates is collected, dried, and weighed 


(Maly*s Jahrsber 13, 170 , v also Parr, ibid 16, 
l86) J Sebehen {Zeit Physiol Ghem 18, 135) 
estimates the proteids by the amount of nitrogen 
m the precipitates produced by various reagents 
Zioctose The casein, fat, and albumin having 
been removed, the milk sugar is converted into 
dextrose by boiling with sulphuric acid, and this 
IS estimated by Fehling’s solution or by the 
polanmetrio method 

[In addition to the papers already quoted ab- 
stracts of the most important of recent papers on 
mijk analysis will be found in Maly’s Jahrsbericht 
as follows J Forster, 11, 177, Giunti, 178 
Weiske a Kennepohl, 187 , de Leon, 12, 161^ 
Kiaach, 155 , Stenberg, 161 , Emmerich, 165 , 
Pleischmann a Morgen, 166 , Jorgensen, 167 , 
F Hofmann, 177 , Liebermann, 13, 168 , 0 H 
Wolff, 169 , Schrodt a HAussen, 14, 180 , v also 
Schmidt Mulheim, Pf 30, 602 ] Fleischmann, 
Das Molkerexwcsen, and Tatlock, The Produce 
of the Dairy, Glasgow, 1888, should be also con- 
sulted W D H 

MILK 8TJ6AE v Sugar 

MILLET OIL Appears to contain an acid 
On fusion with potash oil of millet 
yields acetio and lauric acids On distillation 
it yields an acid OaHisOj or C,oH,902 (216°-220®) 
Oxidation by KMnO, forms an hexoic acid 
CgHjgOj, and two oxy acids 0,4H2s(0H)202 [60®], 
and oxy hexoio acid [108®], which yields an 
acetyl deuvative C^H,,(OAc) COjH [7P] (Kass 
ner, Ar Ph [3] 25, 1081) 

MILLON’S EEA6EKT A solution of mer- 
curic nitrate contaming nitrous acid, prepared 
by dissolving mercury (1 pt ) m HNO, (1 pt ) 
diluted with water (4 \ pts ) It gives a red 
coagulum when warmed with albumen (MiUon, 
A 72, 349) 

MINEBAL ACIDS A term sometimes ap- 
plied to acids formed of elements other than 
carbon The term is chiefly applied to the 
stronger commonly used acids, sulphuric, nitric, 
and hydrochloric 

MINEEALOGICAL CHEMISTEY Minera 
logical chemistry is that part of chemistry which 
relates to the mineral products of nature , it is 
also a part of mineralogy, the science which 
treats, not only of the chemical characters of 
these products, but also of their physical and 
geometrical characters, of their modes and 
places of occurrence, and of their classification 

Mineral products, as they are found m 
nature, frequently retain much the same cha- 
racter over a consideiable extent of country 
and sometimes for a considerable depth, to 
such a product the teim rock is applied, and to 
each kind of rock is given a special name 
Mineral products are either simple or nuxed 
When simple they cannot be resolved, by mecha 
meal or optical means, into matter presenting 
different characters , simple mmeral products 
are briefly designated as minerals Rocks are 
almost always mixed products Generally the 
presence of different substances is obvious to 
the unaided eye, and the constituents can be 
readily separated from each other by mechamcal 
means From the rook termed granite, for ex- 
ample, may be got at least three kmds of matter : 
firstly, a substance yielding rhomboidal frag- 
ments when broken (felspar) , secondly, a glassy 
substance yielding only irregular fractures 
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{qu<vrte)\ and thirdly, a Bnbstance winch may 
readily be split into very thin plates (mica) By 
no mechanical process can these substances be 
resolved into others having different characters, 
hence they are termed minerals, and as they 
present manifold differences from each other 
they have received distinctive names Some 
tunes the composite nature of a rock is not evi- 
dent until a slice, made sufficiently thm to be 
transparent, is exammed with a microscope 
Or, again, a rock, as for example marble, may 
consist wholly of a single kind of matter , 

All simple mmerals having the same essen- 
tial characters are said to belong to the same 
species, those belonging to the same species I 
may likewise have one or more unessential, yet 
more or less important, characters in common, 
and are then said to constitute a variety of that 
species 

It IS the province of the mineralogist to dis- 
cover what characters are presented by minerals, 
to name the characters, to determine their rela- I 
tive importance, to name the species and their 
varieties, to classify the species, and so on 
Such a study of minerals must have been in 
progress since the earliest times Even before 
800 B c the study was so far advanced that 
mmerals were classified as metals {i e those 
havmg a metallic lustre), stones, and earths , 
the characters then recognised as pertaining to 
stones, and used in their discrimination, were 
succinctly referred to by Theophrastus as fol 
lows — 

‘There are In stones of different kinds many peculiar 
qualities, of which colour, transparency, brightness, density 
hardness, and the like are frequent, though other more 
remarkable properties are not so common But besides 
these qualities there are others such as their acting upon 
other bodies, or being subject or not subject to be acted 
upon them Some are fusible, others will never liquefy 
in the fire some may be calcined, others are incombustible 
to which it may be added that in the action of fire on them 
they show also many other differences. Some, as amber 
have an attractive quality Others serve for the trial of 
metals, as the Lydian stone. But the most known and 
general properties of stones are their several fitnesses for 
the various kinds of work some of them are proper for 
engraving on others may be shaped by the turner s tools , 
others may be cut or sawn some also there are which no 
iron instruments will touch, and others which can with 
difficulty, or scarcely at all, be cut by them.’ 

In this way it was possible even for the Ancients, 
without any knowledge of either crystalline form 
or chemical composition, to determine more or 
less satisfactorily the species met with in the 
mineral kingdom 

The definition and classification of species 
by means of what have been termed ‘ external 
characters ’ (such as crystallme form, cleavage, 
density, hardness, colour, lustre, &c ) — % e cha- 
racters which can be determined without in 
volving a total change of the characters of the 
mmer^ — had been found so far satisfactory 
that the external characters were used both for 
the defimtion and classification of the species 
by the best mineralogists even so lately as the 
early part of the present century The most 
important of the external characters is now 
recogmsed to be the crystalline form It was 
shown m the year 1772 that all the crystaUine 
forms of the same substance, whether the sub- 
stance IS natural or artificial, are so closely 
related to each other that they are denvable by 
simple laws from a single form, and it has 


since been proved that the whole series of crys- 
talline forms of the same substance can be de- 
fined by means of numerical values which fix 
the shape of one of its forms , hence the limits 
tion of each species to specimens which can be 
referred to one fundamental crystalline form 
became a necessity {v Cbystallisation, vol u 
p 278 ) 

The recognition of chemical elements and 
chemical compounds, and of the constancy of 
the proportion of the elements in each com 
pound, the setting forth of the atomic theory and 
chemical formulae, and the development of 
analytical methods, had great influence on the 
advance of mineralogy When the specimens 
belonging to a species which had been defined 
by means of external characters were subjtcted 
to chemical analysis, it was discovered that in 
many cases there was a large variation in the 
proportion, and even m the nature, of the con 
stituent chemical elements For a time it was 
supposed that, while some substances have a great 
tendency to crystallise, others are comparatively 
inert , that, for example, the crystalline form of 
dolomite (carbonate of calcium and magnesium) 
18 due entirely to the crystalhsing power of the 
carbonate of calcium, and that the carbonate of 
magnesium is either a mere inactive inclusion, 
or so feeble a crystalliser as to be completely 
overpowered by the carbonate of calcium The 
explanation of these variations of chemical 
composition within species, as defined by means 
of the external characters, was eventually fur 
nished by the principle of Isomorphism {g_ v) , 
and it then became possible to define a species 
by means of a combination of only two characters 
— chemical composition and crystalline form 
In other words, it was found that all specimens 
which can be referred to the same fundamental 
crystallme form and to the same chemical type 
have all other essential characters m common, 
though they may differ m the less important 
ones, such as colour or transparency For 
example, if the forms of crystals can be referred 
to the same fundamental figure, the differences 
of crystalline development are themselves un 
essential , hence the substances popularly 
known as dogtooth sphr and nailhead spar, 
which can be crystallographically referred to the 
same rhombohedron, and chemically are car 
bonate of calcium, are regarded as varieties of 
the species calotte, which includes all specimens 
having these two fundamental characters m 
common Similarly, colour is another unes 
sential character the specimens belonging to 
the species fitter, for instance, show a remark 
able variation m colour In some cases a variety 
characterised by a particular colour receives a 
distmctive name , emerald and aquamarine, for 
example, are respectively dark green and light 
bluish green varieties of the species beryl It 
IB very eeldom, however, that varieties are really 
worthy of being distinguished by special names, 
and in almost every species the transition from 
one variety to another is so gradual that it is 
often impracticable to decide on the smgle 
variety to which a specimen may be satisfactorily 
referred On the other hand there are specimens 
which, though chemically carbonate of calcium, 
can all be referred to a single fundamental 
crystallme form quite distmct from that of 
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taXcifA They are therefore regarded as be- 
longing to a distinct species and are grouped 
together under the name of aragonite That 
such a separation is a legitimate one is shown 
by the fact that the two species, as thus defined, 
differ in other important characters, such as 
cleavage, hardness, specific gravity, optical con- 
stants, &c Hence the chemical compound 
calcium carbonate is said to be dimorphous ^ 
but, as already indicated, the difference between 
the two kinds of substance is much more than 
one of form Titanic oxide, again, is met with m 
nature as three different kinds of substance, each 
presenting its own set of characters , they are 
necessarily to be regarded as distinct species, and 
have received the specific names rutile, anatase^ 
*nd brookite titanic oxide is said to be tri 
morphous The variety of chemical composition 
among specimens regarded as belonging to a 
single mineral species, and which is explicable 
on the above mentioned principle of isomorphism, 
is well illustrated by the results of analyses of 
specimens of tetrahednte (or grey copper ore) 
The cr} stals of this mineral belong to the cubic 
system and are homisymmetncally developed, 
being all closely related in figure to the regular 
tetrahedron , chemically they can be referred to 
the general formula 4R 'S where R" in- 

cludes chiefly Cu , Fe, Zn, Ag, and Hg, and R'" 
includes Sb, As, and Bi The composition shows 
the following variations copper 15 to 42 pc, 
iron 1 to 7, zinc 0 to 7, silver 0 to dl, mercury 0 
to 17, antimony 12 to 30, aisenic 0 to 20, 
bismuth 0 to , a few of the varieties, those 
containing noteworthy pioportioiis of silver or 
meicury,for instance, have been distinguished by 
special names The difficulty of deciding 
whether a mineral product is to be regarded as a 
distinct species or as a variety of another species 
presents itself in the case of the specimtns to 
which the name of tennantite has been given , 
crystallogiaphically they show the same rela- 
tionship to the regular tetrahedron which 
characterises the specimens of tetrahednte, and 
chemically they are represented by the same 
general formula 4R' S R'^gSg , they are distin- 
guished, however, by the absence of antimony 
(and bismuth) as in the chemical composition 
of the specimens belonging to the above crystallo 
graphic and chemical t> pe there is thus a sudden 
transition from 12 p c of antimony (generally 
accompanied by more or less arsenic) to zero, 
the specimens of tennantite are generally re 
garded as entitled to rank as a distinct species 
Similarly aragonite, wxtherite, strontxanite, 
and cernsnte belong to one chemical type 
R''CO„ and are almost identical in their funda- 
mental crystalline forms , for the several minerals 
R" IS essentially Ca, Ba, Sr, and Pb they are re- 
garded as distinct species because m nature there 
18 found no gradual transition of chemical com- 
position On the other hand, the isomorphous 
rhombohedral carbonates belonging to the above 
chemical type R"CO„ where R" is Ca, Mg, Fe, or 
Mn, present such a gradual shading into each 
other, both chenucally and physically, that a per- 
fect definition of species is impossible Another in- 
structive illustration of this difficulty is furnished 
by the group of minerals to which the name 
qamei has been given The garnets crystallise 
tn the onbio system, and in their forms the do- 


decahedron 18 prominently developed , chenucally 
they are represented by the general formula 
3R"0 R'^jOj 3 S 1 O 2 They have in general very 
similar physical characters, though they differ 
considerably both in colour and specific gravity , 
they have in fact every claim to recognition as a 
natural family or group But the differences of 
chemical composition are remarkable R" and 
R"' are essentially, for grossulante, Ca and Al , 
tor pyropcy Mg and Al , for almandite, Fe" and 
Al , for spessartite, Mn and Al , for andradite^ 
Ca and Fe"', for hrcdhergite, Ca, Mg, and Fe'" , 
for uvarovite, Ca and Cr As the above kmds of 
garnet are connected by various transitions, it 
may easily be imagined that the garnet group 
presents great difficulty as regards the definition 
of its species, and that it is possible to introduce 
a large number of unnecessary names mto the 
science 

There are other natural groups or families, 
however, as for example, the augite, hornblende, 
scapolite, felspar, mica, chlorite, and tourmaline 
groups, in which the representation of the chemi- 
cal composition of the whole group by a single 
chemical formula presents great difficulties 
Indeed, the formulse which are employed m 
mineral chemistry are at present for the most 
part empirical , constitutional formulae, such 
as are employed in organic chemistry, are 
almost unknown Much work must be done 
before we obtain a real insight into the structure 
of the more complex silicates For attempts in 
this direction the student may refer to the fol 
lowing — 

Augites and Hornblendes Tschermak’s 
Mineralogische Mittheilungen, 1871 17, Neues 
J M 1, 43 

Scapohtes Sitz W 1883 [let part] 1142 
Felspars ibid 1864 [1st part] 566 
Micas ibid 1878 [let part] 6 , Am S [3] 
38, 384 

Clintonites Sitz W 1878 [1st part] 655 
Tourmalines P 139, 379, 647 
Silicates in general Z K 17, 25 
Minerals are of interest to the chemist as 
the source of the various chemical elements, the 
characters of which, and of their combinations, 
it 18 his province to study A few of these ele 
ments are found in the uncombined state, no- 
tably carbon, sulphur, arsenic, bismuth, copper, 
silver, gold, and platinum Some are present 
m large proportion in numerous mineral specie&j 
the 1 atter themselves plentifully dispersed through 
the earth’s crust , others are found in few mineral 
species, and these only in small quantities and 
in few locahties 

It IS the province of the mmeralogical chemist 
to determine the chemical composition of each 
species and variety, and to represent it by means 
of an empirical or constitutional formula A 
considerable number of minerals are pure or 
nearly pure chemical compounds of simple con 
stitution, and these are specially mterestmg to 
the chemist, as they often furnish him with 
beautifully crystalhsed specimens of compounds 
which, as laboratory products, are either amor- 
phous or are obtamed as minute crystals only 
with much expenditure of time and trouble, 
among such compounds we may especially note 
the sulphides of lead, zinc, copper, iron, anti 
mony, and arsenic , the various sulpharsenites 
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and sulphantimonites , the oxides of alumimum, 
iron, titanium, sihcon, and tin, vanous sili 
oates, molybdate, tungstate, and chromate, of 
lead , tungstate of calcium , the sulphates and 
carbonates of calcium, strontium, barium, and 
lead , various phosphates, arsenates, and vana 
dates, of copper, lead, and calcium 

Time and energy are now rarely expended in 
the chemical analysis of a substance unless there 
IS something extraordmary in its external cha- 
racters , and it IS by means of these characters 
that it is possible to describe for future recogni- 
tion the substance of which an analysis has 
been made 

Mineralogical chemistry deals, too, with the 
classification of all the chemical compounds 
met with in the mineral kingdom , in fact, the 
arrangement in large groups is now generally 
based on chemical composition, though the defi- 
mtion of the species is made to rest also on tne 
crystalline form The system of classification 
now generally adopted is as follows — 

Ihvtswn I Native elements , metallic and 
non metalhc 

Division II The compounds of metals with 
elements of the arsenic and sulphur groups, viz 
arsenides, sulphides, arseno sulphides, sulpho 
salts , and their analogues 

Division III Chlorides, and their ana 
logues 

Division IV Compounds of oxygen (a) 
oxides , (b) oxy salts , namely, (1) carbonates, 
(2) sihcates and titanates, (3) molybdates and ' 
tungstates, (4) chromates and sulphates, (5) 
borates, (6) nitrates, and (7) phosphates, arsen- 
ates, and vanadates 

For details'!; Groth’s Uebersicht 

der einfachen Mineralien , Braunschweig, 1889 

The mineralogical chemist observes the re 
actions of minerals with various reagents, both 
in the wet and dry way, and on a large or a micro- 
scopic scale, and by a classification of reactions 
he provides means for the determination of the 
species by chemical methods 

To the mineralogical chemist is further as- 
signed the most important task of discovering 
the modes in which the various chemical com- 
pounds may be produced artificially, and the 
investigation of the processes and reactions by 
which these chemical compounds have been 
actually produced in nature In this respect 
^seudomorphs [le minerals presenting a form 
characteristic not of their own but of some other 
substance) are of great value They are always 
results of chemical change, and are produced in 
various ways Some are merely due to the in- 
vestment of a substance afterwards removed 
from beneath the crust , these have been termed 
epimorphs For example, hollow, well defined 
soalenohedra of limonite (hydrated ferric oxide) 
are met with , they owe their form to crystals 
of calcite upon which the limonite has been de 
posited In other cases the original mineral is 
altered throughout its mass, and suffers a loss 
of a chemical constituent, as when gaUna (sul 
phide of lead) is found with the form of anglesite 
(sulphate of lead) Or, again, there has been 
an addition of a chemical constituent , as when 
chessylite (a hydrated carbonate of copper) is 
found with the form of cuprite (oxide of copper) 
Or, agam, there has been an exchange of chemi- 


cal constituents , as when gaU'na is found with 
the form of pyromorphite (phosphate and ohlor 
ide of lead), or calcite with the form of gypsum 
Sometimes there is a complete exchange of 
material without loss of form , as when copper 
18 found with the form of aragonite Pseudo - 
morphs illustrate the decomposing influences to 
which many minerals have been subjected, and 
throw valuable light on the order of succession 
in which, and the conditions under which, par 
ticular mmerals have been formed and deposited 
and in furnishing sure proofs of conversions 
which we cannot hope to effect in the laboratory, 
they afford a knowledge of facts which can be 
arrived at in no other way 

The following works, relative to the artificial 
production of substances met with as minerals, 
may be consulted — 

Fuchs, Die kilnstlichdargestellten MineralieUt 
Haarlem, 1872 

Daubr6e, Etudes synthitigues de gdologie ex 
pirimentalCt Pans, 1879 

Fouqu6 a L6vy, Synthise des miniraux ei 
des roches, Pans, 1882 

Bourgeois, Reproduction artificielle des Mini 
raux. Pans, 1884 L F 

MINT The oil of spear mint {Mentha vin 
dis) contains C,oH„0 (225°), S G 952, and a 
terpene (Gladstone, J 1863, 548 , cf Kane, A 
32, 28b) 

Peppermint v Menthol 

MOCHYLIC ALCOHOL [234°] Pre 

sent in bird lime as mochyl palmitate 
(Divers a Kawakita, C J 53, 274) blender 
lustrous prisms, insol water, v si sol petro- 
leum ether, v sol ether, m sol alcohol Dis- 
solves like birdlime in cone H SO^ with a led 
colour Heated with palmitic acid in sealed 
tubes to lbO° a substance very similar to bird 
lime IS obtained Yields on distillation a hydro 
carbon C ^H ^ 

MOLECULAR CONSTITUTION OF BODIES, 
THEORIES Of The theory of the mole- 
cular constitution of matter now univer 
sally accepted was held long before any crucial 
proof was given of its necessity For though 
such phenomena as the enormous changes in 
volume which take place when a gas condenses 
to a liquid point most strongly lo some such 
view, they cannot be held to be conclusi\ e, un- 
less it IS considered axiomatic that a peifectly 
homogeneous structure is incapable of dilatation 
or contraction The first attempt to give moie 
elaborate reasoning in favour of the molecular 
theory of the constitution of matter seems to 
have been made by Cauchy, and was founded 
upon the dispersion which hght experiences 
when it passes through transparent bodies 
Since the velocity of light when passing through 
such bodies depends upon the wave length of 
the light, and also on the nature of the body, 
Cauchy argued, that since a velocity is not of 
the same dimensions as a length, the velocity 
cannot depend upon the wave length absolutely, 
but must depend merely upon its ratio to some 
other length , now the only length available is 
one derived from the body itself, and since the 
dispersion does not depend upon the dimensions 
of the transparent body, this length must be one 
intrinsic to the body, the body therefoie can- 
not be homogeneous and without structure or 
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there would be no such length available; the 
body must therefore be coarse grained This 
reasoning, however, is not quite conclusive, for 
light of different wave lengths has different 
tunes of vibration, and the phenomenon of dis 
persion might be expected if there were any 
time connected with the structure of the body 
which could come into comparison with the 
tune of vibration of the hght Dispersion proves 
that the transparent body is coarse grained, 
either with respect to space or time, but does 
not prove that it is necessarily coarse grained 
with regard to space on a scale comparable with 
the wave length of light In fact, in the theories 
which have been put forward to explain disper- 
sion, this phenomenon is made to depend upon 
the ratio of the time of vibration of light to 
some time of vibration of the molecules of 
the system A less ambiguous proof of the 
molecular structure of gases was given by 
Osborne Eeynolds in his paper ‘ Some Dimen- 
sional Properties of Matter in the Gaseous 
State ’ [T 1879) This proof was founded on the 
phenomenon called the ‘ thermal effusion ’ of 
gases This phenomenon is of the following 
kmd — If we have a \ essel divided into two por 
tions by a porous diaphragm, say of stucco or 
meerschaum, and the gas on one side of the dia- 
phragm 13 kept at a different temperature from 
that on the other side, it is found that, in order 
to prevent the gas flowing from the cold to the 
hot side of the diaphragm, the pressure of the 
gas on the hot side must be greater than that on 
the cold side, and that the difference of pressure 
required to prevent the flow obeys different laws 
according as the gas is dense or rare If the 
gas IS dense, this diffeience of pressure varies 
in\erbely as the density of the gas, while if the 
gas is raie, the difference of pressure vanes 
directly as the density Reynolds found that 
the density of the gas at which the law changed 
from one form to the other depended upon the 
finene''S of the pores of the diaphragm , the 
finer the pores, the gieater was the density at 
which the law changed Thus, since the law 
connecting the difference of pressure with the 
density depends upon the diameter of the poies 
of the diaphragm, theie must be some length in 
the gas with which this diameter of the pores 
can come into comparison , the gas must there 
fore ha\e structure, and since the density of the 
gas when the law changes is greater for small 
pores than for large ones, the structure of the 
gas must be finer at great densities than at low 
ones The investigations of Sir William Thom 
bon {Popular Lectures and Addresses)^ Lo 
schmidt, and others, have gone furthei than 
this, and have not merely furmshed proofs that 
matter has structure, but have given limits be 
low which the coarse gramedness of matter 
cannot lie These investigations are founded 
on considerations about surface tension, the 
difference of potential which occurs when two 
metals are put in metallic connexion, the 
amount of polarisation at the surface of an elec- 
trode and an electrolyte, the viscosity, the dif- 
fusion, and the conductivity for heat, of gases 
It will be sufficient for us to show how one of 
these leads to a hmit for the dimensions of 
molecular stiucture, and wo will take the one 
pepending on the surface tension The surface- 


tension of a film of hquid is not hkely to alter 
until the thickness of the film falls below the 
distance at which one molecule ceases to exert 
an appreciable mfluence on another, for it la 
only the molecules within a film of this thick- 
ness which can exert any mfiuence on those at 
the surface , so that if we can find a limit to the 
thickness of a film which possesses an unaltered 
surface tension, we shall have a quantity com- 
parable with the distance up to which one mole* 
oule exerts an appreciable effect on another 
Wheh a film is stretched, work is done on it 
against surface-tension, and this work is stored 
up in the film, so that if the surface-tension 
were the same for an infinitely thin film as for 
one of finite thickness, an infinite amount of 
work could be stored up m the film But the 
greatest amount of energy which can be stored 
up m, say, a gram of water must be less than 
the amount required to separate the molecules 
to such a distance that they no longer exert any 
influence on each other, but this is exactly 
what IS done when the water is vaporised, so 
that the greatest amount of energy which can be 
stored up m a gram of water is less than the 
amount required to convert it into steam To 
convert one gram of water at 15° into steam 
requires the expenditure of 621 x 4 2 x lO^ergs 
If T be the surface tension of water, and if the 
gram of water is stretched into a thin film 
whose thickness is a;, the work done m stretch 
27’ 

ing it IS ~ , but this IS not all the energy which 

tC 

18 communicated to the film, for, unless heat is 
supplied to the film as it stretches, it will cool , 
the amount of heat which must be supplied to the 
film, when measured inmechamcal units, is about 
half the work done in stretching the film, so that 
the total energy communicated to the film is 
6T 

, this must be less than the work required 
3T 

to vaporise the film, so that — must be less 

X 

than 536 x 4 2 x 10^ or putting T at 15° equal to 
74, X cannot be less than 8 5 x lO"-* cm , that is, 
a thickness of 10“ * cm must be comparable with 
the range of molecular action of the water mole 
cules 

Qumoke (P 137, 402) investigated the range 
of molecular forces, by finding the thickness of 
a silver film which when deposited on glass 
]ust began to alter the capillaiy ascent or de- 
pression of water in contact with the glass The 
results of this, and other investigations with a 
similar object, are summarised in the following 
extract from a paper by Rucker {C J Trans 
1888 260) — 

Table of properties of thin films and of molo^ 
cular magnitude 
Thickness of film 118 x 10" ’’ cm 

Superior limit to the radius of molecular 
action, deduced from Plateau’s experiments 
{Statique des Liquides, 1873, i 210) on the 
pressure of a soap bubble, by using Maxwell’s 
theory that the surface tension first diminishes 
when the thickness of the film equals the range 
of molecular action, 96 x 10*^ - 45 x 10“^ 

Between these limits the thickness of a film 
begins to be unstable, that is, the surface tension 
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begins to diminish Hence the radius of molecular 
action must be < 96 x 10"^ and > 22 x 10’’ cm 
60 X 10’’ cm 

Value of the range of molecular action de« 
duced by Quincke (P 137, 402) from experiments 

on capillary elevation 

12 X 10'^ cm 

Average thickness of black soap films, measured 
by two independent methods 

As the tension of a black film is equal to 
that of a thick film, the surface tension, Yhich 
begins to dimmish at 50 x 10”’ cm , must increase 
again, and reach its original value at 12 x 10"^ 
cm This is also about the thickness below 
which, according to O Wiener {W 31, 629), a 
thin silver plate will no longer produce the same 
efiect on the phase of refiected hght as a thick 

silver plate woul^do 

10 6 X 10“’ cm 

Thickness of the permanent water film ob- 
served by Bunsen {W 24, 322) on unwashed 
glass at a temperature (23° G ) at which the 
vapour pressure of water is small 
4 X 10 ’ to 3 X 10"’ cm 

Average distance from centre to nearest 
centre of molecules m gases under standard 
conditions, calculated by Meyer {Die kinetische 

Theorie der Gase) 

3 X 10"’ cm 

Thickness of metal films required to polarise 
platinum completely (Oberbeck, W 31, 331) 
10-^to2 7l0-» cm 

Thickness of electric double layer, according 
to Oberbeck and Falck {W 21, 167) 

2 X 10"“ cm 

Smallest thickness of silver which affects the 
phase of reflected light (Wiener, I c ) 

1 4 X iO"® to 1 1 X 10"® cm 

Diameter of gaseous hydrogen molecule 
10'^» c^ 

This is given by combining (1) the specific 
inductive capacity and coefiScient of viscosity, 
(2) the refractive index and coefficient of diffu 
Bion , (3) the law of expansion and the thermal 
conductivity 

Average distance between centre of molecules 
supposed arranged uniformly in liquids and 
sohds according t o Thom son 
2 X 10~* cm 

Inferior limit to the diameter of a gaseous 
molecule according to Thomson These results 
may be shortly summed up as follows — 


lO’’ cm 
118x1 
»6-45 

59 

60 
U 

U 

106 


4-t 


Superior limit to range of 
molecular action 
Bange of unstable thickness 
begina 

Superior limit to range of 
molecular action 
Magnitude of range of 
molecular action 
Bange of unstable thickness 
enda 

Action of silver film on 
phase of reflected light 
altera 

Thickness of permanent 
water film on glass at 23° 

' Mean distance between 
centres of nearest mole- 
cules in gases at 760 mm 
and 0° 0 


Plateau. 

Maxwell 

Bemold and 

RUcker 

Plateau. 

Quincke 

Beinold and 
BUcker 

Wiener 


Bunsen. 


0 Meyer 


10** cm. 
3-1 { 

1-0-02 I 
•2 || 

14- 11 1 

07- 02 I 

•02 I 


Thickness of metal films 
which polarise platinum 

Thickness of electric double 
layer 

Smallest appreoiid>le thick 
ness of silver filuL 

Diameter of gaseous hydro 
gen molecule 

Mean distance between 
centres of nearest liquid 
molecules 

Inferior hmit to diameter of 
gaseous molecule. 


I Oberbeck. 
i Lippmann and 
) Oberbeck. 
j- Wiener 

t Exner 
O Meyer 
VanderWaals. 

|w Thomson. 

I W Thomson 


Having obtained some idea of the coarseness 
of the structure of matter, we shall now consider 
various theories of that structure In order to 
see what has been explained by these theories, 
and what remains to be explained, let us enume- 
rate the most important properties of matter m 
that state of aggregation when the properties 
are the most simple, i e the state of a so called 
‘ perfect * gas 

1 The relation between pressure, density, and 
temperature is expressed by the laws of Boyle 
and Charles, p=:K p 0, when p is the pressure, 
P the density, and 6 the absolute temperature of 
the gas, and x is a quantity which remains con 
stant for the same gas For different gases k is 
inversely proportion al to their combining weights 
In all such gases there is the same number of 
molecules in unit volume, provided the piessure 
and temperature are the same 

2 The gases possess viscosity The coefli 
cient of viscosity (unless the density is very 
greatly reduced) is independent of the density, 
but depends upon the temperature The mo&t 
recent experiments show that the viscosity vanes 
as the two third power of the absolute tempf ra 
ture (Barus, Bulletin of Die U S Geological 
Survey, No 64, 1889) 

3 The gases conduct heat with a facility de 
pending on the temperature 

4 They diffuse into each other with a 
rapidity depending upon the density and the 
temperature 

6 They possess specific heats of various 
kinds, the ratio of the specific heat under con 
stant pressure to that under constant volume 
being 1 4 for most gases 

6 They exhibit phenomena of the type of 
those which occur in the radiometer 

7 When they are raised to a high tempeia- 
ture they become luminous, and give out rays of 
definite periods, the periods being independent 
of the temperature They absorb hght of the 
same periods as those they give out when hot 

8 They possess very different electrical pro 
perties For low diffeiences of potential they 
insulate almost perfectly , but when the electric 
intensity is raised sufficiently a spark passes 
through them, and the electricity is discharged 

9 The various gases exhibit very different 
chemical properties 

According to the kinetic theory of gases a 
gas consists of a great number of small particles 
called molecules, moving about with great velo 
city m all directions, but continually either 
striking against each other, or coming so near 
together that they exert forces on each other 
which produce effects somewhat similar to those 
produced by the collision of two elastic balls 
This theory has been shown by Maxwell and 
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Clausius (Maxwell’s Theory of Heat^ 0 E 
Meyer’s Die kinetische Theoru der Gaae) to be 
sufficient to explain all those properties of gases 
included under (1) These properties are inde- 
pendent of the nature of the molecule, and of 
the exact way in which two molecules act upon 
each other They could be deduced equally 
well whether we supposed the molecules to be 
hard elastic spheres, or systems attracting or 
repelling each other when they come near to 
gether, or vortex rings When we consider other 
properties besides those included in (1), we find 
the explanation less satisfactory The theory 
gives an explanation of the viscosity, diffusion, 
and conduction of heat , but the exact way in 
Ivhich these properties vary with the temperature 
depends upon the nature of the action between 
the molecules Two cases have been worked out 
by Maxwell In the first case the molecules 
were supposed to be hard perfectly elastic 
spheres, and which only acted upon other mole 
cules when in collision with them According 
to this hypothesis, the coefficient of viscosity 
would be proportional to the square root of the 
absolute temperature The other case which 
has been worked out by Maxwell is that in 
which the molecules are regarded as systems 
repelling each other with forces which vary in 
versely as the fifth power of the distance be 
tween them According to this hypothesis, the 
coefficient of viscosity would be proportional to 
the absolute temperature The experiments of 
Barus (I c ) and others show that the coefficient 
of viscosity obeys ncithei of these laws, but 
varies more quickly with the temperature than 
the result obtained on the first hypothesis, and 
more slowly than that obtamed on the second 
Neither of these theories of the action of one mole- 
cule on another can be the true one Sutherland 
(P M 24, in, 168), by considering the results of 
Thomson and Joule’s experiments on the cool 
mg of gasei passing through a porous plug, 
arrives at the conclusion that the force between 
two molecules must be inversely as the fouith 
power of the distance between them The value 
of the temperature coefficient of the viscosity 
on this hypothesis has not, however, been woiked 
out 

The fact that the ratio of the specific heat 
at constant pressure to the specific heat at con- 
stant volume IS the same for the perfect gases 
with the same number of atoms in the molecule 
has not been explained by the kinetic theory, 
and in fact the results we should expect from the 
kinetic theory are so different fiom those actu 
ally observed that they constitute peihaps the 
gravest difficulty which the kinetic theory has 
yet encountered The results to which the 
kinetic theory leads are easily found Let Tm 
be the total kinetic energy of the molecules in 
unit mass, 0 the ratio of this to the energy due 
to the translatory motion of their centres of 
gravity, p the pressure, v the volume of unit 
mass, and 0 the absolute temperature Then 




so that h the specific heat at con- 


stant volume will equal ~ • If the pres- 

2 0 


sure IS kept constant, then, in addition to the 
energy spent m warming the gas, an amount 


of work— p X (change in volume for one de- 
gree) — is done , but when the pressure is con- 
stant the volume is proportional to the absolute 
temperature , so that the change in volume for 
one degree =iv/0 Thus, if hp be the specifio 
heat at constant pressure, then 

*^2 0 0 

00 that + l 

k- 2 


or if the ratio of the specific heats be denoted by y 




6-37 

d(7~l) 


Now j8 — 1 IS the ratio of the internal energy 
of the molecules to that due to the motion of 
translation of their centies of giavity, and we 
see from the preceding equation that this de- 
pends only upon the ratio of the two specifio 
heats , the constancy of this ratio for different 
gases shows that the proportion which the 
vibratory energy bears to the energy of transla 
tion must be the same for all such gases, so that 
at the same temperature the vibratory energy of 
all these gases must be the same Now the num- 
ber of lines visible in the spectrum of the various 
gases is very different, and we should therefore 
expect the gases to have very different capacities 
for vibratory energy The fact that it is not 
so seems to indicate that the vibratory energy is 
not due, at any rate at low temperatures, to 
those quicker modes of vibiation which manifest 
themsehes as light, but must be due to some 
other modes common to all gases This mode 
in a diatomic gas may, possibly, be the motion 
of the atoms relatively to each other , and this 
view 18 strengthened by the fact that the latio of 
the vibratory to the translatory eneigy in- 
creases with the number of atoms in the mole- 
cule Thus, if we take Dulong’s values of the 
ratio of the specific heats for hydrogen, carbon 
dioxide, nitrous oxide, and ethylene, the values of 
the ratio of the vibratoiy energy to the energy of 
translation are respectively 75, 1 1, 1 1, and 2 , 
thus, for these gases the ratios are very approxi 
mately proportional to the number of atoms m 
the molecule , and the result suggests that the 
vibratory energy at these low temperatures is 
that of the atoms in the molecule relatively to 
their common centre of gravity, and not of the 
quicker modes of vibiation corresponding to the 
luminous rays If experiments on the ratio of 
the specific heats could be made at temperatures 
high enough to produce luminosity of the gas, it 
13 possible that the results might be different 
from those made at lower temperatures, and that 
they might be found to vary fiom gas to gas 
Theories of the Constitution of the Molecule 
The kinetic theory of gases, as developed by 
Clausius and Maxwell, dealt chiefly with the be- 
haviour of a large number of molecules, and said 
little about the constitution of mdividual mole- 
cules Quite recently, however, Sir W Thomson 
{Lectures on Molecular Dynamics and the Wave 
Theory of Light) and Lmdemann ( TJeb&r Mole^ 
kularphysik f Phystkahsch Q esellschaft, Kbniga- 
berg, 39 [1888]) have discussed the properties 
I of a molecule consisting of a number of sphencal 
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shells, one inside the other, each shell being 
connected to the one next it by an elastic spring 
The external spherical shell is supposed to be 
acted on by the ether, or, what is the same thing, 
by a periodic force whose period is that of the 
vibrations which the ether is transmitting We 
may say in passing that many of the results ob 
tamed do not depend upon this special view of 
the construction of the molecule, but would be 
true if we supposed the molecule to bo a dy- 
namical system whose configuration could be 
fixed by n co ordinates, that is, a system possess- 
mg n degrees of freedom The behaviour of 
such systems when light falls upon them is 
m^ estigated in the papers above mentioned, and 
expressions are obtained for the refractive index 
of a medium consistmg of molecules of this 
kind for light of any period These expressions 
explain the dispersion of light, and the results 
deduced from them agree with those found by 
experiment, they also explain the anomalous 
dispersion of the rays whose periods nearly co 
incide with those which are absorbed by the 
medium — a subject which was investigated ex- 
perimentally for several substances, especially 
a solution of fuchsme in alcohol, by Kundt and 
Christoffel — the periods of vibration of the glow- 
ing gas being the periods of vibration of the 
spherical sheUs which constitute the molecule 
The nature of the molecules assumed m this 
theory imposes a limit to the amount of energy 
due to the relative motions of the shells , for it is 
evident that the amplitude of vibration of any 
shell cannot be greater than the difference be 
tween its radius and that of a neighbouring 
shell Thus, on Lmdemann’s theory, the internal 
kinetic energy reaches a maximum, and when it 
has reached this maximum any further exposure 
to light must lead to an increase in the trans 
latory energy, and thus to an increase in the 
temperature of the system made up of such mole 
cules 

Lmdemann explains the development of heat 
which occurs on chemical combination by the 
transference of the internal kinetic energy into 
translatory energy, the substances after com 
bination possessing less internal energy than 
before, the heat being produced by a loss of 
kinetic energy, and not, as in the ordinary ex 
planation, by a loss of the potential energy of 
separation If this view is correct, however, the 
internal kinetic energy must m certain gases be 
enormously greater than the translatory energy, 
thus, for example, m the combination of hy 
drogen and oxygen enough heat is produced to 
raise the temperature of the mixture nearly 
20,000° 0 , and even assuming that after com- 
bination there is no internal kinetic energy, the 
internal kinetic energy before combination must 
be about 70 times the translatory energy It is 
very difficult to see how this can be reconciled 
with the value found by experiment for the ratio 
of the specific heat at constant pressure to that at 
constant volume 

According to Lmdemann, the electric pro- 
perties of bodies are to be explained by internal 
kinetic energy due to vibrations which are too 
quick to be visible , m fact, roughly speaking, 
electricity is ultra violet light This view is 
open to many difficulties, one of which is that 
ft would not lead us to expect the great differ- 


ence that exists between the electrical properties 
of the atom and the molecule A molecule 
seems to be almost electrically neutral , thus it 
18 impossible to communicate a charge of elec- 
tricity to the molecules of a gas, though when 
the molecule is spht up into atoms it exhibits 
most energetic electrical properties Karl Pear- 
son {Proc London Math Soc , 20, 38) has de- 
veloped a theory in which the molecules are 
supposed to be made up of spheres vibrating in an 
uncompressible fluid , he obtains results similar 
to those of Sir W Thomson and Lmdemann In 
fact, as we said before, many of these results do 
not depend upon the nature of the molecule, 
but would be true if we supposed the molecule 
to be a dynamical system possessing n degrees 
of freedom 

Evidence as to molecular structure af 
forded hy the s'pectra of bodies — If we con 
aider the oscillations of a dynamical system 
possessing n degrees of freedom, we find that 
there are n periods of vibration given by the 
roots of a determinants! equation, and that the 
relation between these roots depends on the 
nature of the system , a system could be con 
structed having n periods of any given value 
If, however, the system possesses an infinite 
number of degrees of freedom, there will be an 
infinite number of periods, but the periods will 
be connected by more or less simple lelations 
Thus, if the vibrating system were like a 
stretched string, the periods would be piopoi 
tional to the natural numbers, while if it were 
like a bar, the periods would be proportional 
to the natural numbers for the longitudinal and 
torsional vibrations, and to the roots of the 
1 -1 

equation +€ = ±2 for the tiansver 


sal vibrations If the system were a circular 
membrane, the frequencies would be propor 
tional to the roots of an equation foimed by 
equating a Bessels function to zero If the 
system were a uniform elastic spheie, the fre 
quencies would be the roots of a complicated 
equation given by Chree in the Transactions 
of the Cambiidge Philosophical Society (14, 316, 
317) Other periods which have been worked 
out are those of circular vortex rings The 
frequencies of the higher vibrations about the 
circular form are proportional to ^n{n —1), 
where w is a large natural number, and the 
vibrations about the circular cross section aie 
proportional to the natural numbers (J J 
Thomson, On the Motion of Vortex Rings, 35, 
74) Many mvestigations have been made 
with the object of finding whether or not there 
are simple harmonics — that is, frequencies pro 
portional to the natural numbers— in the spectra 
of bodies In the case of the spectrum of 
hydrogen, Johnstone Stoney finds that the wave 
lengths 4102 37, 4862 11, 6663 93, which occur 
in this spectrum, are very accurately in the 
ratio ^ Schuster, however, in his ‘ Re- 
port on the Genesis of Spectra ’ {B A Reports^ 
1882) says 

‘Other writers, as, for Instance, Soret (/» M 1871 464X 
have from time to time drawn attention to harmonic 
ratios in various spectra, and the author of this report has 
during the last ten years collected a large quantity of 
material bearing on the question The results have, on 
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th« whole, not been favourable to the theory of harmonic 
ratios In any spectrum containing a large number of 
lines it is olear that, owing to accidental ooinoidenoes, we 
shall edways be able to find ratios which anee very closely 
with the ratios of small integer numbers It is only by means 
of a ayetematio investigation that we can find out whether 
these coincidences are due to any real cause. We must, 
by means of the theory of probabilities, calculate the 
number of the coincidences, which we might expect to 
find on the supposition that the lines are distributed at 
random throughout the whole range of the visible spec 
trum If on calculating out all fractions which can be 
formed in a spectrum by any pair of lines the number of 
ratios agreeing within certain limits with ratios of integer 
numbers greatly exceeds the most probable number, we 
should have reason to suppose that the lines are not dis- 
tributed at random, but that the law suggested by Messrs. 
Lecoq de Boisbaudran and fetoney is a true one 

‘ The results of a long investigation conducted in this 
manner tend to show tliat the number of harmonic ratios 
is, if an\ thing, smaller than was to be expected on the 
hypothesis of no connexion 


The Bimple harmonic ratio is not, perhaps, 
a prion the most probable relation between the 
peiiods Balmei {W 25, 80) has shown that 
the wave lengths of a senes of hydrogen lines 

are expiessed by the formula where m 


IS an integer Hagenbach [Verluind d Natur 
for sell Ges zu BaseU 1886) has coinpaicd the 
results of this formula with Coinu’s measure 


ments of the wave lengths of the hydrogen 
lines , the result of the comparison is given in 
the following table — 

A = 3615 42-^ 
m2 -4 


Line 

m 

CalculaUd 
wave leu^tb 

Obsei ved 
wave-length 

Difference 

Ha 

3 

b j()2 8 

6563 1 

+ 3 


4 

4860 6 

4860 7 

+ 1 

Ky 

5 

4339 8 

4339 5 

- 3 

H5 

6 

41011 

41012 

+ 1 

He 

7 

3969 5 

3969 2 

^ 3 

HC 

8 

3888 4 

3888 1 

- 3 

Hr? 

9 

3814 8 

3834 9 

+ 1 

H0 

10 

3797 3 

3797 3 

0 

Hx 

11 

3770 0 

3769 9 

- 1 

Hxc 

12 

3749 6 

3750 2 

+ 6 

Ha 

13 

3733 8 

3734 1 

+ 3 

llix 

14 

1 3721 4 

3721 1 

- 3 


15 

3711 4 

37112 

- 2 


These results seem to show that the hydrogen 
molecule is a sjstem possessing an infinite 
number of degrees of freedom, and not a finite 
number of rigid particles mutually attracting 
each other 

It IS w 01 thy of notice that when m is large 
the formula pieviously quoted for the frequency 
of vibrations of a circular vortex ring becomes 

A = — — - which IS of the same type as Balmer’s 

A very striking feature in the spectra of some 
elements is the recurrence in the spectra of 
certain groups of lines — for example, triplets m 
the magnesium, doublets m the sodium, spec- 
trum — and the most promising way of findmg 
whether there is anything corresponding to 
overtones in the spectrum would be the mvesti- 
gation of the relation between the frequencies 
of the lines m these groups as they recur in the 
spectrum It is stated by Schuster that no 
suuple harmomo relations exist between these 


groups Deslandres (C R 104, 972) has shown 
that the periods of the recurring bands m the 
nitrogen spectrum are conn< cted by a relation 
of the form An + B, where n is an integer 

The first explanation of the existence of 
these groups which suggests itself is that corre- 
sponding to a triplet we have three, to a doublet 
two, similar systems near together Each of 
these systems, if free from the other’s influence, 
would vibrate with the same period, but when 
placed BO near together that they influence each 
othe^ the system of three will have three, and 
that of two will have two, nearly equal periods 

The theory of the oscillation of such systems 
shows that the gravest mode of the combined 
system will be lower, and the highest higher, than 
that of the original system Thus in a triplet 
corresponding to each line of the original sys- 
tem, there will be three lines If this view is 
correct, then any ‘ element ’ m whose spectrum 
doublets or triplets occur is capable of being 
split up into simpler systems, and the hnes of 
the substance into which it is split up will be 
intermediate between those of the doublets or 
triplets Thus, we should expect to find a 
tendency for these doublets to disappear as the 
temperature is raised Though there does not 
seem much evidence to show that this tendency is 
widespread, it does appear to exist in the case of 
calcium, for in the drawing of the spectrum of 
this element given m Lockyer’s Studies ui Spec 
trum Analysis (191) there is m the violet end 
of the spectrum a doublet where the spark is 
taken without a jar m the circuit, but when a 
large jar is placed in the circuit the doublet is 
replaced by a single Ime intermediate to those 
of the doublet 

The widening of the lines of the spectrum 
of a gas when the pressure is increased might 
be explained on similar principles A molecule 
when free from the influence of other mole 
ciiles vibratos in certain definite periods, and 
shows shaip bright lines in its spectrum , 
when, however, it gets under the influence of 
another similar molecule its periods are slightly 
altered, and for each of the original periods wo 
have two periods, the one graver and the other 
higher than the original period , the departure 
from the original period depending on the distance 
between the molecules Thus, in the case of a 
gas so dense that the molecules influence each 
other, the molecules, instead of emitting light 
of a defimte period, would emit light of different 
periods, some higher and some lower than the 
undisturbed one , thus, mstead of a bright line 
in the spectrum, we should have a luminous 
band stretching across the original bright line 

Connexion between spectra of elemejits and 
those of their compounds — One of the most in 
terestmg subjects in connexion with molecular 
theories, and one from which we may hope to gam 
great insight into molecular structuie, is the 
connexion between the spectrum of a compound 
and the spectra of its constituents Mitscherlich 
showed that compounds have emission spectra 
of their own A considerable amount of work 
beanng on the subject has been done by Glad 
stone and Dale, Abney and Festmg, Kundt, and 
others, who have investigated the absorption 
spectra of compounds But, however important 
these researches are from other pomts of view. 
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they cannot be said to have as yet thrown much 
light on the structure of matter 

A relation between the lines m the spectrum 
of a compound and the Imes in the spectra of 
its elements, based on a mathematical theory, 
which, however, does not seem yet to have been 
published, has been enunciated by Grunwald, 
who states (P M (6) 84, 354) — 

‘ Let a be a primary chemical element, which is ohemi 
cally combined with other elements in a gaseous substance 
A, and occupies the volume [a] in the unit volume of A 
Let the substance A combine chemically with another 
gaseous substance B, to form a third 0 In this combina 
lion let the element a pass into a different chemical con 
dition a', giving up (or in exceptional circumstances taking 
up) a certain quantity of heat in order to permit the new 
compound to form, and in consequence chemically con 
tracting (or exceptionally expanding) Let the volume 
which it occupies in the body C, after the new condition of 
chemical equilibrium has been established, be [aO, then 
the quotient [a] [a'] is generally a very simple rational 
member in accordance with a known fundamental law of 
chemistry If this is the case the wave-lengths A of all the 
rays which belong to the element a in the line-spectrum of 
the free substance A, and are therefore radiated by it are 
related to the wave-lengths A' of the corresponding rays 
which the same clement emits in the new chenaical condition 
a', in which it exists in the more complex substance A 
within the newly formed compound 0, as the corresponding 
volumes [a] and [a'] ’ 

This relation has been tested in the case of 
water vapour , as however both this substance 
and hydrogen have a good many lines m their 
spectra, it is not surprising that coincidences 
occur between the observed and calculated values 
of the wave lengths of the lines in the water 
vapour spectrum We must, therefore, suspend 
our opinion as to the value of the relation given 
by Griinwald until the theoretical grounds on 
which it 18 based have been published See also 
Ames {N 40, 19) 

In a binary compound, AB, we may suppose 
that the atoms A and B are dynamical systems, 
which in the molecule of the compound are near 
together, and that the proximity of A causes the 
periods of B to be slightly different from the 
periods when B is vibrating by the influence of 
other systems, and vice versd Then the theory 
of the vibrations of such a system shows that if 
Pj — P a — pn are the frequencies of A when free, 
2i — 2n those of B, 5p, 

crease in the frequencies p, — , respectively, due 
to the proximity of the two systems , then 




- /■■* 


+ 


Px‘-it 




With similar expression for &o The quan- 
tities /„ are quantities depending on the 
proximity of the systems 

From this relation we see that the effect on the 
period, say p,, of the flrst system of the existence 
of a period, say m the second, is to quicken 
the period of the first, if the first is quicker than 
the second, and to retard it, if it is slower than 
the second If we observe the spectra, this re 
salt could be expressed by saying that the effect 
of the annexation was to make the line of B re- 
pel the hnes of A Thus on this theory the 
spectrum of the compound may be got by super- 
posmg the spectra of its constituents, A and B, 
and then supposing the lines of A to repel those 
of B, and the Imes of B to repel those of A, the 
repulsion increasing with the proximity of the 
hnes Thus if we take two elements A and B, 
such that A and B have two lines nearly oomoi- 


dent, then in the compound A B these lines will 
be considerably displaced and the distance be- 
tween them increased 

Arrangement of the atoms in the molecule on 
the supposition that the atoms are vortex rings 
There is one theory of the structure of the 
molecule which is worth mentioning, as it affords 
a possibility of the explanation of that remark- 
able alternation of properties with atomic weight 
which IS expressed by the periodic law If we 
assume that a molecule is built up of a number 
of vortex rings placed close together, then a 
section of the molecule, by a plane through tho 
centre at right angles to the planes of the ring, 
will consist of two groups, each consisting of a 
number of small circles The arrangement of 
the circles in either group will be very much the 
same as the arrangement, when in steady mo 
tion, of the cross sections of the same number 
of uniform straight parallel voitex columns with 
circular sections These, when in steady motion, 
arrange themselves in a definite way, which may 
easily be discovered without calculation, as the 
arrangement is very nearly the same as that of 
the same number of equal uniform parallel mag 
nets jnder the attraction of a magnetic pole, 
some distance away from tho nearer poles of the 
parallel magnets, and of opposite sign to these 
poles These magnets will take up dehnite posi 
tions of equilibrium, undei the action of their 
mutual repulsion and the external attraction 
The figures of equilibrium of the magnet are 
given by Mayer {N 18, 25S) and Monckman 
(Proc Camb Phil Soc b, 1C9) If we examine 
' these figures, we see that as the number of 
magnets increase there is a tendency for certain 
peculiarities to recur, as, for example, the num 
her of planes of symmetry, and the nature of the 
simpler groups of which we may imagine the 
more complex ones to be made up Thus, if we 
imagine the molecules of all elements to be 
made up of the same primordial atom, and in 
terpret inci easing atomic weight to indicate an 
increase in the number of such atoms, then, on 
this view, as the number of atoms is continually 
increased, certain peculiarities in the structure 
will recur, which in all likelihood would be ac 
companied by a recurrence of some of the pro 
perties of the elements 

Electneal theory of molecular stuuture ~ 
There is another view of molecular structure 
which IS almost forced upon us by the laws of 
electrolysis , this is, that the forces between the 
atoms m the molecule are electrical in their on 
gin On this theory, the atoms in the molecule 
of a compound are supposed to be charged with 
definite quantities of electricity, the quantity of 
electricity on the atom being the same for all 
elements of the same valency, and being posi 
tive or negative, according as the element is 
electro positive or electro negative The charge 
on an atom of a divalent element is assumed to 
be twice, and that on an atom of a trivalent ele 
ment three times, the charge on the atom of a 
monovalent element {v Von Helmholtz [Fara 
day Lecture], C J 39, 277) This view of the 
structure ’of the molecule at once explains Fara 
day's law of electro chemical decomposition It 
also explains the difference which exists between 
the electrical properties of the molecule and the 
atom , for in the molecule the positive and na 
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gative charges nentrahse eaoh other’s effect at 
points outside the molecule, the free atom is, 
however, essentially charged and therefore capa- 
ble of producing electncal effects When we 
dissociate a gas into atoms, the dissociated gas, 
on this theory, consists of an equal number of 
electrically charged particles, some being charged 
with positive electricity, and an equal number 
(if the constituents of the molecule are of the 
same valency) charged with negative electncity. 
This collection of electrified particles would be- 
have like a conductor of electncity, so that, if 
this theory of the structure of the molecule is 
correct, a gas whose molecules are dissociated by 
heat into atoms ought to be a conductor of elec- 
tricity J J Thomson (P M [6] 29, 868, 441) 
has recently made a senes of experiments on the 
conduction of electricity through very hot gases, 
and has found that while some of these hot 
gases (hydnodic acid gas, for example) allow 
electricity to pass through them with ease, 
others (such as nitrogen) only allow it to do so 
with great difficulty , and it was found that 
whene\er the electricity passed with ease through 
a hot gas, the dissociation of the gas could be 
detected by chemical means These experi- 
ments are, therefore, in accordance with the 
result of this theory of molecular structure 
On this view of molecular structure the ‘ bonds 
of affinity ’ of chemists have a distinct physical 
meaning, as they are the tubes of electrostatic 
force connecting the atoms 

A difficulty which arises on this theory, and 
one that seems to show that it requires modifi- 
cation, IS the existence at low temperatures of 
what are called by chemists unsaturated com- 
pounds For, according to this view of the 
structure of matter, an unsaturated compound 
18 one in which there are not equal and opposite 
quantities of electncity m each molecule, so 
that the molecules of an unsaturated gas, being 
electrically equivalent to a number of positively 
and negatively chaiged particles, ought to be 
have hke a conductor But gases which are 
unsaturated at low temperatures, such as NO, 
behave at these temperatures with respect to 
electricity like saturated gases, they transmit 
electric induction For example, a gold leaf 
electroscope will work perfectly well inside a 
glass \cssel containing NO, and its leaves will 
be attracted by an electrified body outside the 
electroscope, and a current of electricity cannot 
be driven through a tube containing such gases 
by a battery containing only a small number of 
cells We must therefore conclude that electri- 
cally such gases are saturated 

Maxwell, m the article on the ‘ Constitution 
of Bodies,* EncyclopcBdia Britannxca^ introduced 
the idea that in sohds the molecules might 
arrange themselves in groups, some of which 
under the action of stresses might spht up and 
form other stable groups m which the molecules 
are differently arranged, these new groups re- 
turning only slowly to their ongmal configura- 
tion after l^e stresses are removed This be- 
haviour of the molecular groups shows itself in 
the * elastic after effect ’ produced by torsion in 
metal wires and glass fibres Ewing (P M [6] 30, 
205) has lately applied the same idea to explain 
the behaviour of iron when magnetised, and has 
devised a model which illustrates very clearly 
VoL UL 


the breaking up of the old groups and the forma- 
tion of new ones J J T 

MOLECIJLAB WEIGHTS The article 
Atomic and molboulab weights, in vol i , de 
scnbes the limits withm which the term molecu 
lar weight may be apphed with safety to sohd 
and liquid bodies (v especially pp 347-350) 
Smce that article was prmted, an advance has 
been made in the methods by which the molecu 
lar weights of bodies which cannot be gasified 
without decomposition may be determmed This 
advance is based, for the most part, on the 
researches of Baoult As the result of a long 
series of mvestigations mto the lowering of the 
freezmg pomt of water and various other sol 
vents, produced by dissolving therein quantities 
of various compounds proportional to the 
formula-weights, or reacting weights, of these 
compounds, Baoult finds that such quantities 
of chemically similar compounds generally pro 
duce equal lowerings of the freezmg pomts of 
water and some other solvents (Kaoult’s Memoirs 
will be found m A Ch , v especially [6] 8, 
817) 

Let P grams of a compound be dissolved in 
100 g of water or other solvent, and let the 
observed lowering of freezmg pomt of the solvent 

be C , then -p is called by Baoult the coejfficunt 

of lowering of freezing point for the compound 
m question Puttmg M as the reactmg-weight, 
or formula weight, of the compound, then 
G 

pM is called the molecular louei ing of freezing 
pomt for this compound 

Q 

Baoult finds that is generally constant 

for all the members of a series of chemically 
similar compounds Thus, Baoult gives the 

Q 

following values for pM, water being the sol 
vent — 

19, for many organic compounds, 

35, for salts of monovalent metals with 
monobasic acids , 

40, for normal salts of monovalent metals 
with dibasic acids 

Baoult also gives the following values for 
^Jf, benzene bemg the solvent — 

49, for many orgamc compounds , 

25, for the lower members of homologous 
senes of alcohols 

Q 

Other values for pM were found when other 

solvents, e g acetic acid, were used 

Another form in which Baoult ’s results may 

p 

be put 18 the following — ^ grams of dissolved 
C 

body, m 100 g solvent, that lower freezmg pomt 

p 

of solvent 1® Now ^ x c * M , where c •• con- 
stant determined experimentally for each series 
of chemically similar compounds, and for each 
solvent 

If the value of pM is known for a group of 

compounds, or if the value of c is known m the 

E£ 
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expression ~ x c M, it is possible to find the 
G 

formula-weight of a member of this group 
Thus, m the case of ether, the following data 
were obtained — 

(i) 4 47 g ether were dissolved in 100 g 
water , the freezing point of the water was 

lowered by 105°, hence 23° But the 

jP 4 47 

value of —M for organic compounds generally 
P • 

dissolved in water is 19 , hence, for ether, 

3 f = ^-82 

28 

(ii) 2 721 g ether were dissolved in 100 g 
benzene , the freezing point of the benzene was 

lowered by 1 826° , hence ^ = 149, le 149g 
C 

ether in 100 g benzene lower the freezing point 
by 1° But the constant for such organic com- 
pounds as the ethers dissolved in benzene is 
49 , hence, for ether, M *» 1 49 x 49 = 73 

Q 

(ill) The value found for — when ether was 

dissolved in acetic acid was 529° But the value 
of pM for organic compounds generally dis 
solved in acetic acid is 39 , hence, for ether, 


The mean of these three results gives 76 6 
for the formula weight of ether , the molecular 
weight of ether gas, determined by applying 
Avogadro’s law, is 74 

The empirical law of Kaoult — quantities of 
chemically similar compounds proportional to 
the reacting weights, or formula weights, of 
these compounds produce equal lowerings of 
the freezing points of water and some other 
solvents — has been developed by van’t Hoff, 
Arrhenius, and others (v especially Z P C 1, 
481 [translation m P AT , August 1888] , and 
Z P C 1, 631 , 2, 284, 491) If an aqueous 
solution of a substance is contained in a vessel 
the walls of which are permeable by water 
molecules but not by the molecules of the dis 
solved substance, and the vessel is immersed 
in water, water will enter the vessel, and the 
pressure on the walls will increase until equili 
brium results, after which no more water will 
enter The pressure on the walls of the vessel 
is called osmotic ^esswrc If the vessel were 
furnished with a movable piston, the same con- 
dition of equilibrium might be attained, without 
the entry of water into the vessel, by compressing 
the solution with a pressure equal to the osmotic 
pressure With such an arrangement the con- 
centration of the liquid could be altered by in- 
creasing or decreasing pressure by means of the 
piston , as the process is reversible, the second 
law of thermodynamics may be applied 

The expenmentsof deVnes (Z P C 2,415, 
8, 103), Pfeffer {Osmotische Untersuchungen 
[Leipzig, 1887]), and others, show that the 
osmotic pressures of dilute aqueous solutions 
are proportional to the concentrations of these 
solutions How, to say that change of concen- 
tration of dilute solutions is proportional to the 
pressure exerted by the solutiona, is equivalent 


to saying that Boyle’s law holds good for dilute 
solutions Moreover, the proportionality of con 
centration to osmotic pressure may be deduced 
theoretically If we assume, as seems justifiable, 
that osmotic pressure is due to the impact of 
the molecules of the dissolved substance, then 
the number of impacts in imit time must be 
proportional to the number of molecules in unit 
volume (on this pomt v L Meyer, Z P 0 5^ 
23, and van’t Hoff’s reply, Z P G 6, 174 , cf 
Bredig, ^ P 0 4, 444) But this is the molecu 
lar conception of gaseous pressure Hence, as 
i in gases volume is inversely as pressure, the 
same proportionality should hold good m dilute 
aqueous solutions, in other words, Boyle’s law 
should apply to these solutions Van’t Hoff 
then proceeds to deduce, by thermodynamical 
reasoning, that osmotic pressure is proportional 
to absolute temperature, concentration being 
constant This conclusion is equivalent to 
saymg that the law of Charles holds good for 
dilute aqueous solutions, inasmuch as concen 
tration of solution corresponds with gaseous 
volume 

The expel imental results of Pfeffer and of 
Soret {A Ch [5] 22, 293) are in keeping, on the 
I whole, with the statement that the la\\ s of Boyle 
and Charles hold good in dilute aqueous solu 
tions 

Solutions which exert equal osmotic pres 
Bures are called isotonic solutions Thermo 
dynamical reasoning applied to these solutions 
leads to the conclusion that the osmotic pres 
sure of a specified mass of a gasifiable substance 
in dilute solution is the same as the piessuie 
exerted by the same mass of the same substance 
existing as a gas at the same tempeiature If, 
then, osmotic pressure may be substituted for 
gaseous pressure, Avogadro’s law may be ex 
tended to substances in dilute solution This 
extension of the law of Avogadro is thus stated 
by van’t Hoff *Eqiuil lolumes of different 
solutions, at the same temperature and osmotic 
I pressure, contain equal numbers of molecules, 
which numbers are the same as uould be con 
tained in equal volumes of gases at the same 
temperature and pressure ’ This is \an’t Hoff’s 
law of osmotic pressure Various pi oofs of the 
accuracy of this law have been given 

To apply this law, it is necessary to find the 
mass of a substance present in a solution which 
is isotonic with another solution containing a 
known mass of a body of known molecular 
weight The two solutions then contain equal 
numbers of molecules of the dissohed sub 
stances, and as the molecular weight of one 
substance is known, the molecular weight of the 
other can be found There are many practical 
difficulties in determining whether or not two 
solutions are isotonic Now van’t Hoff has 
shown by thermodynamical reasoning {Z P C 
1, 496) that solutions of different bodies in the 
same solvent, having equal freezing points, are 
iBotomc at their freezing points Put into other 
words, this conclusion asserts that solutions 
which have equal freezing points contain equal 
numbers of molecules in equal volumes , or, 
that solutions which contain equal numbers of 
molecules in equal volumes, and are therefore 
isotonic, have equal freezing points But this 
IS the Uw of lowering of freezing points em- 
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pirically established by Raoult In place of 
the somewhat vague term reacting weight, or 
formula weight, used in stating the law {v supra) ^ 
we are now justified in employing the more 
definite term molecular weight This law, as 
developed by van’t Hoff, asserts that the pro* 
duct of the lowering of the freezing point of a 

1 p c solution into the molecular weight of the 
dissolved body is a constant for different bodies 
dissolved in the same solvent For solutions of 
most organic compounds in water, the constant 
IS about 18 9 

Van’t Hoff then proceeds to show that the 
molecular lowering of freezing point of a dilute 
solution bears a simple relation to the latent 
heat of fusion of the solvent (for proof v Z P C 
1, 496-7) This relation is expressed, for very 
dilute solutions, by the equation 

01976^, 

where t = molecular lowering of freezing point, 

n 

already expressed as^Jlf (p 417), freezing 

point of solvent stated in absolute measure, and 
TF= latent heat of fusion of solvent m gram- 
units {cf Eykman, Z P C d, 203 , and espe- 
cially tb Z P C 512) If this conclusion is 
granted, it follows that equal numbers of mole 
cules of all bodies dissolved in the same solvent 
must lower the freezmg point to the same 
extent, provided the solutions are very dilute 

Let us take a case to exhibit the application 
of the law of molecular lowering of freezing 
point in the form given to it by van’t Hoff 
Thymol is dissolved in phenol, and the lower 
ing of the freezing point of the phenol is ob 
served The constant for molecular lowering of 
freezing point of phenol is fiist calculated by 
van’t Hoff’s formula the freezing pomt of the 
phenol used was 38®, in absolute measure this is 
273° + 38° - 311° , the latent heat of fusion of the 
phenol was found to be 25 , hence 
12 

f « 0197 *=76 The solution of thymol used 

contained 401 g thymol in 7 559 g phenol , the 
freezing point was lowered by 2 49°, stating 
these results in parts of thymol per 100 of 
phenol, we find that 5 3 g thymol dissolved m 
100 g phenol lowered the freezing point through 

2 49® Then = 2 12 , te 2 12 g thymol m 

100 g phenol lowered the freezing point through 
1° But this quantity, 2 12, is i^th of the mole 
cular weight of thymol, therefoie molecular 
weight of thymol ■» 2 12 x 76 = 161 The mole 
cular weight calculated from the formula C,^ H,oO 
18 150 

In applying the law of molecular lowering of 
freezmg point it is necessary to work with dilute 
solutions The freezing point varies somewhat 
with concentration , in some cases this variation 
13 very marked Beckmann {Z P C 2, 742) 
recommends that a senes of observations should 
be made, concentration varying so that the lower 
mg of freezmg pomt may range from c 2° to 
c 2® If possible, observations should be made 
with solutions m different solvents, care being 
taken to select solvents which do not react 
chemically, so far as is known, with the dissolved 
body, and the results should be checked by ob- 


servations of the lowering of vapour pressure of 
some solvent produced by dissolving m it the 
substance whose molecular weight is being deter- 
mined {v infra) 

To sum up this part of the subject Known 
weights of the substance, the molecular weight 
of which IS to be determined^ are dissolved m 
known weights of the solvent, so that the con- 
centration of the solutions varies from, say, 1 tc 
5 or 6 pc , the freezmg pomt of each solution 
IS determined The freezuig pomt of the solvent 
18 determined Two methods of calculation may 
then be adopted — 

(i) The lowering of freezmg pomt, brought 
about by 1 g of the substance dissolved m 100 g 
of solvent, is calculated from each observation 
made , let this = A The value of the constant ex- 
pressing the molecular lowering of freezmg point 
of the solvent by the class of bodies to which the 
substance under examination belongs is known, 

Q 

let this be C Then -- gives approximately the 
A 

molecular weight of the substance 

(ii) The weight of the substance which would 
lower the freezmg point of the solvent by 1° ii 
calculated from each observation made , let this 
be B Then Bx C gives approximately the mole- 
cular weight (C has the same meaning ad 
m (i) ) 

The values found for mol w from the dif- 
ferent observations are compared , if the differ 
ences are small, the mean is taken , if there are 
marked differences, experiments are made with 
other solvents It may be that the substance 
undergoes dissociation in all solvents, and that, 
therefore, the method is inapplicable (v infra) 

The molecular lowering of freezmg pomt ot 
the solvent may be calculated by the use of 

mi 

van’t Hoff s foimula (t= 01976 :^), provided the 

latent heat of fusion of the solvent is known , 
the value thus found should agree with the con- 
stant determined by experiment 

The solvents commonly employed are water, 
benzene, phenol, and glacial acetic acid , naph- 
thalene has also been used for some hydrocarbons , 
Evkman (Z P 0 4, 512) recommends urethane, 
phenyl propionic acid, the higher acids of the 
acetic series, stearin, and p toluidine Various 
modifications of Raoult ’s original apparatus have 
been devised , references to the papers in which 
the most important are desciibed will be found 
at the end of this article 

There are many apparent exceptions to 
Baoult’s law, and therefore to van’t Hoff’s law 
of osmotic pressure These exceptions are ex- 
plained by the hypothesis, put into definite form 
by Arrhenius {Z P C 1, 631), that bodies whose 
behaviour is not directly expressed by these 
laws are partially dissociated m solution Here 
again there is a marked analogy between gasea 
and dilute solutions, as the pressure of the 
vapour obtained by heating ammonium ohlonde 
18 greater than the pressure calculated by Avo- 
gadro’s law, on the assumption that the vapour 
consists of molecules of NH401, but as the ob- 
served pressure agrees with the calculated pres- 
sure when it 18 assumed that the vapour con- 
sists of equal numbers of molecules of NH, and 
HOI, SO the apparently abnormal osmotic pres* 

B X 3 
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•uret of many solutions are brought into agree 
ment with yan’t Hofi’s law by assuming that the 
bodies m these solutions are more or less dis- 
sociated into simpler moleoules If the mole- 
cular weight of a substance, as determined by 
observations of freezmg pomts, apparently de- 
creases as dilution moreases, it is likely that the 
substance is dissociated in the solution, and that 
the amount of dissociation increases as the quan- 
tity of solvent is moreased Substances may 
undergo dissociation in one solvent and not m 
another (for several carefully worked out exam- 
ples, V Beckmann, Z P G 2, 716) Those sub 
stances, solutions of which show osmotic pres- 
sures agreemg with those calculated by 
van’t Hoff’s law from observations of the lower- 
mg of freezmg-pomts of the solutions, aie gene- 
rally, if not always, non electrolytes The ap 
parent exceptions to the law of van’t Hoff occur 
chiefly, if not wholly, among electrolytes The 
dissociation-hypothesis of Arrhenius regards 
such electrolytes as more or less dissociated into 
their ions when they are dissolved in water A 
great deal of work has been done in developing 
and applying the hypothesis of electrolytic dis 
Bociation , an account of this work, and of the 
chief results, will be found in the article Physi 
CAL MBTHons, seotiou Electrical viethods 

Baoult has found that in many cases the lower- 
mgs of vapour pressure produced by dissolving a 
comparatively non volatile substance in a con- 
siderably more volatile hquid is related to the 
numW of moleoules of the dissolved body in 
100 moleoules of the solvent, provided the solu 
tion be very dilute (Z P C 2, 353) Arrhenius 
has shown that this generalisation made by 
Baoult can be deduced from van’t Hoff’s law of 
osmotic pressures (Z P G 115) The gene 
ralisation has been placed on a thermodynami 
cal basis by van’t Hoff {Z P G 1, 493) and 
Planck {Z P O 1, 677) The law may be put 
m the followmg form At any specified tempera 
iwre the ratio of lowering of vapour-pressv/re of 
a solventt produced by dissolving a non-volatile 
body vn it^ to the vapour^pressure of the solvent^ 
$s equal to the ratio of the number of molecules 
of the dissolved body to the total number of mole- 
cules %n the solution Let p » vapour pressure 
of solvent, p—p' =» observed lowering of vapour 
pressure, weight of dissolved body, W 

—weight of solvent, molecular weight of 
dissolved body, and = molecular weight of 
solvent; then 

^ ^ W W W 

m m m 

If Wt W't p, p'i and m' are known, m can be 

found Suppose a grams of the substance are 
dissolved m 100 g solvent , then , 

100 p-y 

Among the solvents which have been used m 
applymg this law to the determination of mole- 
cular weights are ether, alcohol, CSs* and 
Hg For descriptions of apparatus, and some of 
the data obtamed, v Baoult (Z P G 2, 363) , 
Walker (Z P 0 2, 602) , BecWann {Z P G 
4 , 6321 , Bamsay (who detenmned mol w of 
several metals by using Hg as solvent) {C J 66, 
621) 

Baoult and others have found that the nse 


in the boilmg point of a liquid caused by dis- 
solving a non-volatile substance therem bears a 
simple relation to the molecular weight of the 
dissolved substance There is a constant which 
must be determmed for each solvent which ex 
presses the rise of bp caused by solution of 

1 gram molecule of substance in 100 grams of 
solvent, for ether this constant is 21° (Beck 
mann, ^ P 0 3, 603) It is necessary then to 
find the weight of substance which, dissolved in 
100 g ether, raises the b p 1° , the product of 
this weight multiplied by 21 gives, approxi 
mately, the molecular weight of the dissolved 
substance Thus Beckmann (Ic) found that 

2 163 g aniline dissolved in 100 g ether raised 
the b p of the ether 484° , therefore 4 45 g 
anilme would raise the bp 1° , but 4 45 x 21 
= 93 4 , the mol w of anihne is 93 Arrhenius 
contributes a note to Beckmann’s paper {Z P G 
4, 660) in which he shows, by thermodynamical 
reasonmg, that the rise of boiling point {dT) of 
a solvent^ caused by dissolvmg n gram molecules 
of another substance in 100 g of the solvent^ is 
directly proportional to the quantity dissolved 
(n) and the square of the bp , and is indirectly 
proportional to the heat of vaporisation of Ig of 
the liquid^ W Put into an equation this state 

ment reads thus — dT- n This equation 

W 

IS precisely similar to that found by van’t 
Hoff (v p 419) for the molecular lowenng of 
the freezing point of a solvent , only in the pre 
sent case the quantities T and W depend upon the 
boihng point of the solvent A description of appa 
ratus suited for applying the law of molecular 
raising of boiling point to molecular weight de 
terminations will be found in Beckmann’s paper, 
Z P G 643 

References — Blagden, T 58, 277, de Coppet, 
A Gh [4] 23, 36b , 26, 602 , 26, 98 , Rudorff, P 
114,63, 116,55, 145, 599, Baoult, A Gh [6] 
20, 217, 28, 133, [6] 2, 66, 93, 99, 115 , 4,401, 
7, 289, 317 , ^ P 0 2, 488, Eykman, Z P C 
497 (data bearing on question of series constants, 
influence of concentration, nature of solvent, 
&c) 

The following memoirs bear chiefly on the 
similarities between the gaseous state and that 
of substances m dilute solutions —van’t Hoff, 
Z P G 1, 481 , 6, 175, 221 , Arrhenius, ibid 1, 
631 , 2, 284, 491 , Ostwald, lind 2, 36, 270 , 
Beckmann, ibid 2, 734 , Nernst, ibid 2, 613 , 4, 
872 , Planck, ibid 1, 677 , 2, 343, Bredig, ibid 
4,444, Wiedemann, t&icZ 2, 241, and Ostwald s 
reply p 243 , Pickering, C J 67, 331 

The following memoirs are on the applica 
tion of van’t Hoff’s law and Baoult’s method to 
special compounds — von Klobukow, Z P C 6, 
351, 476 (shows that CHI, and morphine do not 
give the anomalous results which Baoult sup- 
posed they did) , Eykman, Z P G 2, 96G (mor- 
phine) , Paterno a Nasmi, B 21, 2163 (I) , 
Loeb, Z P G 2f 606 (I) , Beckmann, ibid 6, 76 
(I, P, S) , Paterno, ibid 4, 467 , Sabanejeff , J B 
1889 [1] 616, abstract mB 28, [Ref ]S7 (colloids); 
Brown a Moms, C J 63, 610 , 56, 462 (carbo 
hydrates), L6w, B 21, 271, 22, 470 (sugars), 
von Klobukow, Z P 0 6, 28 (sugars) , Heycock 
a Neville, C / 66,666, 67,376, Kuster, ^.P.O 
5, 601 (isomorphous mixtures) 
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The following memoirs deal with relations 
between osmotic pressures, lowenng of vapour- 
pressure and of freezing-point, and raismg of 
boiling point, of a solvent by substances dissolved 
therem — AiThenius, Z P G 8, 116 , van't Hoflf, 
tbid 1, 481 , Planck, ibid 1, 677 , van’t Hoff a 
Beicher, ibid 3, 198 , Guldberg, C B 70, 1349 , 
Beckmann, Z P C 4^ 632 , Baoult, 0 B 110, 
402 , Baoult a Becoura, C B 110, 402 

The following memoirs contain descnptions 
of apparatus — Auwers, B 21, 701 , Hollemann, 
B M, 860 , Hentschel, Z P G % 306 , Beck- 
mann, ibid 2, 638 , 4, 643 (raismg bp), Eyk- 
man, ibid 2, 964 , 8, 113 , 4, 497 , Fabinyi, ibid 
3, 38 , von Klobukow, ibid 4, 10 , Baoult, ibid 
2, 363 (lowenng vapour pressures) , Walker, 
ibid 2, 602 (lowenng vapour-pressures) , Hey- 
cock a Neville, C J 66, 666 (using Hg as sol 
vent) , Bamsay, 0 J 66, 621 (lowering vapour- 
pressure of Hg) M M P M 

MOLYBDATES Salts of molybdte acid o. 
Molybdenum, aoidb of, p 422 

MOLYBDENUM Mo At. w 96 9 Mol w 
unknown S G 8 66 (Long, Am, S [2] 46, 131) , 

8 49 to 8 64 (Buoholz, Nicholsoiis J 20, 121) 
Does not melt in 0-H flame at temp at which 
Pt melts (Debray, A 108, 260) S H 6^-15° 
0669 (De la Bive a Marcet, A Ch [2] 76, 113) 
Emission spectrum (obtained by usmg electric 
spark) shows only a few Imes, the most promi 
nent m the blue and violet (u Thalen, A Ch [4] 
18, 242) S V S c 11 3 

Occicrrence — Never uncombined The sul- 
phide (molybdenite, or molybdenum glance), 
oxide (molybdenum ochre), molybdate of lead 
(wulfenite), and molybdate of cobalt (TpateraUe), I 
occur in small quantities m certain localities 
Many iron ores contain small quantities of Mo 
compounds (Braun, Fr 6, 86 , Wohler, Mineral i 
analyse [Gottingen, 1861]) The residues from 
the copper smeltmg ovens at the Mansfeld 
works sometimes contain as much as 28 p o 
Mo (Heme, J pr 176 , cf Stromeyer, P 28, ' 
651 , Steinberg, J pr 18, 379 , Genth J pr 37, 
193 , Stemacker, Ueber einige Molybdunverbm 
dungen [Gottingen, 1861] 22) An alloy of Mo | 
and Pb, m plates 30 mm long, was found in I 
Utah by Silliman (Am S [3] 6, 128) Accord j 
mg to Lockyer (Pr 27, 279), Mo occurs m the 
$un 

Scheele in 1778 (Opusc 1, 200) distinguished 
native Mo sulphide from galena In 1782, Hjehn 
obtained the metal from the sulphide (v Grell 
Ann for 1790, 1791, 1792, and 1794) For an 
historical account of this metal v Svanberg a 
Struve, / ^ 44, 267 The name molybdenum 
was given from ixo\{>$Souva, or molybdana, used 
by Dioscoiides and PUny to designate galena 
and other lead compounds 

Formation — 1 By reducing MoOg by H, K 
or Na, 0, or KGN —2 By reducing Mo chlondes 
by H at a high temperature —8 By reducing 
acid K molybdate by C — 4 By electrolysing 
molten MoO„ or (NH 4 ) 3 Mo 04 m solution 

Preparation — The starting-pomt is pure 
MoO, (v infra) — 1 MoOgis heated in a crucible 
m a stream of pure H (which must be passed 
over a long layer of red-hot Ou) , the mass is 
transferred to a tube of unglazed porcelain, and 
very strongly heated in the H stream , finally 
the last traces of oxide are removed by gently 


warming m a stream of dry HCl as long as a 
white wool like sublimate (MoO, 2HG1) is formed 
(Liechti a Kempe, A 169, 344) The metal m 
contact with the porcelain tube is not pure (De- 
bray, 0 B 66, 732, cf Wohler a von Uslar, A 
94, 266, Bammelsberg, P 127, 284) —2 MoO, 
18 mixed with G and heated m a graphite-cru- 
cible, in the 0-H flame, the product always 
contains a few per cents of C (Debray, 0 B 46, 
1098) — 3 An mtimate mixture of 1 pt MoO, and 
1^ pts EGN 18 placed m a crucible, the cover is 
lutdd on, the crucible is placed m another which 
is filled with C, and the whole is kept at white 
heat for 12 hours By this method Loughlm 
(Am S [2] 46, 131) obtamed metal with 98 7 
pc Mo 

There are many methods for preparing MoO, 
from Mo ores Fmely powdered molybdemte 
(MoSg) IS roasted in an open porcelam vessel, 
with frequent stirring, until SOg ceases to be 
evolved, Brunner (D P J 160, 672) recommends 
to mix the ore with its own weight of fine quartz- 
sand, previously washed with HGlAq, and to 
heat m a flat Pt dish, to incipient redness, till 
the residue is citron yellow when hot, and white 
when cold The roasted ore is treated with 
NHjAq , to the solution are added a few drops 
of NH 4 sulphide, the ppd GuS is removed, 
the filtrate is evaporated to dryness, the residue 
is dissolved in NHjAq, and the solution is eva- 
porated to the crystallisation point (Wohler) 

I Svanberg a Struve (J pr 44, 264) add excess of 
I KjGOgto theammoniacal solution of the roasted 
ore, separate ppd Al^Og, evaporate to dryness, 
and strongly heat the residue in a Pt crucible , 
they treat with water, filter from GuO and A1,0„ 
e\ aporate to dryness, add S equal to double the 
weight of the residue, heat in a glass vessel on 
a sand bath to full redness till excess of S is 
burnt off, wash with warm water (the last wash- 
ings containing a little K^GOg) as long as the 
washings are coloured, and until the MoS, is 
perfectly black, and then roast the pure MoB, 
thus obtained, or oxidise it to MoO, by HNOj,Aq 
Delffs (A 100, 376) decomposes molybdenite by 
HNO^q Wittstein forms soluble sulpho- 
molybdates by roasting with S, and decomposes 
by H S 04 Aq, finally roasting the sulphide to 
M 0 O 3 (B P [2] 73, 166 , cf Wicke, A 46, 378 , 
Wohler, ibid p 374) Molybdenite may also be 
decomposed by calcining with alkali carbonates 
(v Ghristl, D P J 124, 398 , Elbers, A 83, 
219) , or by the use of HiS 04 (Elbers, Ic) 

Properties — As prepared by reducing the 
chloride in H, Mo appears as dull silver-coloured, 
somewhat malleable, plates (Wdhler a von Uslar, 
A 94, 256) The metal obtamed by reducing 
MoO, by H at very high temperatures is lustrous , 
if the reduction is effected at lower temperatures, 
an ashen grey powder is obtamed which becomes 
metal-like when rubbed The metal obtamed by 
Debray, which contained 4-6 p 0 G, was silver 
white, and harder than topaz The S G of Mo 
IS given by Loughlm (Am S [2] 46, 131) as 
8 66 , this metal contained 98 7 p c Mo De- 
bray (G B 46, 1098) gives S G 8 6 for the metal 
obtamed by reduomg MoO, by 0, and contammg 
4-6 pc G 

Mo, whether in powder or m pieces, is un- 
changed m ordinary air , when heated it becomes 
brown, then blue, then white, ou the surface, 
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and at high temperatures it is burnt to MoO, 

It IS oxidised by fusion with KNOs, or slowly by 
EOH, also by HNOj, or Cl water , it burns when 
heated in steam, evolvmg H Mo is insol in 
HClAq, dilute H2S04Aq, and HFAq , it is not 
acted on by KOfifAq Mo combines directly with 
0, Cl, and Br, but not with I The metal is 
infusible at white heat (Debray, A 108, 250) 

The atomic weight of Mo has been deter 
mined (1) by analysing, and determining V D of 
M0CI5 (Liechti a Kempe, A 169, 344 , Debray, 

C JR 66, 732) , (2) by determinmg S H of oMo 
(De la Bive a Marcet, A Ch [2] 75, 113) , (3) 
by determining 01 in MoO^Cla (H Bose, P 40, 
400 , Svanberg a Struve, A 68, 209) , (4) by 
synthesis of AgjMoO^ (Debray, G B 66, 732) , 
(5) by analyses of MoClg and M0CI4 (L a K , A 
169, 344 , cf L Meyer, ihid p 360) , (6) by re 
duoing M0O3 m H (S a S , 44, 301 , 

Dumas, A Ch [3] 56, 143 , Debray, G tC 66, 
732, Bammelsberg, B 10, 1776), (7) by 0x1 
dismg M0S2 to MoO, (S a S , A 68, 209) , (8) 
by conversion of MoCl^ and MoClj to M0S2 (1^ » 

K , A 169, 344 , cf Meyer, ibid p 360) The 
atom of Mo is pentavalent m the gaseous mole 
cule M0CI5 

Mo is probably both metallic and non- 
metallio m its chemical relations Few, if any, 
definite salts are known obtained by replacing 
the H of acids by Mo , but Mo^Oj and M0O2 seem 
to dissolve in acids without evolution of 0 The 
oxide MoO, IS an anhydnde, molybdio acid, 
H2M0O4, and molybdates, besides tri tetra n 
molybdates, are known MoO, also combines 
with some other anhydrides to form complex 
bodies which react as acids, e g 
P2O,20MoO, 38H2O, SiO^ 12 Mo08 26H2O MoS, 
reacts as an acidic sulphide, forming sulphosalts 
M^2 MoS 4 Several haloid compounds, and many 
oxyhaloid compounds, of Mo are known Mo is 
closely related to Cr, W, and U, and is less closely 
related to S, Se, and Te Mo occurs in Group 
VI series 6, the following table exhibits the 
position of Mo relatively to the other members 
of the group 
Even senes — 

2 4 6 8 10 12 

0-=16Cr = 62 Mo = 96 — W = 184 U = 240 
Odd set'tes— 

3 6 7 9 11 

S«82 Se = 79Te = 125— — 

{v Chromium group op elements, vol 11 p 168 , 
cf Classification, vol 11 p 207) 

Beactums — 1 Heated in air or oxygen, Mo is 
burnt to oxide , if the temperature is sufficiently 
high, MoO, 18 formed — 2 Oxidised, to MoO„ by 
molten nitre, and slowly by molten potash —3 
Heated m steam, blue oxide (? M04O,), and then 
MoO„ 18 formed —4 Pulverulent Mo is oxidised 
by rubbing with silver oxide, or mercuric oxide 
6 Oxidised by nitnc acid, cone hot sulphuric 
acid, or chlonne water — 6 Mo does not dissolve 
m hydrochloric, hydrofluoric, nor dilute sul 
phunc, acid , nor does it react with potash solu 
iion 

Combinations — 1 Mo combines with chlor 
%ne to form Mod, , and with bromine to form 
MoBr4 it does not combine directly with I — 2 
Heated m oxygen, Mo forms oxides, MoO, being 
the final product of the combination 

Detection and Estimation —The greater 


number of the Mo compounds, including most 
of the molybdates of the alkaline earths and 
heavy metals, are msol in water Lower oxides, 
and also the sulphides, produce MoO, when 
heated in air , MoO, readily dissolves in alkali 
solutions Insol molybdates are brought mto 
soluble forms by fusion with alkali carbonates 
All Mo compounds may be changed to soluble 
alkali sulphomolybdates by fusion with Na^CO, 
and S Phosphomolybdates are readily soluble 
in NHjAq Mo compounds impart a yellow 
colour to the borax bead when heated m the 
oxidising flame, the colour disappears on cooling , 
in the reducing flame, they give a dark brown 
colour, the bead is opaque if excess of Mo com 
pound IS present They give a clear green 
microcosmic salt bead in the reducing flame, 
and in the oxidising flame a bead which is 
greenish when hot and colourless when cold 
In solution. Mo compounds give a brown black 
pp with HjS, soluble in NH, sulphide, solu 
tions of molybdates give blue coloured com 
pounds by the action of reducing agents When 
MoO, or a molybdate is evaporated with cone 
H2SO4, and then allowed to cool, the acid be 
comes deep blue in colour, this reaction dis 
tinguishes molybdates from tungstates , the 
blue colour does not appear if antimonic or 
stannic salts are present, unless the substance 
has been wetted with a few drops of phosphoiic 
acid, and evaporated to dryness, before addition 
of H2SO4 (SchSnn, Fr S, 379 , Maschke, Fr 12, 
383) If Zn is put into solution of a molybdate, 
a few drops of cone KCNSAq are added, and 
then enough HClAq or H. S04Aq to cause slow 
evolution of H, a carmine red colour is produced, 
even with part MoO, , ether removes the 

coloured compound (Braun, Fr 2, 36) Liquids 
containing molybdates yield deep red solutions 
(sulphomolybdates) by boiling with yellow NHj 
sulphide (Braun, Fr 6, 86) 

Mo is estimated (1) as metal by reducing in 
H (Bammelsberg, P 127, 281) , (2) as MoO, by 
oxidising in air or by HNO,Aq (v d Pfordten, 
B 15, 1927) , (3) as PbMo04 (Chatard, B 4, 
280, V also IJllik, A 144, 217), (4) by reduc 
tion with Zn and titration by means of standard 
KMn04Aq (Werncke, Fr 14, 1 , v d Pfordten, 
B 15, 1927) , (5) by the reaction of MoO, with 
an acidified solution of KI, wheieby I is set fiee 
and IS determined by standard NajSjOsAq 
(Mauro a Danesi, Fr 20, 507) 

Molybdenum, Acids of, and their salts The 
oxide MoO, 18 slightly sol in water, 0 600 
parts cold water dissolve 1 part MoO, The 
solution reddens litmus Several hydrates of 
MoO, have been isolated MoO, HgO = HjMoO, 
was obtained by Ullik, and also by Vivier (v 
infra) , the hydrates MoO, 2H4O, 2MoO, HjO, 
4M0O3 Hp, 5MoOg Hp, and 8M0O, HgO, have 
also been prepared , some of these are soluble, 
and some are msoluble, in water Several senes 
of salts are known , these salts may be repre- 
sented as derived from hydrates of MoO,, in 
some cases the hypothetical hydrates have been 
isolated, and in other cases they have not been 
isolated Besides reacting as the anhydride of 
more than one acid, MoO, reacts with some 
oxides more acidic than itself to form com 
pounds, eg MoO, SO,, it also combines with 
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©ertam acids— « g with HCl, Hj,P 04 , H,Ab 04 — 
tho compounds thus formed have acidic reac- 
tions and yield salts (v Antimono molybdates, 

ABSENO MOLYBDATES, PHOSPHO MOLYBDATES, p 425 , 
V also Molybdenum tbioxide, p 432) 

Molybdio acids 1 H2M0O4 The normal 
hydrate MoOgHjO, or hydroxide Mo02(OH)2, 
was obtained by Ullik, but only once, by mixing 
MgMo04 with an equivalent of HNOjAq and 
allowing to stand (A 163, 374) Vivier B 
106, 601) obtained this compound by allowing a 
solution of NH4 molybdate in HNOjAq to stand 
for some time, also by heating ordinary NH4 
molybdate solution with its own volume of water 
to 60°-60° for some days H2M0O4 forms a 
mass of minute needles , it is quite insol water 

2 H2MO4O, The hydrate 2M0O3 H2O 

( =» Mo 02(OH)2 MoOj) was obtained by XJllik {A 
144, 329) by the action of excess of H2S04Aq on 
the Ba salt formed by adding BaCljAq to 
ordinary NH4 molybdate solution, filtering, 
placing over H2SO4, and drying the gum like 
residue over H2SO4 for some months, or at 100° 
(Ulhk, A 163, 373) H2M02O, is a gum hke 

amorphous solid, e sol water 

3 KMO4O13, and The hydrates 

4M0O3 H O ( = Mo 02(OH)2 3M0O3), and 
8 Mo 03 H^O ( ^ Mo 02(OH)2 7M0O3) are formed 
similarly to 2M0O3 Hp, the drying being con 
ducted at 120°, and 100°-170°, respectively (U , 
I e ) These compounds are amorphous solids, 
e sol 'water Sabanejeff (J R 1889 [1] 615, 
abstract in B 23 {Ref ) 87) obtained a colloidal 
foim of H M04O,,, si sol water, by drying for 
some weeks over H2SO4 , the formula was deter 
mined by applying Raoult’s law (c/ Molfculab 
WEiGHis,p 417) For other hydrates of M0O3, VIZ 
MoO, 2IL 0 and 5MoOs H O, u Hydrates of 
MOLYBDFNUM TRIOXIDE, p 432 

Graham (0 J 1864) obtained a soluble col- 
loidal form of molybdio acid (he does not give 
the composition) by dialysing an aqueous solu 
tion of Na molybdate, to which excess of HClAq 
had been added, until the liquid in the dialyser 
was free from NaCl and HCI Graham describes 
the solution of molybdio acid as ‘ j ellow, astrin 
gent to the taste, acid to test paper, and 
possessed of much stability ’ , it decomposed 
Na CO3 with evolution of COj , and became in 
sol when heated for some time with a strong 
acid 

Chloromolybdic acid 
( = MoO(OH)2Cl2) {Molybdenum hydroxy- 
chloride) This compound is obtained by pass 
mg HCl over MoO, at 160°-200° (Debray, G R 
46, 1101) It forms a loose, white, crystalline, 
mass , e sol water , sublimed unchanged m HCl 

Thiomolybdic acid and thiomolyb- 
dates f V Molybdenum, thioacids of, and 
THEIR SALTS, p 434 

Molybdates A great many molybdates are 
known , they are more or less closely related to 
the chromates The following classification is 
that given by Ulhk (W A B 60 [2] 295), and 
npw generally adopted B « divalent metal 


There are a few molybdates whieh do not belong 
to any of these classes, e g 5A1JO. 2MoO., and 
2BaO 5MoO, 

The alkali monomolybdates are produced by 
dissolving MoO,a;HjO, or MoO„ m equivalent 
quantities of alkali, in solution or molten , they 
are easily sol m water The other salts of this 
series are generally insol m water , they are 
produced by ppn from the alkali salts, or, in 
crystals by fusmg Na2Mo04 with NaCl and me 
tallic chlorides (Schultze, A 126, 56) The 
alkali dimolybdates are formed by fusmg MoO, 
and alkali carbonates in the proper proportion, 
or by the action of MoO, on molten alkali nitrates 
(Ulhk, A 144, 214) The trimolybdates are 
formed by boiling metallic carbonates with con- 
siderable excess of MoO, and water, filtenng, 
and allowing to evaporate in the air These 
salts are generally easily sol in hot water, but 
only slightly sol in cold water , many of them 
exist both m crystallme and amorphous forms, 
the amorphous varieties are readily sol m cold 
water (Ulhk, A 144, 227 , 163,376) The tetra 
molybdates may be obtained by rapidly evapo- 
rating very small quantities of the solutions 
which yield tnmolybdates when allowed to eva 
porate slowly They form amorphous, bnttle, 
masses, which slowly decompose with formation 
of tnmolybdates (Ulhk, A 144, 321) Crystal 
hsable acid tetramolybdates are sometimes ob 
tamed by adding a fair excess of acid to solutions 
of mono or dimolybdates, addition of a little 
acid to such solutions generally throws down 
tnmolybdates Very few octo- or decamolybdates 
have been prepared 

The following table presents the composition 
of the chief molybdates The small figures after 
the formulae refer to the hst of memoirs given 
after this table — 

Molybdates 

Monomolybdates ^ EM0O4 MoO, 
(NH 4 ) 2 Mo 04 (also infra, Mg salts) (23, 27) 
5(NH4)2Mo04 Mn^Mo^O,! 1^8-^ 

BaMo04 (I, 23) * 

BeMo 04 .Be 02 H 2 6aq (24) 

CaMo04 (7) 

C0M0O4 ( 1 , 89 ) 

C0M0O4 2 NH, aq ( 33 ) 

3CUM0O4 CuO^BL^ 4aq (11) 

Fe2(Mo04), MoO, 7aq (34,1) 

Fe2(Mo04), 2MoO, 16aq (20) 

6Li^o04 2 aq ( 17 , 28) 

MgMo04 02, 21, 26) 

MgMo04 (NH4)2Mo04 2aq (12) 

MgMo04K2Mo04 2aq (12) 

MnMoO, (v supra, NH, salts, and infra, K 
salts) (1, 22, 39) 

Hg3Mo04 (29) 

N1M0O4 2 NH, aq (1, 83 ) 

K^o 04 (also supra, Mg salts) (23, 26, 84; 
2 K,Mo 04 Mn^MogO,, 02) 

K,Mo04 2 Na 2 Mo 04 14 aq (16, 26) 

3Bb2Mo04 4MoO, 4aq (26, 81) 

Ag2Mo04 (23) 


MonomolyhdcUei, RMoO* or RO MoO, , 
Dimolybdalet, RMo,0, or RO 2MoO. , 
Trimolybdate*, RMo,0,, or RO 3MoO, , 
Tetramolybdatet, RMo*0„ or RO 4MoO, 
OctomolybdfUe*, RMo,0„ or RO 8 M 0 O, , 
Deeamolybdate*, RMo,oOaiOr RO lOMoO, , 

Tmbatic heptamolybdcUe»,^'ill&,0^ or 3EO TMoO, 


derived from HaMoO, or H ,0 MoO^ 

„ „ H,MOaO, or H,0 2MoO, 


hypothetical H2Mo,0,o or H,0 3MoO, 
HaMo^O,, or H,0 4MoO, 

HaMo,Oa, or H,0 8 M 0 O, 
hypothetical HJU[o,,0,, or H,0 lOMoO,. 
hypothetical H,Mo,Om or 3^0 TMoO, 
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AgjMoO^ 4 NH, ( 86 ) 

2Ag2Mo04 SMoOg ( 28 ) 

Na^o04 2 aq (also supra, K salts). (28, 28, 86 > 
SrMoOf. (1) 

T1^o04 (26, 87) 

8T1^o 04 dMoOf (87) 

8T1,Mo04 8MoO, (87) 

ZnMo 04 . ( 1 , 89 ) 

Dvmolyhdates^ BMOjO, or RO 2M0O3 or 
RM 0 O 4 MoO, 

Al*(Mo,0,), 3(NH4)2 Mo 20, 20aq (I 8 ) 

AljjMogO,), SKjMojO^ 20 aq (28) 

AlgiMOgOy), SNagMogO, 22aq (28) 

(NH4)2Mo 207 (also supra, AI salts, and infra Cr 
salts) (28) 

Or,(MogO,), 8(NH4)2Mo 20, 20aq ( 19 ) 

OgCMOgO,), SKgMogO, 20 aq ( 19 ) 

Cr2(Mo20,)2 8Na2Mo20, 21aq (10) 

HggMOgO, (29) 

NagMogO, (9) 

Tnmolybdates, RMogO,,, or ROSMoO, or 
RM0O4 2MoOg. 

(NH,),Mo,0„ aq (26, 82) 

(NH4 Na)MOgO,o aq (88) 

BaMo,0,o Saq (23) 

GaMogOio 6 aq (7) 

CoMOgOjo lOaq (il) 

20uMo,0,o 9 aq (11) 

MgMojOjg lOaq ( 12 ) 

EgMogOjo Saq (9, 23) 

NagMo, 0 ,o 4 aq, and 7 aq ( 6 , 28 ) 

(NaNH4)Mo30,o aq (88) 

ZnMojOjg lOaq (11) 

Tetramolybdates, RM04O,, or RO 4MoO, or 
RM0O4 SMoOg. 

^fl 4 )gMo 40 „ aq ( 26 ) 

BaH 2 (Mo 40 , 3 ), 17aq (6) 

CaMo 40 |, 9aq ( 7 ) 

CaHg(Mo40,3)2 17 aq ( 7 ) 

Mfi:Ef2(Mo40,g)2 19 aq (12) 

EHM04O1, 6 aq (10) 

NaHMo40,s Saq (14) 

NagMo40,8 6aq (3) 

ZnMo 40,3 Saq ( 11 ) 

OctomolybdateSt RMo,Ogj or RO 8M0O, or 
RM0O4 7MoO, 

NagMogOgg 4aq (1*^, 6) 

NaHMogOg, 4aq (1% 6) 


2Ba0 5MoOg 6 aq (28) 

CuO 2(NH4)gO 5MoO, 9aq (21) 

7(NH4)80 2Na20 2IM0O3 15aq (26) 
viNHgJgO SNagO 26MoO, 30aq (26) 

For some other complex molybdates, v BSr- 
wald, C C 1885 424 (Abstract mC J 60, 17) 

Molybdates of Cd (1), Di (Frenchs a Smith, 
A 191, 866), La (F a F , Z c p 366). Pb (23), 
and Manross, A 82, 368), and Sm (Cl^ve, Bl 
[2] 43, 170), have also been prepared 

Menunrs where accounts of the molybdates 
will be found — (1 ) Schultze, A 126, 65 
(1*) Ulhk, PT ^ B 60 [2], 296 (2 ) Ullik, A 

144,214 (3 ) Ibid id 144, 321 (4 ) Ibid ul 

144, 227, 163, 876 (6) Ibid id 144, 223 

(6 ) Ibid id 144, 336 (7 ) Ibid id 144, 231, 

327, 834 (8 ) Ibid id 144, 208 (9 ) Ibid id 

144, 230 (10 ) Ibid id 144, 334 (11 ) Ibul 

id 144, 232, 233 (12 ) Ibid id 144, 345 , 153, 

368 (13 ) Ibid id 144, 219 (14 ) Ibid id 

144, 233 (16 ) Ibid id 144, 839 (16 ) Ram 

melsberg, P 127, 298 (17 ) Ibid id 128, 311 

(18) Struve, / pr 61,449 (19) Ibid id 61, 

467 (20 ) Ibid id 61, 469 (21 ) Ibid N 

Fetersb Acad Bull 12, 142 (22 ) Ibid J pr 

61, 460 to 466 (23 ) Svanberg a Struve, J pr 

44, 257 (24 ) Atterberg, J 1873 258 (25 ) Ber- 
lin, J pr 49, 445 (26 ) Delafontaine, J pr 

95, 136 (27) Fldckiger, P 86, 694, cf 

Wemcke, Fr 14, 14 (28 ) Gentele, / pr 81, 

414 (29 ) Hirzel, J 1852 419 (30 ) Jean, 

C R 78, 1436 (31 ) Jorgensen, Qm K 2 [2] 

217 (32 ) Kammerer, / pr [2] 6, 358 

(33 ) Sonnensohein, J pr 53, 340 (34 ) Stem 

acker, J 1861 238 (36 ) Widmann, Bl [2] 20, 

64 (36 ) Zenker, J pr 68, 486 (37 ) Flcm 

ming, J 1868 250 (38 ) Mauro, B 14, 1370 

(39 ) Colonano, Bl [2] 60,451 For an account 
of the crystalline forms of many molybdates v 
Zepharovich, IF A B 58 [2], 111 

To indicate the methods of preparation and 
properties of the molybdates, short descriptions 
are given of the NH^ and Na salts, for the 
others, reference must be made to the original 
memoirs 

Ammonium molybdates (1) Monomolyb’ 
datCy (NHJ^MoO^ Prepared by dissolving 
MoOg in excess of very cone NHgAq, and ppg 
by alcohol , obtained in small monoclinio crys- 
tals by spontaneous evaporation of the tn- 
molybdate in cone NHjAq Effloresces in air, 
with loss of NHg, with water, forms an acid 


Decamolybdatest RMo,oO„ or RO lOMoO, or 
RM0O4 9 MoO, 

NagMoigOg, 12aq (1*, e) 

Tnbasic heptamoVybdates (sometimes called 
seven thvrds molybdeUes), RgMo^Ogg or 
3 RO 7 MoO, or RMoO* 2RO eMoOg 

(NH4)gMOgOg4 4 aq (ordinary ammonium molyb- 
date) ( 16 , 28 , 26 t 27 ) 

BagMo,Og4 9 aq (28, 81 ) 

Mg,Mo,Oa4 20 aq (12) 

KgMo,Og4 4 aq (28, 26 ) 

NagMo,Og4 22aq (I8, 26 , 86 ) 

Molybdates not included mforegovng elapses 
6 AlgOg* 2 MoOg (18, 28 ) 

4 (NHJg 0 . 6 MoOg aq ( 80 ) 


salt Forms double salts with MgMo04 and 
MmMOgOg, (2) DimolybdatSt (NH4)2Mo20^ 
Prepared by evaporating the mother liquor from 
which the monomolybdate has separated , a white 
crystalhne powder Forms double salts with 
Al2(Mo20,), and Crg(Mo20,)8 ( 3 ) Trimolyb- 

date, (NHJjMogOjo aq Prepared by slow decom- 
position of ordinary NH4 molybdate solution?, 
at temperatures below 10 ® Lustrous needles, 
easily sol hot water, si sol cold water Forms 
a double salt with NagMOgOig ( 4 ) Tetra- 
molybdate, (NH4)8Mo40,8 aq Prepared by 
slowly decomposing solution of ordinary NH4 
molybdate by HClAq or HNO^Aq, the solution 
eventually becomes filled with crystals of the 
tetra- 8alt,andthe hquid is free from Mo (b) Tri • 
basic heptamolybdate, (KH4)gMo,OM 4 aq 
(M8(NH4)gO 7 MoO, 4 aq). lliis it the ordinary 
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ammonium molybdate n&ed as a reagent for 
phosphoric acid, &c Crystallises from sola 
tion of MoO, in NH«Aq, m large monocUnic 
prisms, unchanged in air The same salt orys 
tallises with 12aq from the mother liquor 

Treatment of ammonium molybdate 
residues Venator (Ar Ph [3] 23, 713) recom- 
mends to add enough FeClsAq to give a brownish 
colour to the solution, to ppt phosphoric acid by 
NHjAq , to filter, and add BaCl^q whereby Ba 
molybdate and BaSO^ are ppd The pp is 
thoroughly washed with hot water, and boiled 
for a long time with (NH4)2S04Aq , NH4 molyb 
date separates from the filtrate on evaporation 
Sodium molybdates (1) Monomolybdate^ 
Na^Mo04 2aq Prepared by fusing together equi 
valent quantities MoO, and Na^CO,, dissolving 
in water, and evaporating, also by dissolving 
MoOj in NagCOjAq , also by neutralising the 
solution of any of the other Na salts by NajCOj 
Small lustrous tablets , iol water, solution has 
an alkaline reaction Solutions evaporated under 
6 ° give a salt ith lOaq , these crystals effloresce 
to the salt with 2aq Forms a double salt with 
K,Mo 04 {2) Dimolyhdatey'Se.fSlo 0 Prepared 
by fusing together M0O3 and Na^COjin the proper 
proportion, and treating with a little cold water, 
also by adding M0O3 to the equivalent quantity 
of molten NaNO, (only half of this is decom 
posed), and treating vith cold water Small 
lustrous needles , sol ith difficulty in water, 
hot or cold Melts at incipient redness, and 
crystallises on coolmg An aqueous solution of 
this salt evaporated to a syrup yields crystals of 
Na Mo O aq, easily sol water (3) Trimolyh^ 
date, NaMOjOioTaq Prepared by saturating 
warm NajCOsAq with M0O3, filtering, and allow- 
ing to evaporate spontaneously , also by adding 
excess of HNOgAq to a cone solution of MoOjm 
Na COsAq , also by adding acetic acid to solu- 
tion of Na^Mo 0 , 22aq , also by spontaneous 
evaporation of solution of NaHMo40,3 8aq aftei 
addition of 1 or 2 formula weights of Na CO, 
A voluminous pp consisting of fine needles 
Small quantities of a hot cone solution of this 
salt give NajMoaOjo 4aq on rapid evaporation , 
amorphous mss'*, easily sol isater Forms a 
double salt with (NH4) MojOio (i) Tetramolyb- 
datest (a) Nonnal salt, NaMo4O,3 0aq Pre- 
pared by adding the proper quantity of HClAq 
to Na^Mo04Aq, and e vapor itmg , also by sponta 
neouB evaporation of solution of NaHMo40,3 8aq, 
to which a httle NaCl has been added Easily 
sol hot watei, si sol cold water (b) Acid salt, 
NaHMo40,g Baq Prepared by adding the proper 
quantity of HClAq to Na Mo04Aq Large mono- 
climo crystals, sol water, hot or cold Melts 
below redness (5) Octomolybdates , (a) Nor- 
mal salt, Na^MogO^, 4aq Prepared by digesting 
the acid salt with 1 formula weight Na-^CO, m 
water A white insol powder (6) Acid salt, 
NaHMogO,, 4aq Prepared by adding excess of 
cone HNO,Aq to boiling Na3Mo04Aq A white 
pp (fi)Decamolybdate,NsL 2 ^ 0 ioO^^ 12aq Pre- 
pared by adding 2HClAjq to Na.Mo04Aq, and 
evaporating on the steam bath Separates as a 
white, almost insol , crystalline powder (7) Trt- 
kasio heptamolybdatCt Na^Mo^O,, 22aq 
( « SNa^O 7MoO. 22aq) Prepared by dissolving 
MoO, m the calculated quantity of Na^CO, m 
water , also by mixing equivalent quantities of 


Na^MojOj, and Na,CO, in solution, and eva- 
porating, also from a solution of MoO, m 
NaOHAq or NajCO^Aq, by adding EQ^O,Aq as 
long as the pp of tnmolybdate redissolves and 
until the liquid acquires an acid reaction 
Large, lustrous, monoclinio prisms , easily sol 
water , solution reacts acid Melts when 
warmed, and crystallises on cooling , the molten 
salt IS insol water There are also several 
complex double sodium molybdates 

Antimono-, arskno , rnuo , phospho , silico-, 

VANlDO , MOLYBDATES 

Antimonoso-molybdates These salts are 
most simply regarded as compounds of Sb^U, 
with MoO, and basic oxides , they are obtamed 
by boiling SbOCl with an acid molybdate sola 
tion (Gibbs, P Am A 21, 93 j 

Antimono molybdates Some of these salts, 
compounds of Sb^O, with MoO, and basic oxides, 
are desenbed by Gibbs (P Am A 21, 105) 

Arsenoso molybdates Described by Gibbs 
{I c 21, 81) The former salts are obtained by 
boiling AsjO, with cone solutions of acid molyb 
dates, the latter by oxidising the foimer m 
alkaline solution (For composition of fore 
going complex salts v abstracts of Gibbs’ papers 
mC / Abstracts, 188b 426, 511, 1887 113, 

V also Pufahl, B 17, 217, Debray, C B 78, 
1408 , Struve, J pr 58, 493 ) 

Arseno molybdio acids Compounds of 
HsAs 04 with MoO,, V Se^ berth, B 6, 391, 
Debray, C R 78, 1408 , Struve, J pr 58, 493 

Eegarding the relations of the antimono and 
arseno molybdates to the phospho molybdates, 

V Plio<iplwmolybdaies, p 426 

Fluo molybdates A number of salts are 
obtamed by dissolving molybdates m HFAq and 
evaporating, others are foimed by dissolving 
metallic oxides along vs ith MoO, in HFAq and 
evaporating , other salts are produced by dis 
solving hvdrated MoO, along with metalhc 
oxides in HF\.q and evaporating, others by 
dissolving M0CI5 in alkali fluorides These salts 
may be regarded as jlmmolybdates , most of 
them belong to one of the senes M*^MoOyF4, 
M'MoOjF,, or M^^MoOF, , the first may be 
looked on as salts of the hypothetical acid 
H^MoOE 4, derived from H,Mo04, the second 
may be looked on as salts of the hypothetical 
acid HMoO F„ denved from H^MOgO, , and the 
third as salts of the hypothetical acid H^MoOFj,, 
denved from the hypothetical H4Mo^O The 
foregoing, and other, fluomolybdates may also 
be regarded as compounds of metallic fluondes 
with MoO^F, and MoOF„ respectively 

Fluomonomolyhdates,yp^oOil^^ These 
salts, which may also be represented as 
2MF MoOJF,, are generally obtained by dissolving 
monomolybdates in HFAq , most of them are 
sol water, and crystalhse well When carefully 
heated m air, many form molybdates, others 
give residues of metallic oxides (Delafontame, 
J 1867 233) The chief fluomonomolybdates 
are the followmg (NH4),MoOjF4 H,0 , tnclmio 
tables, by adding shght excess of HFAq to a 
strongly ammomaoal solution of ordinary NH4 
molybdate, and evaporating , when heated, H2O 
and HP are evolved and blue oxide of Mo re- 
mains (NHJjMoO^* , rhombic plates (Mauro, 
Mem B Acad det Lincei [4] 4, 481) 
OoMoO,F 4 6 HjO , dark red efflorescent crystals, 
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obtained by dissolving equivalent weights of 


ever, exceed 6, m one case n«14 ■when B = Ag, 


Gibbs) , B = basic metal usually Na, K, or NH^ , 
X 18 generally large, varying from 8 to 46 The 
chief sub classes of these phospho molybdates 


14, R = Na, i-28. 


CoO and MoO, in HFAq, and evaporating 
, lustrous, triclinic crystals, ob< 
tamed by dissolving K^MoO^ in HFAq, also by 
adding EF to M0O3 dissolved m HFAq Other 1 are the following (Gibbs) — 

IOM0O3 2PPj 6Rp a;aq , B « NH4 and K, ar » 7 and 20 
IOM0O3 2P2O4 GBjO^aq , 

32M0O3 2P2OJ 6B4O a;aq , 

36M0O3 2P2O5 2RiO a:aq , 

86MoOj 2P3O5 4R^O a;aq , 

44MoO, 2P^Os 6Rp araq , 

44MoO, 2P,03 6R3O 
44M0O3 2P5O3 ORjO^aq , 

44MoO, 2P3O3 6RiO a:aq , 

44M0O3 2P2O3 14R,0 a;aq, R 
48MoOa 2PPj 2R3O a;aq , R 


48M0O3 2P^05 4R2O x&q , R = K, a; = 8 


B = NH 4 , K, Ag, a; 

R = NH 4 , a; = 28 
R = Na, X undetermined, > 10 
R = Na, a: „ >8 

R-K, a; = 22 
B = NH4 

R = NH 4 , a; = 18 and 24 
R = K,a; = 24 

tco^NHl(NOj 40 ,a; = 46 


salts of this senes are CdMo0^4,NiMo0^4 6Hp, 
BbjMoOjF^ H3O. 2Na2MoO,F4 H^O, 

TI2M0O2F4 H2O, ZnMoOjF^ bH,0 

Fluodimolyhdates, M^^MOjO^F^ or 
M^MoO^Fj (Delafontame, J 1867 233) These 
salts may also be represented as MF MoO^F^ , 
they are obtained by dissolving dimolybdates m 
HFAq, or by treating the salts M^jMoO^F^ with 
HFAq The chief salts of this senes are 
NH4 Mo 02F3 H2O, and KMoO^a 

Fluomolybdatea other than the fore 
going The salts (NH4)3Mo02F3 (or 
MoOjFjSNH^F) and (NH4)4Mo0^3 (NH4)2Mo04 
(or MoO^Fj 4NH4F (NH4)2 Mo 04) are described 
by Mauro {Mem B Acad dei Lincev [4] 4, 
481) The same chemist (Q 19, 179, v also 
B 16, 2509) describes the following salts — 
K2M0OF5 H2O (or M0OF3 2KF H^O) , obtained 
by dissolving M0CI5, or MoO^ ajHjO, in cone hot 
KFAq, and crystallising KjMojO^F,^ HjO (or 
3 MoOF8 6KF HjO), by dissolving the pieceding 
salt in HFAq and evaporating (NHJ^MoOF, 
(or MoOFj 2NH4F), by dissolving MoO^ icH^O m 
HFAq, adding N H, Aq till the green liquid becomes 
reddish, then adding HFAq till a green colour 
18 produced again, and evaporating considerably 
at a moderate temperature (NH4)3Mo30,F,4 H,0 
(or 3M0OF3 6NH4F H4O), by dissolving the pre- 
ceding salt in warm HFAq and evapoiating 
Fhospho-molybdates The phospho molyb- 
dates have been examined by Berzelius, Svan- 
berg a Struve {J -pr 44, 299), Debray [2] 5, 
404), Rammelsberg (B 10, 1776), Fmkener (B 
11, 1638), and especially by Wolcott Gibbs 
(P Am A 17, 62 , 18, 232 , 21, 50) These 
salts are produced when phosphoric acid or a 
soluble phosphate is added to solution of a 
molybdate, with or without the presence of a 
free acid, also by fusing together phosphates 
and molybdates, by dissolving molybdates m 
soluble lU water m phosphoric acid , by digest 
mg M0O3 with an alkaline phosphate , and by 
treatmg mixtures of insoluble phosphates and 
molybdates with a dilute acid The phospho- 
molybdates of the fixed alkaline bases may be 
dehydrated by careful heatmg, but MoO, is 
generally partially volatilised Solutions of these 
salts m NHjAq are decomposed by H^S with 
formation of thio-molybdates 

The phospho molybdates belong to the gene- 
ral form mMoO, 2Pj05 wR^O a?aq , m is always an 
even number varying from 10 to 48 , w varies 
from 2 to 6, and is generally =b, ra may, how- 


The only p/iosp/io molybdic acidwhich 
has been isolated is 4BM0O3 2P bHp aaq , 
three hydrates are known m which x - 54, 92, 
and 100 (Gibbs) 

The salts with OR^O are regarded uy Gibbs 
as normal salts , those with less than OR^O 
geneially have acid reactions To the ordinal y 
ammonium phospho - molybdate — ob 
tamed by adding excess of a mineial acid 
to a solution containing MoO„ P O3, and an 
NH4 salt — Gibbs assigns the composition 
48Mo03 2P,03 5(NH,)OH„016aq (c/ Svanberg 
a Struve, J pr 44, 291 , Nutzinger, Fharniacctit 
Vierteljahresschrift,‘i,6^0 , Soimenschem, J" py 
5^,342, Lipo\vitz,P 109, 135 , Seligsohn, «7 pr 
67, 470, Hundeshagen, Fr 28, 141, 172, who 
says that when dried above 130^ the salt is 
I2M0O3 (NH4)3P04) 

Gibbs {I c ) describes four other series o( 
phospho molybdates 

Metaphospho molybdates, 
mMoOj nRPOj j;!! 0 a:aq 

Hypophospho molybdates, 
mMoOs nHsPO^pR^O a;aq 

Phosphoroso molybdates, 
mMo03 nHjPO, 2>BP xaq 

Phosphoroso phospho molybdates, 
wMoOj nPgOj n*H,POjpR 0 r \q 

Metaphospho molybdatts, represented by 
lOMoO, 4NH4PO3 3(NH4)20 9aq and 

14MoO, 3Ba(PO,),BaO 55aq 
are converted by acids into oithophospho 
molybdates (Gibbs, P Am A 21, lib) 

Hypophospho molybdates are repiesented by 
8M0O3 2H3P0^2(NH4)^0 2aq, this salt was ob 
tamed by mixing NaHjPOoAq with solution of 
(NH4)3Mo,024,and adding HClAq (G , P Am A 
18, 232) 

Phosphoroso- molybdates aie repiesented by 
24MoO* 4H3PO3 4(NH4)30 xaq, in which a; = 17 
and 25, obtained by adding HjPOjAq (pro 
duced by adding water to PCI3) to solution of 
(NH4)3 Mo, 0,4 (G , P Am A 18,237, 21,89) 
Phdsphoroso phospho molybdates are repre- 
sented by 72M0O3 dPPj 2H3PO, 9(NH4),0 38aq , 
obtained by adding the product of the de 
composition of PCI3 by Hp to solution of 
lOMoO, 2PP3 6(NH4)P 14aq (G , Z c 21, 96) 
Note — Pyrophospho- tungstates \\e,\e been 
isolated, of the form 22WO, 9PP4pRp,p = 13, 
18, and 20 , an ortho-metaphospho tungstate haa 
also been prepared, 

22WO»^(P,Oj 3K,0) 6NaPO, 2Kp 2Nap 42aq. 
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Corresponding molybdates have not yet been 
isolated 

Besides the foregoing phospho molybdates, 
representatives of phosphovanado- and 
phosphostanno • molybdates have been 
prepared by Wolcott Gibbs 

PhospJiovanado molybdates are represented 
by 28 MoO, 2PA16VA16(NH,),0 lOOaq, and 
48MoO, 2PA YA ^(NHJjO 30aq These salts 
are obtained by digesting MoO, with solution 
of phosphovanadates, wPA^YApI^aO , by 
heating solutions of vanado molybdates, 
mMoOj nVApl^^O, with alkalme phosphates 
in the presence of acid, and by heating VA 
with solution of an alkaline phospho molybdate 
(Gibbs, I c 18, 253) 

Phosphostanno molybdates , the salt 
I6M0O3 3P A ^SnOj 3(NH4 )jO 28aq is obtained 
by pouring solution of SnCl^ 2NH4CI into a hot 
solution of the acid NH^ phospho molybdate 
lOMoOj 2PA StNHJ.O 7aq (Gibbs, I c 21, 120) 

The arseno- molybdates already referred 
to (p 425) belong to the series 
WM0O3 nAsPj pll 0 xaq {arsenoso- compounds) 
where m =» 6, 8, and 12, n = 3, 2, and 5, p = 2 and 
3 (K = NH4,iMn,pa), and a; = 6, 13, and 24 
(Gibbs, P Afn A 21, 81) The antimono 
molybdates (v p 425) belong to the series 
I7M0O3 3SbA 21aq {antimonoso- 

compounds) , and the series 
7MoOs 4Sb204 5(Ml4)P 12aq (antimotio com 
pounds) (Gibbs, P Am A 21, 93 a 105) 

Silico-molybdates Alkali molybdate solu- 
tions produce yellow pps when added to solu 
tions of alkali silicates in presence of HNO, 
(Knop, C C 1857 691, 861, Richter, D P J 
199, 183) According to Paimentier (C R 
92 1231) these pps have the composition 

13MoOj M'^SiO^ icH O P obtained the acid 
I2M0O8 H4S1O4 24H2O from the mercurous salt 
(O R 94, 213) This acid forms large yellow 
regular octahedra, melting at 45® and decompos 
mg below 100® , easily soluble in water and dilute 
acids , decomposed by excess of NHjAq or 
alkali carbonates with separation of silica 

Vanado molybdates These salts belong to 
two senes (Gibbs, P Am A 18, 240 a 264) 

Vanadio molybdates These salts are 
represented by GMoO, VA 5aq, 

I6M0O3 2V2OS 5BaO 29aq, and 
I8M0O3 ¥365 8(NH4)20 15aq , they are obtained 
by digesting V2O5 (free fiom VO ) with solutions 
of alkaline molybdates, by heating together 
solutions of alkaline vanadates and molybdates 
especially in presence of acid , by boiling solu 
tions of alkalme vanadates or meta vanadates 
(c g NH4VO,) with MoOj, and by the decompo 
Bition of phosphovanadomolybdates {v suprc^ 

Vanadio-vanadico molybdates The 
representatives of this series which have been 
isolated are 28MoO, VO2 dV^Oj 11(NH4)20 20aq 
and 8OM0O, 3V03.2V,0 j 14BaO 48aq They are 
obtained by boihng VO, and V^O^ with an acid 
molybdate , by the partial reduction of vanadio 
molybdates , and by digesting solutions of acid 
molybdates with solutions containing VO, and 
V,0. 

AlumtnQ^ ehromtco^, ferrico; and 
mangano-molybdates have been obtained 
by Struve (Petersbmg Acad Bull 12, 142) and 
Parmentier (C. B* 98, 389) These salts are 


classed by Gibbs (P Am A 21, 121) as belong 
ing to the forms lOMoOj M^O, 2K2O 15aq, where 
M = Al,Cr,Fe , 12MoO, MjO, GR^O arAO, where 
M = Al,Cr,Fe, R=:NH4, or Na, and x is gene 
rally *20 to 22, and I6M0O, MnPj 5R,0 12aq 
where R = NH^ and K 

Molybdenum, alloys of Mo alloys with 
several metals With aluminium , a crystalline 
powder consisting of microscopic rhombio 
prisms, approximating in composition to M0AI4, 
18 obtained by melting together 1 pt MoO, dis 
solved in HFAq and evaporated to dryness, 2 
pts cryolite, 2 pts KCl NaCl, and 1 pt Al, and 
dissolvmg excess of Al from the regulus by 
NaOHAq (Wohler a Michel,^ 115,102) With 
iron , grey, hard, brittle, alloys are obtained by 
directly fusing the metals together , by reducing 
Fep, 4MoO, in H at full red heat, an alloy of 
the composition Mo^Fe is obtained (Stemacker, 
Uebereinige Molybddnierbindungen [Goitiuf^en, 
1861]) Alloys with Cu, Au, Pt, and Ag have 
been described An alloy of Mo with lead was 
found in plates in Utah (Silliman, Am S [3] 6, 
128) 

Molybdenum, bromides of Mo combines 
directly with Br to form three bromides MoBr^ 
MoBrj, and MoBr^ , no MoBr^ corresponding 
with M0CI5 has been isolated When Br is 
liassed over strongly heated Mo, an oxy bromide 
IS formed, then a greenish grey sublimate of 
MoBrs near the heated part of the tube , the 
metal becomes yellow red and is eventually con 
verted into MoBr,, between the MoBr, and 
MoBrj, isolated lustrous black needles of MoBr^ 
are formed The only halogen compound of Mo 
which has been gasified, and the mol w of 
which IS known in the gaseous state, is MoClj 

Molvbdenum dibromide, MoBr2(MOsBr4 Br ) 
(Molybdous bromide) 

Prepay ation — 1, By passing Br vapour, much 
diluted b} COj, over strongly heated Mo (Atter 
berg, J 1872 260) — 2 By pas'^ing Br vapom 
over Mo at a moderate temperature , or over a 
heated mixture of MoO, and C, strongly heating 
the MoBr, thus produced, and treating the 
residue with water whereby unchanged Mo may 
be washed away (Blomstrand, J pr 82, 433) 

Properties and Reactions — A golden yellow 
powder , unchanged by heat , insoluble in water 
and in all acids Concentiated alkali solutions 
produce alkali bromide and MoO xAO (Blom- 
strand, J pr 77, 91) Dilute alkali solutions pro 
duce alkali bromide, and yellow solutions from 
which CO^ ppts Mo3Br4(OH)2 8H2O This com- 
pound, known as molybdenum bromohy 
droxide.is prepared by slowly adding C02to the 
solution of MoBr in KOHAq, or by adding acetic 
acid and then passing in CO , or by decomposmg 
the solution when hot by NH^Cl (v Molybdenum 
bromohydroxide) The reaction of MoBrj with 
KOHAq points to the foimula MosBridBr, for the 
dibromide, the radicle MojBr^ combines wnth 
acid radicles to form salts , v Molybdenum 
bromohy di oxide ^ p 428 

Molibdenum tbibromidb, MoBr, {Molybdo- 
molybdvc bromide) Obtained by passing Br va- 
pour over gently heated Mo,or by heating a mixture 
of MoO, and C m Br vapour , any MoBr4 and 
MoOjBr, formed are removed by heating m the 
stream of Br, as these compounds are more 
volatile than MoBr, (Blomstrand, J pr 83, 433). 
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Forms a blackish gieen mass of small interlaced 
needles Sublimes with difficulty , at bright red 
heat gives MoErg and Br Unchanged by water , 
insoluble in oonc HClAq and cold dilute HN O^Aq 
Slowly acted on by dilute alkali solutions , de- 
composed by boilmg alkali solution with ppn of 
black MosO, 8H2O (Blomstrand, I c ) 

Molybdenum tetrabkomide, MoBr4 {Molyb- 
die bromide) Formed in small quantity by 
heating Mo in £r , appears as single, black, lus- 
trous, needles Easily decomposed by heat to 
MoBrj and Br, the temperatures at which it is 
formed and decomposed being not very different 
Fusible and volatile, forming brown vapours 
Deliquescent , soluble in water, forming a brown- 
ellow solution from which alkalis ppt rusty 
rown MoO^ (Blomstrand, J pr 82, 433) 

Molybdenum, bromochlorides of 
MojBr^Cla 3H2O and MoaCl^Br^ dHjO Produced 
by adding HClAq to a solution of MoBr^ in 
KOHAq, and by adding HBrAq to M0CI2 in 
KOHAq respectively , cf Molybdenum bromo 
Ifiydtoxxde^ 'infra ^ and Molybdenum chlorohy- 
droxide^ p 430 

Molybdenum, bxomochlorohy dr oxide of 
M03CI4 BrOH aEijO , obtained by adding ivaterto 
an alcoholic solution of MOjC^ Brj , cf 
Molybdenum chlorohydrox de 

Molybdenum, bromofluoride of 
Mo3Br4F2 3H2O Produced by adding HFAq to 
solution of MoBr^ in KOHAq , cf Molybdenum 
bromohyd oxide 

Molybdenum, bromohy dioxide of 
Mo8Br4(OH)a Prepared by dissolving MoBr2 in 
KOHAq, and passing in CO2 or adding acetic 
acid, or by adding NH4CI to a hot solution of 
MoBrj m KOHAq (Blomstrand, J jn 82, 433 , 
cf Atterberg, J 1872 260) The yellow crystal- 
line pp , consistmg of Mo,Br4(OH)2 8H 0, is dried 
at 100° or in vacuo over HjSO, by placing the 
pp. over H2SO4 the dihydrate Mo3Br4(OH)2 2H2O 
IS produced 

Mo3Br4(OH)2 18 a red powder , sol in KOHAq , 
this solution probably contains Mo3Br4)OK) 
Addition of acids to this solution generally ppts 
a compound of the acid radicle with the group 
Mo<,Br4 , thus HClAq ppts MojBr, Clj SHjO, 
HBrAq ppts MogBr, Br, SEEaO, HFAq ppts 
MojBr, F2 dH^O, and HIAq ppts the double com 
pound (MogBr, Mo,Br4(OH)2 SHjO H2b04Aq 
ppts Mo8Br4 SO4 SHgO KjCrjO^Aq ppts black 
Mo3Br4 Cr04 2H2O Addition of NH, molyb- 
date and acetic acid ppts the molybdate 
MOsBr, M0O4 2H2O H8P04Aq, H2C204Aq, and 
HNOsAq also yield pps , that by HNOjAq dis 
solves in excess of the acid Acetic acid and 
CO2 reppt the hydroxide from its solutions in 
alkalis The haloid compounds of the radicle 
Mo^Br, are yellow solids insol in excess of the 
haloid acids , they are decomposed by boihng 
water giving Mo8Br4(OH)2 xHjO The sulphate 
IS yellow, and is sol m excess of H2S04Aq , this 
solution gives no pp with AgNOjAq , addition 
of HClAq ppts MojBr, CI2 3H2O 

The compound MOgBr4(OH)2 8H3O might be 
represented as an oxybromide of Mo, viz as 
Mo,OBr4 9H2O , but the production of 
Mo,Br4(OH)2 by drymg the hydrate, and the re 
actions of this compound with acids, are better 
expressed by representmg the compound a% a 
compound of the radicle Mo3Br4 than as an 


oxybromide a corresponding chlorohydroxide, 
Mo3Cl4(OH)2, exists (v p 430) 

Molybdenum, bromo-iodide of, Mo3Br4l2 
This compound is only known in combination 
with Mo3Br4(OH)2 , the compound has the com 
position (Mo3Br4 IJa Mo»Br4(OH)2 SHjO, and is 
produced by adding HIAq to a solution of 
Mo,Br4(OH)2 m KOHAq , cf Molybdenum 
bromohydroxidej supra 

Molybdenum, chlorides of M0CI3 is formed 
when Mo is heated in Cl free from 0 , by heating 
M0CI3 m H, MoCl, IS produced , and MoCl, pro 
duces MoClj and MoCl, when heated in CO2 
The formula M0CI5 represents the molecular 
composition of the gaseous pentachloride , the 
mol w of none of the other chlorides m the 
gaseous state has been determined 

Molybdenum dichlomde MoCl3(?MOjCl4 Cl,) 
{Molybdous chloride) 

Formation — 1 By heating MoCl, m an m 
different gas (Blomstrand, J pr 77, 95 , Liechti 
a Kempe, A 169, 344) — 2 By heating Mo with 
HgCl —3 By carefully heating Mo m Cl largely 
diluted with CO* 

Preparation — MoCl,, as pure as possible, is 
placed in several porcelain boats, which are 
heated to dull redness in a glass tube, while a 
slow stream of perfectly diy COj, free fiom an, 
is passed through the tube , the contents of the 
first boat are not qmte pure MoClj, but may be 
purified by gently warming with very dilute 
HNOgAq (Liechti a Kempt, A 169, 344) 

Properties and Reactions — An amoi-phous 
dull yellow powder , unchanged in air, but when 
heated forms MOgO, and then M0O3 , \olitilised 
with difficulty , insol water , dissolves m alcohol 
and ether (La K, Zc) Dissolves in HClAq 
and crystallises from this sfdution as MoCl IIjO, 
M0CI2 2H2O. or 2M0CI2 (Blomstrand, J pr 
77, 96 , V infra^ Combinations^ No 1) Very 
slightly sol m HNOjAq , dissolved by H SO^Aq , 
soluble in NHgAq, on boilmg a brown powder 
containing N is ppd Decomposed by hot cone 
alkali solutions with ppn of MoO xHjO Dis 
solved by dilute alkali solutions to form a j ellow 
liquid from which COg or dilute acetic acid 
ppts MogCl, (0H)2 ajHgO , v infra Molybdenum 
chlorohydroxide This reaction suggests th« 
formula MojCl, Clj for the dichlorido {cf Com 
binations, No 2) , the radicle MojCl, combmeg 
with acid radicles to form salts , v Molybdenum 
chlorohydroxide 

Combinations — 1 With water to form the 
hydrates MoCl^ HjO, MoClj 2H2O, and 
2M0CI2 3H„0 (or Mo.Cl, CI2 3H2O, 

M03CI4 CI2 6H2O, and (M03CI4 CU^ 9H2O) The 
first of these hydrates is formed by dissolving 
M0CI2 in rather dilute HClAq and allowing to 
stand , it forms thin yellow plates, insol water 
The second hydrate is formed by warming a so- 
lution of MoClj m HClAq on a water bath, or by 
slowly dilutmg a oonc solution , it forms long 
thin prisms, sol water, alcohol, and ether 
Dilute solutions of this hydrate deposit 
Mo8Cl4(OH)2 a^HjO The third hydrate is formed 
by dissolving MoClg m hot HClAq and allowing to 
cool , it forms lustrous needles, insol water, de- 
composed by hot water, decomposed by heat with 
loss of Hp, Cl, and HCl (Blomstrand, J pr 77, 
95) — 2 With the alkali haloid salts to form 
compounds of the type 2MX Mo3Cl« 2H4P 
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vhore M » NH^ or E, and X G, Br, or I (Blom- 
itrand, Ic) Obtained by adding excess of haloid 
Wild, HX, to solutions of MoOl^ m EOHAq or 
!^H40HAq, and evaporating These compounds 
ire decomposed by water, with solution of EX, 
)r NH4X, and ppn of MOjCliXySHjO From 
iolutions of these compounds AgNO,Aq ppts 
mly half of the halogen present , thus 4Br is 
ppd from MogCl^ Bij 2KBi, and 4C1 from 
MOgCl4 Clj 2KC1 These compounds are not de- 
lomposed by H^S in presence of acids, nor by 
K^FeCygAq 

Molybdenum tbichlobidb, MoOl, {Molybdo- 
rnolybdic chloride) 

Formation — 1 By passing vapour of MoCl, 
}ver heated Mo (Berzelius) — 2 By heatmg 
M0CI5, by means of an ordmary spirit lamp, in a 
stream of H (Blomstrand, J pr 71, 449) — 8 By 
passmg COg charged with M0CI5 through a tube 
beated in one spot , MoCl, remains behind the 
beated place as a thick crystalhne crust (Blom- 
itrand, I c ) 

Preparation — M0CI5 is prepaied in a hard 
glass tube, narrowed at intervals so as to form 
3 or 4 divisions (u Molybdenum pentachloride^ 
Preparation) , the greater part of the M0CI5 is 
in the second division, while a little is m the 
first division Pure dry H is passed through the 
tube for some time, the second division of the 
tube 13 then heated until the MoClj begins to 
sublime into the thud division , the temperature 
of the third division is kept at 260°, at which 
temperature reduction to MoClj proceeds When 
reduction is complete (known by the change of 
colour of black MoCl* into red MoCU, the H is 
replaced by a stream of dry COg, and the small 
quantity of M0CI5 in the first division of the tube 
13 sublimed over the MoCl, which is not yet quite 
pure (Liechti a Kempe, A 169, 344) 

Properties and Reactions — A dark brownish 
red solid, resembling amorphous P Unchanged 
in air Heated in a tube drawn to a fine open- 
ing, MoClg forms as a red crystalhne sublimate , 
heated in air, gives a white woolly sublimate, then 
browni^^h red, and finally dark blue, vapours, 
while impure MoCU remains (L a K , Z c ) De- 
composes at red heat mto M0CI3 and M0CI4 
Insol water and HClAq , sol in hot HNOjAq, 
also m cone H SO4 forming a deep blue liquid 
(L a K , Z c ) " Decomposed by boiling water , 
also by EOHAq or NaOHAq, with ppn of 
Mo^OjSHjO, warm NHgAq produces a brown 
powder which contains N A compound of KCl 
with MoCl, was obtained by Berzelius by the 
action of E-amalgam on MoO, dissolved in 
HClAq 

Moltbdknum tetrachloride, M0CI4 (Molyb- 
die chloride) 

Preparation — MoCl, is placed m a porcelain 
boat and heated to dull redness, in a long tube 
of hard glass, in a very slow stream of pure, air- 
free, CO, , MoCl, remams in the boat, and Mod, 
sublimes, and is carried forward some distance 
by the CO, (Liechti a Eempe, A 169, 344) 

Property — A brown semi crystallme solid , 
the vapour is intensely yellow Dehquescent, 
dissolves in water with hissing sound, the solu- 
tion shows the reactions of salts of MoO,. Some- 
what sol m alcohol and ether, dissolved by 
H2S04Aq with eyolution of HCl , sol m cone 
HNOgAq 


Reactions —1 Eept in contact with avr, oxy 
chlorides are produced — 2 Heated in air, 
MoOgCl, and MoO, 2HC1 are formed — 3 Heated 
m carbon dioxide, forms MoCl, and MoCl, , at a 
higher temperature the MoCl, is decomposed to 
M0CI4 and MoCl,. 

Combinations* — 1 With phosphorus penta^ 
chloi ide to form M0CI4 2PC1, , a bluish amor- 
phous solid, obtained by the reaction of PCI, 
with MoCl, or MoOgCl, When this compound is 
heated, M0CI4 PCI, is produced , a metal like lus- 
trous solid, soluble in water to form a black liquid 
(Cronander, Bl [2] 19, 600) — 2 With ammo- 
nium chlonde to form 3M0CI4 2NH4CI 601^0 , 
obtained by saturating NH4ClAq with MoCl,, 
filtenng from NH4CI which separates, and allow- 
ing to crystalhse forms green, deliquescent 
octahedra (Blomstrand, J pr 71, 449) 

Molybdenum pemachloride, MoCl, Mol 
w 272 76 VD at 360° -137 This chlonde 
was supposed by Berzehus, also by Blomstrand, 
to be tetrachloride , its composition was deter- 
mined by Debray {C R 66, 732) 

Formation — 1 By gently heatmg Mo or 
MoS, in Cl — 2 By stiongly heating m Cl a 
mixture of MoO, and C 

Prepaiation — A tube of hard glass is nar- 
rowed at intervals so that 4 or 6 divisions are 
formed , a porcelain boat containing Mo is placed 
in the tube, and the Mo is heated m a stream of 
dry HCl so long as any white woolly subhmate of 
MoO, 2HC1 IS formed, this sublimate is dnv en 
out of the tube by warming m the stream of 
HCl After cooling, dry air free Cl is pa'^sed 
through the tube for at least an hour, to ensure 
the removal of every tiace of air, and the Mo is 
then gently heated m the stream of Cl MoCl, 
18 formed and deposited immediately in front of 
the porcelain boat , by careful heating while the 
stream of Cl passes, the MoCl, can be sublimed 
mto the different divisions of the tube, each of 
which 13 then sealed ofi (Liechti a Kempe, A 
169, 344) 

Propel tiis — A black, civbtalline, lustrous 
mass , a shade of gieenibh colour mdicates 
presence of oxychloride (L a K , Z c ) Melts at 
194°, and boils at 268° (Debray, G R 66, 732) 
The vapour is dark red V D at 350° « 137 
(Debray, lx , Rieth, B 3, 668) May be sublimed 
unchanged in 01 or CO, Decomposed by heatmg 
m air with production of MoO,Cl,. Fumes m 
air, and deliquesces to a brown liquid Dissolves 
in water with decomposition, solution m a little 
water is brown, but becomes colourless on 
dilution Sol in alcohol and ether, forming 
green liquids Sol m H,S04Aq and HNO,Aq 

Reactions — 1 Heated in air forms MoO, Cl,, 
same change results by exposure to air — 2 Re- 
acts toward some organic compounds as a carrier 
of chlorine, e g OCl4and S,C1, are produced by pass- 
ing Cl into CS, mixed with MoCl, (Aronheim, B 
9,1788) — 3 HeatedwithamwowiaorawmoniMw 
chlonde produces compounds of Mo with N and 
H (v Molybdenum, nitride of, p 430) 

Combinations — ^With phosphoryl chloride, 
to form M0CI5 POCl, , large dark green crystals, 
melting at 125°-127°, and boiling at 170° with 
separation into its constituents (Piutti, B 12, 
1326) This compound is formed by heatmg 
POl, with MoO,, m the ratio BPCl^ MoO„ to 170° 
in a sealed tube, pourmg off the brown liquid 
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from the crystals, washing the latter with OS, 
and drying them m a stream of COj 

Molybdenum, ohlorobromides of, 
Mo^Br^ClySHaO and MojCl^Brj SH^O Produced 
by adding HOlAq to a solution of MoBr, in 
KOHAq, and hy adding HBrAq to a solution of 
MoClj in KOHAq respective!}^ (cf Molybdenum 
bromohydroxidey p 428 , and Molybdenum chloro^ 
hydroxide^ infra) 

Molybdenum, chlorobromohydroxide of 
MoaCl4 BrOH 2Hp , obtained by adding water 
to an alcoholic solution of MO3CI4 Brj 2 HjO (v 
next article) 

Molybdenum, chlorohydrozide of 
MojCl4(OH)2 2K2O Prepared by dissolving 
MoCl, in KOHAq, and neutralising by acetic 
acid , the octohydrate MoaCl^fOH)^ &2O is ob- 
tained by adding CO^, or NH4CI, in place of 
acetic acid The dihydrate a light yellow 
amorphous powder, msol water and alcohol, 
when freshly ppd and washed with cold water 
it dissolves readily m acids, but on boiling the 
solution m HNOaAq or H2S04Aq the hydrate is 
reppd , and is now quite insoluble in acids The 
octohydrate forms yellow lustrous crystals 
(Blomstrand, J pr 77 , 95 ) 

By adding HBrAq or HIAq to M0CI2, or 
Mo8Cl4(OH)2 JcHjO, warming, and allowing to 
cool, the compounds M03CI4 Br, SHjO and 
MOjCl4 12 dHjO are obtained, and by evaporating 
the mother liquor from the second of these, on 
the water bath, the compound M08OI4 12.6H2O is 
produced These haloid compounds of the radicle 
M08CI4 are yellowish red crystals, soluble in 
alcohol, crystallisable from dilute HBrAq and 
HIAq respectively Addition of water to the 
alcoholic solution of M03CI4 Br2 ppts 

M03OI4 BrOH 2H4O (Blomstrand, I c ) 

The compounds Mo3Cl4(OH)2 2H 0 and 
MojCl4(OH)2 8H2O might be represented as 
oxybromides of Mo, viz as M08OCI43H2O and 
M0SOCI4 9H2O , but the reactions of these com 
pounds with HBrAq and HIAq, and the com 
position and properties of the salts 
2 KX MojCl, X2 JcHgO {v Molybdenum dichlor- 
ide), are better expressed by representing them as 
hydrated hydroxides of the radicle M08CI4 than 
as hydrated oxybromides a corresponding 
bromohydroxide, Mo,Br4(OH)2, exists {v p 428 ) 

Molybdenum, chloro-iodides of 
MojCl, I 2 xH^O , a «=» 3 and 6 Obtained by add 
ing HIAq to MoCl, or to Mo 8 Cl 4 (OH )2 ccHjO {cf 
preceding article) 

Molybdenum, fluorides of No fluoride of Mo 
has been isolated Solutions of Mo^OaOjHjO, 
Mo02.a;H20, and MoOg a;H20, in HFAq may con- 
tain the corresponding fluorides (Berzelius) The 
first of these solutions is purple, on evaporation a 
purple coloured varnish is obtained , addition of 
KF, NH4F, or NaF, to this solution, and evapora 
tion, ppts rose coloured powders which may be 
double compounds of alkali fluoride and MoF, 
Solution of Mo02.jcH 20 in HFAq is rose red, but 
goes colourless on addition of much HFAq , on 
evaporation it yields a crystalline solid which 
dissolves in water, KF ppts a reddish-brown 
solid Solution of MoO, in BDPAq is colourless, 
on evaporation it yields a yellow syrup , addi- 
tion of KF produces 

2KFMoO;P5,H20(-K2Mo02P4H20), {cf. Fhw- 
molybdates under MolybdateSt p 425) 


Molybdenum, fluobromide of 
Mo3Br4F2 3E[2U » prepared by adding HFAq to 
solution of Mo^r4{OH)2 or MoBrj m KOHAq 
cf Mo^ybdenum^ bromohydroxide of^ p 428 
Molybdenum, haloid compounds of The 
haloid compounds of fMo which have been iso 
lated are MoBrj, MoBrj, MoBr4, M0CI2, M0CI3, 
M0CI4, and MoClj , the three bromides are formed 
by the direct union of Mo and Br , M0CI5 is pro- 
duced by heating Mo in Cl, M0CI3 is obtained by 
partial reduction (by H) of M0OI5, and MoClj and 
M0CI4 are the products of the decomposition by 
heat of M0CI3 The only one of these compounds 
whose molecular weight is known in the gaseous 
state IS M0CI5 The reactions of the dibromide 
and dichloride leave little doubt that the mole- 
cular formulas of these compounds are not 
less than MogXg, these compounds react as 
M0JX4X2, the radicles M08X4 combine with 
acid radicles to form salts such as Mo3Br4 SO4 
and M08Cl4Br2 These radicles M08X4 also 
combine with alkali haloid compounds to form 
2 MY MO3X4 Yj icHjO where M = alkali metal and 
y=s halogen 

No fluonde or iodide of Mo has been iso 
lated with certamty 

Molybdenum, hydroxides or hydrated oxides 

of, V Molybdenum^ oxides ofy p 431 , also 
Molybdtc acids, p 423 

Molybdenum, hydroxychlondes of, 
Mo(OH)2Cla V Chloromolybdic acid, p 423 , 
Mo8Cl4(OH)2 V Molybdenum, chlorohydroxide 
of. supra 

Molybdenum, hydroxybromide of, 

Mo3Br4(OH)2, V Molybdenum, bromohydroxide 
o/,p 428 

Molybdenum, iodides of None has been 
isolated with certainty A solution of 
MoO^-ajHaO in HIAq gives a crystalline solid on 
evaporation , this solid is sol water, on heating 
it gives M0O2 HI (Berzelius) 

Molybdenum, lodobromide of MojBrJ^ 
Known only in combination with Mo3Br4(OH)„ 
as (Mo,Br4l J2 Mo,Br^(OH)2 8H O , which is pro 
duced by adding HIAq to a solution of 
Mo3Br4(OH)2 in KOHAq , cf Molybdenum, 
bromohydroxide of, p 428 

Molybdenum, lodochloride of 
M08CI4I2 xHaO, ® = 3 and 6 Obtained by adding 
HIAq to M0CI2 or Mo,Cl4(OH)2 icHjO , cf 
Molybdenum, chlorohydroxide of, supia 

Molybdenum, nitnde of Mo3N2,or (?) Mo^N, 
A greyish black powder, obtained by passing dry 
NH8 over M0CI5 heated to full redness (Uhrlaub, 
P 101 , 606 ) Heated to whiteness in NHg, Mo 
IS produced 

Compounds op Molybdenum with Nitrogen 
AND Hydrogen These compounds are produced 
by heating M0CI5 or MoO, in NH3, also by heat- 
ing NH4CI with M0CI5 M0CI3 melts when heated 
in dry NH,, NH4OI volatilises, and on continued 
warming a blackish mass remains, which when 
powdered, quickly washed with water, and dried 
over H2SO4, has the composition Mo3N,8H4 (Uhr- 
laub, P 101 , 606 ) Wahler {A 108 , 258 ) regarded 
this compound as dMoNj Mo(NH2)2 By heating 
to incipient redness, a body of the composition 
M0BN13H4 IB produced (Uhrlaub, lx) Both 
these compounds arc black powders , heated in 
air they burn to MoO, and give off NH, , with 
molten KOH they evolve NHx, and with NaClOAq 
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they evolve N (Uhrlaub, Ic) By heating to a 
temperature slightly above that at which NH4CI 
IS sublimed, Tuttle obtained MojN^H^ (A 101, 
286) These compounds are all reduced to Mo 
by very strongly heating m NH, According to 
Tuttle (Z c ), purple coloured to black crystals are 
obtained by heating MoOg to redness in NHj, 
and these crystals consist of MoOj, Mo nitride, 
and Mo amide 

Molybdenum, oxides and hydrated oxides of 

The three oxides MoO , Mo^j, and MoO, have 
been isolated , there also exist one or more oxides 
with more 0 than Mo 0, and less than MoO, , 
a hydrate of the monoxide (MoO) was obtained 
by Blomstrand, but little is known concerning it 
The oxides MojOj and MoO^ are basic , they 
dissolve in acids to form salts, but little is known 
with certainty regaiding these salts M0O3 
acidic, it IS the anhydride of molybdio acid 
H MoO^, and several other acidic hydrates of 
M0O3 known , v Molybdenum, acxds of, p 
423 MoOj also combines with some acids, eg 
HCl, and acidic ladicles, e g bOj The mol w 
of none of the oxides is known with certainty, 
as none has been gasihed 

Hvdrufd molvbdols oxidf, MoO rH O By 
treating MoBr2 with cone KOHAq, Blomstiand 
obtained a black hjdiate of MoO (/ pr 77, 01) 
This compound has been examined onlj slightly 

Molybdenum sEsgi iomdf, MoO, {Molyhde- 
molybdic oxide) This oxide was regarded by 
Beirelms as the pi of oxide , its composition was 
determined correctly by Blomstrand {J pr 71, 
454, cf Svanberg a btriive, J pr 41,257) 

Formation — 1 B} heating M0O3 to redness 
for some time m a stieani of H (S a S , / c ) — 
2 By long continued digestion of M0O3 with Zn 
and HCl\q, the product oxidises leadily in air 
(Birzeliub) — 3 By decomposing M0CI3 by 
KOHAq, washing the pp of MoOgSHOwith 
cold water, pressing between paper, drjing over 
H SO, and heating in tacuo (Blomstrand, J pr 
71, 455) 

Piepaiation — Mo 0, ^HjO is obtained by 
one of the following methods it is dried over 
HoSO^, and htated to a moderate tempeiatuie, 
in lacuo, or out of contact with air (if heated 
in air it is oxidised to MoO ) To obtain 
Mo^O, 3H O, HCl\q IS added to a cone solution 
of amoljbdate till the pp which forms is re- 
dissolved, this solution is digested with Zn imtil 
the colour changes fiom blue to red brown and 
finally to black (Blomstiand, J pr 71, 455, 
Bammelsberg, P 127,284, Weincke, Pr 14,1, 
Fisani, Fr 4, 420 , Macagno, B 8, 258 , cf O 
von der Pioidten, B 16, 1925) Addition of 
NHjAq to this bl ick solution ppts Mn^Oj 3HoO , 
care should be taken to ppt as little ZnO H.O as 
possible along with the M00O3 dH^O (the ZnO H^O 
begins to come down when most of the 
MooOg 3H3O 18 ppd ) The pp is washed with 
water containing a little HCl, to remove ZnO H^O, 
then with pure cold water (Blomstrand, Z c ), and 
18 then pressed between paper Mo^OjSHjOis 
also obtained by reducing the HCl solution of 
a molybdate by K amalgam con taming very little 
IC, and then ppg by NHjAq (Berzelius) , also by 
adding NH,Aq to the solution obtained by boil* 
mg HClAq and Cu with PbMo04 (von Kobell, 
J pr. 41 , 158, cf Hirzel, J 1860 809), or with 
MoOfAq (Bammelsberg, P 127, 281) 


Properties and Reactions — A black solid. 
As obtained by reducing MoO, with Zn and 
HClAq (v Formation No 2), MO3O, is brass- 
yellow and shows the same crystalhne form as 
the MoO, from which it is prepared , this variety 
of M03O, oxidises in air more rapidly than the 
black variety obtained by heating the hydrate 
Heated in air, burns to MoO,. Insol acids 
Hydratk op molybdenum sesquioxide, 
MojO, 3H2O A black solid obtained as described 
under Molybdenum sesgtuoxidet Preparation 
The moist hydrate oxidises by exposure to air 
Dissolves slowly in acids to form purple solu- 
tions, which are opaque but become transparent 
and greyish brown when much diluted By 
evaporation, dark grey or black, non crystal 
lisable, salts are obtained , these salts have not 
been examined at all satisfactorily , a phosphate, 
nitrate, borate, and several sulphates were ob- 
tained by Berzelius (P 6, 331, 369) 

Molybdenum dioxide, MoO, {Molybdic 
oxide) By strongly heating NH4 molybdate, m 
a closed crucible, Bucholz obtained a dark metal- 
like mass which he regarded as Mo dioxide 
{Seller J 9, 485), but Uhrlaub (P 101, 605) 
and Tuttle {A 101, 285) showed tnat this sub- 
stance contains N and H 

Formation —1 By reducing MoO, or Hg.MoO, 
(H Rose, P 75, 319) by heating in H (Svanberg 
a btruve, J pr 44, 257 , Bammelsberg, P 127, 
281) — 2 By melting Na^MOjOjo with ^ its weight 
of Zn, added in small pieces, and repeatedly 
washing the cold mass hist with warm cono 
KOHAq and then with warm HClAq , the pro- 
duct usually contains a little M0O3 (Ullik, A 
144, 227) —3 By strongly heating Na M03O,, in 
H and removing Na M0O4 produced by very di- 
lute KOHAq (S a S, Zc) (?Na,Mo30,„ + 2Hs 
« Na M0O4 ^ 2H 0 + 2MoO,) 

Pieparation ~k mixture of 1 pait M0O3, 1 
pait K CO„ and \ part H3BO3, is very stiongly 
heated in a Pt crucible , the erv stals of MoO 
found in the mass on cooling are washed with 
HjO, then with dilute NHaAq, and then with di- 
lute HClAq (Mauro a Panebianco, G 11, 501, 
cf Muthmann, A 238, 108) 

Properties and Reactions — A daik brown 
powder, appearing somewhat purple in direct 
sunlight Obtained by fusing MoO, with K2CO, 
and HjBO, (u Preparation), MoO, forms cop- 
pei red to grevish, metal like, very lustrous 
prisms , S G b 44 at 10° (M a P , Z c ) Unacted 
on by alkali solution, HClAq or HFAq , oxidised 
to MoO, by HNOjAq, or by heating in air , heated 
in Cl forms MoOjCly Slightly soluble m cono. 
H2SO4, and cream of tartar solution 
Hydrate of molybdenum dioxide, 

MoO, £cHjO Obtained by adding NH^Aq to so- 
lution of MoClj, washing the pp with NH4ClAq, 
then with alcohol, pressing between paper, and 
drying in vacuo over H,S04 The solution of 
M0CI5 may be prepared by digestmg a cono so 
lution of MoO, in HClAq with powdered Mo or 
with Cn (m absence of air) till all is dissolved 
(Bammelsberg, P 127, 281 , cf Hirzel, J 1850 
309) 

MoO,.a;H,0 is reddish-brown to nearly black , 
it closely resembles Fe,0, SHaO Slightly solu 
ble in water, forming a red^sh yellow liquid, 
which reddens litmus, and from which salts (e g* 
NH4CI) reppt the hydrate This solution geU- 
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latinises after long standing, and dries to a 
brown black, msolnble, hydrate (Berzelius, Le/ir- 
buch) Moist MoOs^icHsO oxidises supei^cially 
m air, forming the blue oxide Heated vactto 
MoOf IS produced MoOg xH^O is insoluble in 
caustic alkah solution, but dissolves in alkaline 
carbonates and bicarbonates , these solutions 
reppt the hydrate on boiling, by standing in air 
molybdates are formed (Berzelius) 

M0O2 ^^0 dissolves m acids to form salts 
These salts are generally purple red to black , 
only a few are ciystallisable , their solukons 
oxidise m air , alkalis ppt MoOg XH 2 O from these 
solutions The same salts may be prepared by 
digesting MoOa and Mo with acids till the 
colour is reddish-brown Berzehus (P 4, 153 , 6, 
831, 369 , 7, 261) prepared some of the salts of 
M0O2, examined satis 

factonly By mixing M0O2 ^ HClAq with NH^ 
molybdate, Eammelsberg obtained a orystalline 
salt (NHJjO 2Mo02.4MoOa (P 127, 281) 

Molybdenum tbioxidb, MoO, {Molybdic 
anhydride) This oxide was obtained by Scheele 
in 1778 soon after he had distinguished native 
Mo sulphide fiom galena 

Occurrence — ^As molybdenum ochre in small 
quantities in a few localities 

Formation — 1 By heating Mo, or any of the 
lower oxides, for some time m air — 2 By pio 
longed heating of the lower oxides in steam 
(Regnault, ^ 62, 356) — 3 By roastmg MoSg 

m air, or oxidising it by HNOjAq (v Molybde- 
num^ Preparation^ p 421) — 4 Prom NH^ mo- 
lybdate, by evaporating with excess of HNO, 
and washing the residue with water (Brunner, 
D P J 150,372), also by heating m thin lajers 
-tspread out in a flat porcelam dish (Ullik, A 144, 
^05) 

Preparation — Impure MoO, is dissolved in 
NH,Aq, H,P04 is removed by ppn with MgCl^Aq, 
the filtrate is evaporated, the crystals of NH4 
molybdate which separate are heated with excess 
of HNO,Aq, and the residual MoO, is washed 
with water (For details as to preparation of 
MoOa fromdido ores v Molybdenum, Preparation, 
p 421) 

Properties — A white, light, porous, solid, 
when thrown into water it separates into small, 
thin, lustrous, scales S G 4 39 at 21^ (Schafa 
rik, J pr 90, 12) Strongly heated in an open 
vessel, sublimes m colourless, transparent, 
rhombic needles (Nordenskjold, P 112, 160) 
Melts at red heat Soluble in 500 parts cold 
water (Bucholz, Scher J 9, 485), in 960 parts 
hot water (Hatchett, T 1795 323) The solu- 
tion reddens htmus, tastes metallic (Wittstem, 
J 1860 169 , Muller, J pr 80, 119) Soluble in 
acids , but scarcely soluble after bemg strongly 
heated Dissolves m alkah, alkaline carbonate, 
and cream of tartar solutions 

Eeactions -—1 By heatmg in hydrogen MoO, 
is reduced to MoO^, Mo^O,, or Mo, according to 
the temperature employed — 2 Deduced to Mo 
by treating with potassium or sodium — 8 Re- 
duced to M02O, by digestmg with hydrochloric 
acid and sine or copper, &o , also by potassium- 
amalgam —4 Reduced to the blue oxide {v p 433) 
by a little hydrogen sulphide (excess of H^S pro- 
duces black Mo sulphide), also by solution of 
sulphur dioxide, hydrogen iodide solution, boil- 
ing hydrochlomo acid, mine oxide, or stannous 


chloride — 5 Heated with ammonia, compounds 
of Mo with N, and with N and H, are produced (v 
Molybdenum, nitride of, p 430) — 6 Heated 
with sulphur, MoS^ is produced — 7 Oxy 
chlorides, along with molybdates, oxybromides, 
or oxyfluorides are formed by heating M0O3 with 
metallic chlorides, bromides, ox fluorides (Schulze, 
J pr [2] 21, 440) —8 Various reduction pro 
ducts result by heatmg with potassium iodide 
(Schulze, I c ) — 9 Hydrogen chloride produces 
M0O3 2H01 ( «i MoO (OH) CI2 , V Ohloromolybdic 
acid, p 423) — 10 Hydrofluoric acid probably 
produces MoOjF, (v Molybdenum, oxyfluonde 
of, p 423) — 11 Dissolves m fairly cone sul 
phuric acid, on evaporation, crystals of MoO, SO3 
separate (v infia. Combinations, No 3) Hot 
dilute H2S04Aq, saturated with MoOa,gelatimses 
on coohng— 12 Reacts with alkalis to form 
molybdates, R^MoO^, &c (v p 423) — 13 Oxy 
chloride, MoO^Cl^, is formed by heating in 
chlorine (H Rose, P 75, 319) — 14 Oxychlorides 
are produced by heating with phosphorus tri 
or penta chloride (Michaehs, J 1871 249 , 

Schiff,^ 102,116) 

Combinations — 1 With to form various 

acidic hydrates {v Molybdic acids, p 423 , 
also infra. Hydrates of molybdenum trwxide) — 

2 With hydrogen chloride to form M0O3 2HC1 
This compound is produced as a white, loose, 
sublimate, by heating MoOj m HCl to 160°-200‘^ , 
it 18 easily soluble m water, and can be sublimed 
unchanged in HOI (Debray, C B 46, 11011 This 
compound may be regarded as an acid ana called 
chloromolybdic acid , MoO(OH)2Cl2 (v p 423) — 

3 With sulphur trwxide to form M0O3 SO,, and 
with SO3 and H^O to form M0O3 3SO3 2H2O 
MoO, SO3 was obtained by Schultz Sellac {B 4, 
14) by evaporating a solution of MoO, in fairly 
cone HoSO, , it forms lustrous, transparent, de 
liquescent crystals, which lose SO, when heated 
MoO, 3SO, 2H2O was obtained by Anderson 
{J B 22, 161) by adding excess of H SO^Aq to 
BaMoO,, filtenng, and evaporating — 4 Com 
bines with the oxides of phosphorus, arsenic, anti- 
mony, vanadium, and silicon, in presence of basic 
oxides, to form salts of complex acids , v Anti 
mono , &c , molybdates, pp 425 etseq —5 With 
ammomum fluoride to form MoO^ 2NH4F (? NH^ 
salt of MoO(OH) JPj) , obtained in lustrous, light 
yellow, octahedral crystals, by adding NHjAq to 
an aqueous solution of MoO^F^ 3NH4F (this salt 
18 obtained by evaporatmg a solution of NH* 
molybdate m excess of NH^FAq acidified by 
HFAq) (Mauro, Mem R Acad dci Lincei, [4] 4, 
481) 

Hydrates of molybdenum tbioxide Six 
compounds jcMoOsj/HjO have been isolated 
Four of these have been described under Molyb- 
dic acids (p 423), the remaining two are de 
scribed here 

Monomolybdic dihydrate, MoO, 2E[2^ 
A yellow, crystalline, solid Slowly separates 
from a solution of 16 grs ordinary NH^ molyb- 
date m 1000 c c water mixed with 1000 c c 
HN03Aq S G 1 16 , may be washed with cold 
water , sol m water and acids , solution reddens 
htmus and turns turmeric brown , cono 
HNO,Aq separates MoO, (MiUingk, Om •K 2 [2]^ 
170) 

Octomolybdio monohydrate, 
8M0O3H3O Obtained by ppg solution of or 
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dmarj NH4 molybdate by BaOl^q, decomposing 
the Ba salt by exactly the equivalent quantity of 
dilute boiling H2S04Aq, filtering, evaporating 
over HgS04, and drying at 160°-170® (ITllik, A 
144, 329 , 163, 373) Soluble in water 

Oxides of molybdenum other than the di-, 
BESQUi AND TRi- OXIDE Several oxides appear 
to exist intermediate between MoO^ and MoO, , 
their compositions are not yet settled Some of 
them form hydrates of which some are soluble 
and some insoluble in water The substance 
known as ‘ blue oxide of molybdenum,’ formed 
by the action of reducing agents on acid solu* 
tions of MoO„ is probably MojOg 

References — Mo50,4, by heating lower oxides 
m air (Berzelius, P 6, 331, 369) Mo^Oj , by 
heating (NH^)P 2M0O2 4MoOj (Rammels- 
berg, P 127, 281) MogOg, by heating NH4 
molybdate with MoO, (Berlin, J pr 49, 447 , 
Uhrlaub, P 101, 606) , also by electrolysis of 
molten MoO, (WShler a Baff, A 110, 275) 
M04O,, , by heating MoO, with KI (Schulze, J 
pr [2] 21, 440) Mo^O, SH^O , by adding NH4 
molybdate or MoO„ to MoO<, in HClAq (Ber- 
zelius, Rammelsberg, I c ) Regarding properties 
of the blue products obtained by reducing acid 
solutions of MoO„i; Schiff, A 120,47 , Maschke, 
Fr 12, 384 , Berzelius, Gm K 2 [2], 164 , O von 
der Pfordten, B 16, 1925 Fairley (C J 31, 
142) obtained indications of an oxide of Mo 
with more O than MoO,, by adding 11,0 Aq to 
MoO, dissolved in excess of alkali solution 

Molybdenum, ozybromide of MoOBr2 
Obtained by passing Br vapour over heated 
M0O2 , by melting MoO, with H3BO,, powdering, 
and then heating with KBr , by the reaction of 
MoO, on many metallic bromides (bchulze, 
J pr [2] 21, 442) Yellow crystals, may be 
sublimed, deliquescent and soluble in water 
The compound Mo,Br^(OH)^ 8H O may be le 
presented as an oxybromide MogOBr^ OH^jO, but 
IS better regarded as hydrated hromohydroxide 
(<2 u , p 428) 

Molybdenum, oxychlorides of Many oxy- 
chlorides of Mo exist They are produced by 
the reaction of Mo oxides with Cl, Mo chlorides 
with O, and PCI, and metallic chlorides with 
MoO,. 

I Green oxychloride MojOgCl,,, more pro- 
bably M0OCI4 (Blomstiand, J pr 71, 469 , Putt 
bach, A 201, 123) By heating a mixture of 
Mo and MoO, m air free Cl , and in many other 
ways Melts and sublimes below 100^ Soluble 
m water Reduced by H at high temperatures , 
Puttbach {I c ) describes MojOgCl, as a product 
of this reduction 

n Yellow white oxychloride MoOjCl, 
By passing Cl over heated MoO,, or MoO, (H 
Rose, P 75, 319) , by heating Mo chlorides m 
presence of O (Blomstrand, Z c ) , and in many 
other ways {v Schulze, J pr [2] 21, 441, 
Michaehs, J 1871 249, Schiff, A 102 216, 
Pfittbach, Ic) Melts at a high temperature 
when heated under pressure , at ordinary pres- 
sure sublimes without melting , soluble m water 
and alcohol 

III Violet oxychloride MOsOaOl,, ^rhaps 
MoOCla (Blomstrand, lo) Produced along 
with the green oxychloride, than which it is 
much less easily volatilised Dark violet-red 
erystals , deliquescent 

voL, m 


IV Brown oxychloride, MojOaCl, (Blom 
strand, I c) Produced, along with MoOsOlf, by 
heating MojO, m dry Cl , purified by sublima- 
tion m H Forms large dark brown crystals , 
melts easily , deliquescent and soluble in water 
Puttbach (I c ) describes a brown oxychloride, 
Mo20,Cl4, obtained in the preparation of M0OOI4, 
also a red oxychloride, MoaOgClg, obtamed by 
heating the violet compound in COj 

The compound MogCl4(OH)2 2H2O may be re 
presented as an oxychloride, M03OCI4 SHgO, but 
its Inactions are more those of chlorohydroxide 
{q v) MoO, 2HC1, which might be represented 
as Mo02Cl2.£i20, is desenbed as chloromolybdic 
acid (q V ) 

Molybdenum, oxyfluoride of MoOjFg Pro- 
duced by heating MoO, with metallic fluorides, as 
a blue- white amorphous sublimate (Schulze ,/ pr 
[2] 21, 442) A number of compounds are known 
which may be regarded as double compounds of 
MoOjF^ with alkali fluorides , others may be re- 
garded as double compounds of MoOP, with 
alkali fluorides, these are described as fluo 
molybdates (p 425) 

Molybdenum, phosphide of MojP^ A grey 
crystalline powder , S G 6 17 , oxidised by heat 
mg in air, with cone HNOsAq forms HjPO, 
and MoO, , heated m Cl forms MoCl^ and PCI, , 
reduces Cu solutions with ppn of Cu Product 
by heating a mixture of 1 pt MoO, with 2 pts 
glacial phosphoric acid to a high temperature 
' for some time, and washing with HClAq and 
then with NaOHAq (Wohler a Rautenberg, A 
109 374) 

Molybdenum, salts of Little is known with 
certainty of the salts obtained by replacing H of 
oxy acids by Mo M0O2 and MojO, dissolve in 
acids to form salts, but accurate analyses and 
description of those salts are lacking {v Molyb 
denum dioxide and sesquioxide, p 431) MoO, 
combines with SO, to form MoO SO, and 
w ith HCl to form MoO, 2HC1, but those com 
pounds are probably rather acids than salts (u 
Molybdenum trioxide, p 432) The radicles 
MojBr, and Mo,Cl4 combme with certain acidic 
radicles to form salts (v Molybdenum bromo 
hydroxide, and chlorohydroxide, pp 428, 430) 

Molybdenum, selenide of MoSe, Obtained, 
but not free from a greyish blue substance which 
18 produced ^ong with it, by saturating acid 
NH4 molybdate with H Se gas (Uelsmann, A 
U6, 126) 

Molybdenum, sulphides of Three are known , 
M0S2, MoS„ and MoS, As none has been 
gasified the molecular weight of none is known 
with certainty MoS, and MoS,, and probably 
also M0S2, are all acidic towards the alkali 
sulphides 

Molybdenum disulphide, MoS^ Occurs 
native, as molybdenite , S G 4 138 to 4 569 
Prepared by heating to redness a mixture of 
1 pt MoO, and 2 pts S, m a crucible, till excess 
of S is burnt off, and washing the residue with 
warm water as long as the washmgs are coloured 
(Svanberg a Struve, / pr 44, 264) Acoordmg 
to Carnot (Bl [2.] 32, 164) compounds of Mo 
generally yield MoS, when heated in a stream of 
dry H,S A black, lustrous powder, msol 
water , sol oonc HjSO,, with evolution of SO,, 
and production of a blue liquid Forms MoO, 
when roasted in air, or heated with oonc. 

FF 
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HNOyAq , readily attacked by Cl, more slowly 
by £r , not acted on by aqueous alkali but after 
fusion with alkali dissolves m water (? with 
formation of a thio* salt) Slowly reacts with 
steam at high temperatures (Regnault, A. Ch, 
62, 385) Beduced to Mo by strongly heating 
in H (0 von der Pfordten, B 17, 731) 

Molybdenum tbisulphidb, MoS, {Thio- 
molyhdui cmhydnde ) Obtained by passmg H^S 
into solution of a molybdate until decomposition 
IB complete, till all molybdate is changed to 
a thiomolybdate, adding dilute HClAq in slight 
excess, warming gently (Atterberg, J 1873 268), 
washing, and drying at a moderate temperature 
A black powder , red-brown when moist Goes 
to MoSj when heated E sol alkah sulphide 
solutions , slowly dissolved by alkah or alkah 
hydrosulphide solution , the solutions thus ob- 
tained contain thiomolybdates^ M^^MoS^ (v 
ThIOMOLTBDIC acids and THEIB BALTS, tfifra) 
MoSa IS reduced to Mo by heating in H (0 von 
der Pfordten, B 17, 781) 

Molybdenum tbtbasulphidb, MoS* Pre- 
pared by fusing a mixture of 2 pts MoOg and 
1 pt K 2 CO 3 , powdering, boiling with water, 
filtering, diluting, saturating with H^S, washing 
the pp with cold and then with hot water, then 
treating with HOlAq, and heating the choco- 
late brown powder thus obtained to 140® in a 
stream of H^S (Eruss, B 16, 2044) Also ob- 
tained by heating MoS, to 100® in HjS (K , I c ) 
Also by boiling MoS, with KjMoS^Aq, washing 
the pp of MoSj and K^MoS^ with cold water, 
dissolving in boiling water, and adding acid to 
this solution (Berzelius) MoS, is a cinnamon- 
brown powder , partially oxidised in moist air 
With basic sulphides forms perthwmolyhdates 
Mz^oSg (v ThIOMOLYBDIO acids and THEIB SALTS, 
infra) 

Molybdenum, snipho-acids of, v Molybde- 
nwm, thio acids of, and their salts 

Molybdenum, thio- acids of, and their salts 
A number of molybdates are known in which 
O is partly or wholly replaced by S These 
salts may be divided into two classes , those 
containmg both 0 and S, these may be called 
oxy-thiomolybdates , and those containmg only 
S, these may be called thwmolybdates The 
latter salts are classed as thiomolybdates, de 
nved from MoS, , and perthiomolybdates, de- 
rived from MoS, The only thio acid of Mo 
which has been isolated with certainty is 
HjMoS, 

Pbethiomolybdio acid, H 2 M 0 S 5 A red pp 
obtained by adding a weak acid to K^MoS, 
(which separates during the preparation of 
M 0 S 4 ), washing with cold water, and drying 
over l^SO, (l^ss, A 226, 1) Insol water, 
alcohol, and ether Sol warm NaOHAq, not 
acted on by NHjAq , evolves HjS slowly when 
boiled with cone HClAq 

Oxy-monotbiomolybdates, M*j,MoO,S The 
Na salt IS prepared by melting pure MoO, with 
dry KatOO, till CO, is all expelled, powdering 
the Na^MoaOio thus obtamed, dissolving in 
freshly-prepared NaHSAq, wi^drawing the red- 
dish heavy oil which separates, washing the 
crystals which are formed by allowing this oil to 
stand, with alcohol, ether, CS,, and then again 
with alcohol and ether, and dx^ng over H ,804 


(Sriiss, A 225, 1). A hygroscopic salt, sol. 
water 

Oxy-ditbiomolybdates, M^gMoOaSa The 
NH 4 salt is prepared, as golden-yellow needles, 
bypassing H^S into NH, molybdate dissolved 
in NHsAq, at 0 6 ® (Eniss, le) The E salt is 
also described by Eruss {I c ) 

OXY - PYRODITHIOMOLYBDATER, M*2MO20,S, 

( « 2 M 2 M 0 O 2 S 2 - M 3 S) The salts of this senes at 
present known are acid salts The NH, salt, 
NH 4 HMo, 0 ,S„ is prepared, as a reddish-yellow 
pp. by adding NH,HS drop by drop to NH, 
molybdate at 0 90®, filtenng after addition of 
NH,C1, washing with alcohol, and drying over 
H^SO, Corresponding E and Na salts are de 
scribed by Eniss {I c ) 

TbTBABARIO DIOXY DITHIOMOLYBDATES The 

salt EjO SEjS 2MoOa 2 M 0 S 2 ( = K 8 Mo,So 07 ) was 
obtamed by Eruss (Ic) by adding alcohol to a 
solution of EjMogOio, repeatedly shaking the oil 
which forms with alcohol, separating the black 
flaky crystals from the yellow crystals and the 
brownish red powder, all of which are produced 
on standing, washing and drying 

Thiomolybdates, M^^MoS, These salts are 
denved from the hypothetical thiomolybdic acid 
H MoS,, of which acid MoSj is the anhydride 
The soluble thiomolybdates are obtained by 
directly combining M 0 S 3 with basic sulphides, 
also by passmg H^S into cone solutions of the 
corresponding molybdates, the insoluble thio 
molybdates are obtained by ppg salt solutions 
by soluble thiomolybdates The soluble thio- 
molybdates may generally be crystalUsed, the 
crystals show fluorescence, green in reflected, 
red m transmitted, light Solutions of these 
salts are red The thiomolybdates as a class 
are decomposed by heat, giving a mixture of 
sulphide of the basic metal and M 0 S 2 , the E 
salt IS only partly decomposed at white heat 
Cono solutions are stable m presence of excess 
of M 0 S 3 , when diluted, and especially in presence 
of free alkali, the solutions become turbid with 
formation of thiosulphates and thiomolybdates 
richer in S than the original salts Boiled in 
absence of air, the solutions evolve HjS and 
form M 0 S 2 perthiomolybdates, M 12 M 0 S 5 
(Berzelius, P 7, 261 , Eruss, A 226, 1 , c/ 

I Bodenstab, J pr 78, 186) 

I Potassium thiomolybdate, EjMoS, Pre 
pared by gradually heating, finally to a high 
temperature, a mixture of equal parts EjCOj 
and S, with a little C, and a large excess of 
M 0 S 2 , dissolving in water, filtering, and crystal- 
lising (Hirzel, J 1850 319) Eruss (Ic ) ob 
tamed this salt by dissolving 5 g E 2 M 0 O, in 
16 c 0 water, adding 60 c c EOHAq, S G 1 46, 
and saturating with HjS Bed, rhombic, crys- 
tals, with greenish fluorescence Sol water , 
acetic acid ppts EjMo^S, 

The other thiomolybdates which have been 
examined, more or less fully, are the salts of 
NH„ Ba, Cd, Ca, Ce, Or, Co, Ou, Au, Fe,Li, Mg, 
Mn, Hg, Ag, Na, Sr, Sn, U, and Zn 

Perthiomolybdates, M^jMoSj The soluble 
salts of this class are formed by boiling thio- 
molybdates M 3 M 0 S 4 with M0S3, ^ke insoluble 
•alts by ppg salt solutions by soluble perthio- 
molyb&tes The perthiomolybdates are gene- 
I rally dark red , eolations of the alkah salts gift 
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ft pp of M0S4 on addition of ftoids (Berzelius, P 
7, 261) 

Fotaasittm perthtomolybdatet E^oSj Pre- 
pared by saturating an acid E molybdate solu- 
tion with H3S (a mixture of E3M034 and MoS, is 
thus produced), boiling for some hours m a re- 
tort, coolmg, collectmg the pp of E2M0S5 mixed 
with M0S2, washing with water till the washings 
give a flocculent dark red pp on addition of 
HClAq, extracting with boiling water, and eva- 
porahng the solution Also by heatmg dilute 
KjMoSiAq with excess of MoS, nearly to 100® 
tiU the hquid is nearly dry Also by reactmg 
on M0S4 with KHSAq A red mass, resemblmg 
an extract , on one occasion Berzelius obtained 
ruby-red crystallme grannies Insol cold water, 
sol hot water Scarcely acted on by cold HClAq 
or KOHAq 

The other perthiomolybdates examined, more 
or less fully, are the salts of NH4, Ba, Bi, Ga, 
Au, Fe, Hg, Ag, Na, Sr, and Sn 

Tmbasic DirmoMOLXBDATEs Krilss (A 225,1) 
obtained the salt K^Mo^S, ( ■» 3^S 2MoS, 
= K2M0S4 MoS, 2K2S) by passing ]^S into 
KjMoO^Aq containing KOHAq, SO > 1 46 (c/ 
Potassium thtomolybdate, supra) Small red 
dish orange rhombic crystals , sol \v ater, msol 
alcohol and ether Decomposes slowly m air, 
giving K2M0S4 M M P M 

MOKAEDA OIL The essential oil of Mon- 
ardapunctata, which smells like thyme, contams 
thymol CjoHj^O [48°] and a terpene (Arppe, A 
58, 41) 

HONO This prefix is very seldom used m 
this dictionary Compounds whose names begm 
with mono are descnbed under the name to 
which mono has been prefixed 

MOEIN or MOEIC ACID C.AO^aq (B a 
H), CisHjoO, aq (from alcohol), C,5H,oO,2aq 
(from water) (L) S 026 at 20®, 094 at 100° 
Occurs in old fustic (Moms tinctorta) to which it 
imparts its dyeing properties (Wagner, J pr 51, 
82 , Hlasiwetz a Pfaundler, J p} 90, 445 , 94, 
65 , A 127, 352 , L6we, Z 1875, 117 , Fr 14, 
119 , Benedikt a Hazura, M 5, 165, 667) 

Pi eparahon — 1 Deposited as calcium salt 
from an infusion of the wood on cooling This 
deposit IS extracted with alcohol, water is added 
to the alcoholic extract when calcium morate is 
ppd while maclurin remains in solution The 
calcium salt is then decomposed by oxahc acid 
(Wagner) —2 The deposit is washed, heated 
with very dilute HClAq, freed from CaCl, by 
washing, and repeatedly dissolved in alcohol and 
ppd by water (H a P , B a H ) 

Properties — Needles, v si sol water, v sol 
alcohol, m sol ether, msol CS,. The solutions 
are deep yellow Blackens at 300° Cone 
H2SO4 dissolves it, without change, fomung a 
brownish yellow solution Its alkaline solutions 
are deep yellow Its solution does not ppt gela- 
tin It stains the skm yellow FeOl, colours 
the aloohoho solution deep ohve green It re- 
duces Fehhng’s solution on warmmg and am- 
moniacal AgNO, in the cold Its alcohoho solu- 
tion exhibits green fluorescence on the addition 
of an aluminium salt (Goppelsrdder, J pr 101, 
406 , 104, 10 , E [3] 4, 154, 607) Morm yields 
resorem on dry distillation 

Beactvme --1 Sodium-amalgam tumi the 
alkalme solution mdigo blue and Anally yellow. 


the solution then containing phlorogluom — ^3. 
Potash-fusion yields phlorogluom and resorcin. 
3 Nitne aend in HOAc oxidises it to (4, 2, 1)- 
di-oxy-benzoio acid. — 4 Bromme added to its 
alcohohe solution forms ethyl-tetra-bromo- 
monn 0|4H4EtBr40y 4aq which is ppd. on addmg 
water and melts at 135° Tm and HCl convert 
this ether into tetra-bromo-monn 2^aq 

which becomes anhydrous at 110® and then 
melts at 258° It dyes silk and wool yellow 
without a mordant 

Salts — EC, AO, yellow needles (from 
E^COsAq) — Ca(0, AOa)s * yellow precipitate 
Ba(C,2H,0,)j red-brown powder —Zn(C AO,)*; 
lemon-yellow needles, msol water, sol alkalis — 
PbCiAiO, egg yellow pp —Pb,0,AoO, (L) 
Morm sulphomo acid 0„H«07 SO,H 2aq 
Formed by heating monn with cone H2SO4 
Golden brown powder, si soL cold, v sol hot, 
water — E^CiAS^io golden needles — 

BaC, ASO,o Golden flocculent pp , converted 
by nitnc acid mto tn-nitro phlorogluom 

Isomorm Formed by adding sodium- 
amalgam to an alcoholic solution of monn con- 
tammg HCl until the solution is deep-purple, 
and then evaporatmg (H a P) Purple-red 
pnsms When heated alone or in alcoholic 
solution, or more quickly by treatment with 
alkalis, it IS reconierted into ordinary morm. 
Its solution mixed with dilute alum is dichroic 
Paramorm CiAOj Obtained, together 
with a larger quantity of resorem, by distillmg 
monn mixed with sand (Benedikt, B 8, 606) 
Yellowish, woolly needles (from ether) Taste 
less May be subhmed Beduces Fehhng’a 
solution V sol hot water and ether (unl^e 
monn) It dissolves unchanged in cone H2SO4 
Alkahs form a yellow solution Unlike monn, 
its alcoholic solution is not ppd by Pb(OAo)2 
MOEINDIN C2 ,H,oO ,5 (A ) [245°] (Stem) 

Extracted by alcohol from the root of vanous 
species of monnda used as a dye (‘ Suranji ’) m 
India (Anderson, Tr E lb [6], 435, A 71, 216) 
Slender lustrous orange needles , when heated it 
gives off orange vapours which condense to red 
needles of mormdone It is msol ether, v si 
sol cold water and alcohol, sol aqueous 
KOH and cone HjSO, forming reddish violet 
solutions Gives a red lake with alum, and a 
cobalt blue pp with baryta water Morindm 
resembles ruberythric acid G2gH2gO,4(Eoohleder, 
Sitz B 7,806, Stenhouse, C J 17, 833) but 
differs from it m being msoluble m ether and m 
the behaviour of the red alkalme solution on 
boiling, for this becomes deep purple m the case 
of ruberythric acid, but does not change m that 
of morindm (Stein, J pr 97, 234, Thorpe a. 
Gxeenall, 0 J 51, 62, 63, 171) 

Mormdone OigHjA Tn oxy methyl-anthra- 
quxnom (?) Formed together with glucose by 
boilmg monndm with dilute mmeral acids Bed 
needles, resemblmg alizarm Insol water, v soL 
alcohol and ether Its solution m potash u 
reddish-purple, but fades on standmg (unlike 
alizarm) Cone H^SOg gives a dark-blue solution 
(ahzann gives an orange solution) Fed], gives 
a green colour On diistillation with zme-dust 
it yields methyl anthracene 

MOBniOIO ACID An acid supposed by 
Walter to exist as a glycende in oil of ben (from 

ir2 
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Morvnga aptera) bat ihowii bj Zaleski (B 7* 
1018) to be oleio aoid 

HOBITAKlSriC ACID (?) If. after 

the aqueous extract of fustic has deposited 
morin. the filtrate be shaken with EtOAo, the 
acetic ether evaporated, and the residue dis< 
solved in cold water and ppd by NaCl, brown 
amorphous montannio acid separates first, 
followed by maclurm (L5we. Fr 14, 127) V 
sol water The solution is ppd by albumen, 
gelatin, and alkaloids FeCls gives a brownish- 
black pp Alcoholic lead acetate gives ar pp 

MOBFHINE or MOBPHIA G„H„NO, te 


.OH(OH) OH-O-CH, 
0,oH,(OH)<' 1 I or 

NOH- OH NMe CH, 




\OHa CH NMe CH, 

^0H2C(0H) 0 CH 

\CH, CH NMe CH, 


(Knorr, B 22. 1117) Mol w 286 [230^^] 

(Hesse, Ph [3] 18, 801) S G 1 32 (Schroder, 
B 13, 1074) S 01 at 10° , 04 at 40° , 22 at 
100° (Chastamg, Bl [2] 37, 477) S (absolute 
alcohol) 1 182 at 10 6° . 8 623 at 78° S (alcohol 
of 90 p 0 ) 377 at 10 6° , 2 991 at 78° S (amyl 
alcohol) 268 at 11° , 2 247 at 78° (Florio, G 13, 
496) S (ether) 023 at 10° (F) S (chloroform) 

04 at 9 4° . 1 236 at 66° (F ) S (amyl alcohol) 
26in the cold (Kubly, J 1866,823) The solubility 
of crystallised morphine in boihng liqmds is given 
by Prescott {Ph [3] 6, 404) as follows S (ether) 
0163, S (chloroform) 023, S (amyl alcohol) 
1 1 , S (benzene) 0112 The solubility of amor- 
phous morphine in boiling liquids is given by 
Prescott as S (ether) 0473 , S (chloroform) 
0606 The soluoihty of freshly ppd morphine 
in boihng solutions is given by Prescott as 

5 (ether) 094 , S (chloroform) 116 , S (amyl 

alcohol) 11, S (benzene) 05 According to 
Burg (Fr 19, 222), the solubility of morphme m 
pore chloroform is 01, and m a mixture of 9 pts 
chloroform and 1 pt alcohol it is 9 [a] ^ (m a 2 p c 
solution containing 2 mols NaOH)ai-70 23° 
(Hesse, A 176, 190) [a],, (in a solution of the 

hydrochlonde) •« — 100 67° — 1 14p, where p 
=» percentage of salt present (Hesse, Gnmbert, 


Properties —Small trimetrio prisms (oontain* 
ing aq), v si sol water, alcohol, and ether It 
has a very bitter taste, and is a powerful nar 
ootic poison It dissolves readily to the extent 
of one equivalent m aqueous KOH, lime, baryta, 
and NaOH, but scarcely at all in ammonia and 
alkalme carbonates It readily dissolves in 
acids It 13 IsBvorotatory It loses its water of 
crystallisation at 100° (Dott, Ph [3] 18, 701), 
and begins to sublime at 150° in dots (Bl^h) 
Reactions —1 Very readily oxidised^ thus 
014 pc of the base is sufficient to liberate 
iodine from lodio acid (Serullas, B J 11, 238) 
Morphine is oxidised by alkaline KjFeOyg to 
pseudomorphme CaA^NgO^ (Hesse, A 235, 229), 
and the same substance is formed by the action 
of nitrous acid on morphine (Schutzenberger, A 
108, 34b , Bl 4, 176), and by allowng morphme 
to stand in aqueous NH, exposed to the air 
(Polstorff, B 13, 86) Morphine slowly reduces 
silver nitrate in the cold — 2 On oxidation with 
alkahne KMn04 yields an acid, apparently 
pyridine tricarboxylic acid (Barth a Weidel, M 
4, 700) —3 Potash fusion yields protocatechuic 
acid(B a M ) and methylamme (Wertheim,A 73, 
208) Alcoholic potash at 180° forms methyl 
ethyl amine (Skraup a Wiegmann, M 10, 110) — 
4 Nitrous acid forms nitroso morphine, pseudo- 
morphine, and a base ^ Nitnc 

acid^ diluted with (1|^ mols of) water, forms at 
100° an acid OioHaNOe, which can be converted 
by cone into picric acid, and which yields 

methylamme when heated with KOH (Chastamg, 
0 B 94, 44 , 7 Ph [6] 4, 338) -6 Converted 
into codeine by heating with NaOKt and Mel 
the yield being small owing to the formation of 
morphme methylo iodide (Gnmaux, A Ch [6j 
27, 273 , Dott, Ph [3J 12, 1009) —7 On distil 
lation with zinc dust it yields pyridine, NHj, 
pyrrole, and a base which may be quinoUne, as 
chief products, together with 4 p o of phenan 
threne and J p c of phenanthraqumolme 
(Gerichten a Schrotter, A 210, 396) —8 When 
evaporated with dilute H^SO^ till white fumes 
appear, morphme yields a residue turned brown 
by alkalis Morphme (1 pt ), heated with HgSO, 
(1§ pts ) and oxalic acid (2 pts ), at 120° forms a 
product which, on diluting with water, leaves a 


/ Ph [6] 16, 296) 

Occurs m opium, being known m an impure 
state as Magistenum opii m the seventeenth 
century, and was first isolated m 1816 by 
Sertiirner {Qilb Ann 56, 61 , 57, 192 , 69, 60) 
Dott (Pr E 12, 189) found m a sample of 
opium that half the morphme was present as 
meconate and half as sulphate It also occurs 
m EschsohoUzta califomica (Baudet a Adrian, 
C7. C 1889, 197), and m hops 

Preparation — 1 Opium is macerated with 
water at 38°, the extract evaporated with GaCO, 
to a small bulk, and then mixed with CaClg 
The liquid is filtered from ppd calcium meconate 
and evaporated It first deposits calomm mecon- 
ate, and afterwards a mixture of the hydro- 
chlorides of morphme and codeme These crys- 
tals are dissolved in water and treated with 
ammonia, which ppts morphine, leaving codeme 
in solution (Robiquet a Gregory, A 6, 87 , 7, 
261) — 2 The aqueous extract of opium is boiled 
with lime, and the filtrate boiled with NHiQ, 
which ppts morphine (Mohr, A 86, 120) 


yellowish white amorphous body undissolved 
This substance, Ci^H, NO4, is soluble m hot 
water and m alkalis It turns green m air, and 
its alkaline solution turns red m air The red 
dened alkalme solution gives with HCl a blue 
pp , ‘ morphine blue,’ CijHuNOg, which can bo 
crystallised from ether Malonio and succinic 
acids behave like oxalic acids, formmg the com 
pounds Ci^HjflNOs and 0,aE^2,NOe All these 
formula should perhaps be doubled (Chastamg 
a BariUot, 0 R 105, 941, 1012) —9 Heating 
with oxalw acid forms trimorphme —10 Heat- 
mg with cone HCl yields apomorphine (Matthi- 
essen a Wright, Pr 17, 466, 460), and the basea 
C.4H3,C1N,04. C,4H„ClNgO„ C34H3AN2O4, and 
C„eH,„ClgN,Og4 — 11 With OlCH.OAc and 
H^S04 gives an mtense violet colour, and after 
dilution with water and addition of NH,, an amor 
phous yellow base, possibly CH,(0,,H,.N0.)3. 
which gives a violet oolour with H2SO4 (Grimaux,. 
O R 93,217) — 12 ^ueou8aZZoceanandSO,forDi 
04H^2^4C^H,3N0«H,S0s (PeUizzan, A 248, 
161). — 13 BUaehvng-powdert acting on a solution 



MORPHINE 


487 


of morphine hydrochloride, forms C„H„Cl,NO,„ 
a orystaUine body (Mayer, B 4, 121) 

Colour tests — 1 Liberates iodine from lodio 
acid solution The brown colour is increased by 
adding ammonia (Lefert, J Ph [3] 40, 97). If 
a layer of very dilute ammonia be poured upon 
a very dilute solution of morphine containing 
lodio acid and starch, a brown nng below a blue 
ring will appear at the junction of the hquids 
(Dupr6, C N S, 267)— 2 Chloride of goU 
colours the solution blue, being reduced to gold — 

3 KMn04 is reduced, becoming green — 4 Ferric 
salts give a blue colour, destroyed by acids, by 
heat, and by alcohol (Robinet a Pelletier, A 6, 
172) —6 FeCla, added to a previously heated 
solution of morphia in HjSO^, gives a deep red 
colour, changing to dirty green (Husemann, A 
128, 306) According to Lindo (C N 37, 168), 
morphine, gently warmed with and FeClj, 

gives an indigo blue colour— 6 A solution of 
molyhdic acid in cone H2SO4 gives, with solid 
morphine, a violet colour, changing through 
blue to dirty green (Frohde, Fr 5, 214) — 7 A 
solution obtained by adding ammonia to cupric 
sulphate till the pp cupric hydrate is just re 
dissolved is coloured green bv salts of morphine 
(Nadler, Fi 13, 235 , Lindo, Fr 19, 359) — 

8 Nitric acid gives an orange red colour, gra 
dually changing to 'yellow —9 H0SO4, contain 
mg a little nitric acid, gives a violet red solution 
(Erdmann, A 120, 188, Husemann,^ 128,305) — 
10 When morphine is boiled with aqueous 
phosphorous or hypophosphorous acid, and cone 
H,S04 is added, the liquid becomes reddish 
violet On now adding a little nitric acid the 
solution becomes vellowish, and on warming 
"With copper it assumes a splendid blue colour 
(Dragendorff, J 1864, 727) —11 KCIO4 (free 
from chlorate), added to morphine mixed with 
H SO4, gives a dark brown colour (Grove, Fr 1 
13‘, 324 , Siebold, ibid ) —12 Cone HjSO,, fol ‘ 
lowed by water and some oxidising agent (iodic 
acid, K,FeCy„ K^Cr 0 , KNO3, MnO., or PbO ), , 
best in the sohd state, gives a deep red colour on ' 
gentle warming (Lmdo, C N 36, 228, Dott, 
C N 36, 265) — 13 A mixture of KsFeCy*, l 
ferric chloride, and HCl is coloured blue This 
reagent may be used to detect morphine in 
quinine salts (Kiefifer, A 103, 271, Hagei, Er 
12,220, Armitage, 18,761) Accoiding to 
Hesse {Ph 18, 801), the blue colour is due to 
pseudomorphine, not to Prussian blue — j 
14 Chlorme water and ammonia give a red I 
colour in a 1 p c solution (Fluckiger, Ar Ph I 
[3] 1, 117) —15 Aqueous KjCrjO, gives a dirty I 
brown pp (Plugge, Ar PK [3] 25, 793) — | 
lb Cone H2SO4, containing a httle KjAsO,, 
gives on warming a blue violet colour, changing 
to dark brown red Water turns this green, and 
chloroform on shaking with it becomes violet, 
while ether becomes violet red, the liquid below 
it bemg brown (Tattersall, C N 41, 63 , Donath, 
J pr [ 2 ] 33, 663) —17 H 2 SO 4 and a little 
KOIO, gives in the cold a grass green colour, 
the edge of the liquid bemg pale rose colour 
fVitali, B 14, 1583) — 18 A mixture of morphme 
(1 pt ) and powdered sugar (7 pts ) turns purple 
on addition of a drop of H^SOf, the mass gra- 
dually changmg m colour through bluish green 
to yellow (Schneider, / 1872, 747) —19 If 
morphine is heated with HyS 04 at 200 ^, and the 


mass poured into water, the liquid becomes 
blue If chloroform be shaken with this liquid 
it acqmres a blue colour, while if ether be used 
the ethereal layer becomes purple (Jorisson, 
Fr 20, 422) —20 On warming morphme with 
H2SO4 and sodium phosphate a violet colour 
appears (Vulpius, Ar Ph [3] 26, 256) 

Estimation in Opvum — Opium (200 pts) is 
exhausted with warm water and the extract 
evaporated to a thin syrup, mixed with alcohol 
(40 pts of S G 82), ether (380 pts ), and am- 
monia (45 pts of S G 935) The mixture is 
occasionally shaken, and after 18 hours it is 
filtered and washed with alcohol-ether The pp 
IS dried, digested with benzene, dried, and 
weighed After weighing the base may be ti- 
trated with standard HCl (Teschemacher a 
Smith, C N 67, 93, 103, 244 , Fluckiger, / 
1886, 1962 , Ar Ph [3] 27, 721 , Venturini, O 
16, 239, Stillwell, Am 8, 307, R Williams, 
C N 57, 134) 

Another method consists in exhausting 7 g 
of opium -with 110 cc of water and 4g of 
slaked lime 50 c c of the filtrate are mixed 
with 5 c c of 95 p c alcohol, 25 c c of ether, 
and 3 g of NH^Cl After standing for 12 hours 
the ether is filtered off, and another 10 0 c of 
ether added The entire liquid is then filtered and 
the morphine collected on the filter determined by 
direct weighing or by titration (Goebel, Zett 

11, 508) The morphine may also be extracted 
from the opium by bar) ta water and ppd by CO, 
(Von Perger, J pr [2] 29, 97) Indeed, a great 
many processes for estimating morphine in 
opium have, from time to time, been proposed 
(Guillermond, J Ph [3] 16, 17, [4] 6, 102, 
Riegel, Jahrb pr Phaim 23, 202, Gmbourt, 
J Ph [3] 41, 97, 177 , F Mayer, Am J Pharm. 
35,28, XmolHi, Russ Zeit Pharm 1873,641, 
Lynn, Amcr J Pharm [4] 6, 358 , C J 34, 
612 , Flewi), J Ph [4] b, 99 , Schachtrupp, Fr 
7, 284, 509, Merck, A 18, 79 , 21, 202 , 24,46, 
Stem, Ar Ph [2] 148, 150 , C J 25, 180, J T 
Miller, Ph [3] 2, 4b5 , G J 25, 181, Reveil, 
Monit Scient 13, 312 , J 1871, 821 , Eremel, 
C C 1887, 1629 , Adrian a Gallois, J Ph [5] 
15, 193 , Schhkum, Ar Ph [3] 25, 13 , Dott, 
Ph [3] 18, 82 , Pluggi , 4r Ph [3] 25, 343) 

Mithods for sepaiating morphine from other 
alkaloids have been given b) Dragendorff {Ph* 
[3] 7. 24), Hager (C C 1872, 727), Neubauor 
(Fr 9, 134), and others 

Salts — B'HCl3aq S 6 m the cold , 100 at 
100° (Regnault, A Ch [2] 68, 131 , A 26, 24) , 
4 at 16° (Hesse, A 179, 190) [a]j =« -94° in a 
2 p 0 solution containing excess (10 mols ) of 
HCl Silky fibres (from water) — B'HCl S 
(MeOH) 2 at 15° Minute pnsms (from MeOH) 
The salt B'HCl 3aq is partially rendered anhy- 
drous by solution m alcohol (Hesse, A 202, 
151) — B'aHjPtClg yellow curdy pp, m sol 
water (Liebig, A 26, 46) Decomposed by boil- 
ing water (0 de Comnok, Bl [2] 46, 181) — 
B'^HjPtCl^eaq (Hesse)— B'HCl(HgOy^ Cry*- 
talhne pp (Hmterberger, A 77, 201) — 

‘ B'ZnCl,2aq— B'ZnCl2 7aq(Graffinghoff,Z 1866, 
600) — B'HBr2aq needles (Schnudt, B 10, 
194) — B'HI 2aq long silky needles grouped in 
rosettes, si sol cold water (Schmidt, B 10, 
194)— B'HI 3aq (Bauer, Ar Ph [3] 6, 289) — 
B'HI aq hair hke needles (Suni, Ar Ph* [3] 
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26, 807) — B'A crystalline mass (B ) 
obtamed by ppg a salt of morphine with iodine 
dissolved m ^Aq Brown pp , sol KlAq, from 
which it orystalhses in nearly black pnsms, sol 
alcohol and boihng ether (Bauer, Jdrgensen, 

7 or [2] 2. 487 , Z [2] 6, 678) — B'HHgl, crys- 
talline pp ,m sol alcohol (Groves, C J 11, 97) 
— B'jHjSO^Saq [a],,- -100 47- 96p map 
p c solution at 22 5° (Hesse) S 4 in the cold 
(Dott) — ^B'HC104 2aq needles (Bodeker, A 71, 
63)— B'HVO, (Ditte, A Ch [6] 13, 237) — 
BOECySiaq [100°] Needles (Dollfus, A ,65, 
214) — B^jH^PtCy^ groups of minute needles 

(Schwarzenbach, G C 1860, 304) — ’‘B'HOAc 
S 50 m the cold (Dott) Tufts of needles, v 
sol water, m sol alcohol (Merck, A 24, 48) — 
B'OH201CO;a (Flono, J 1883, 1343) — 

B'CHCljCOgHiaq — B'CCl, GOjHlJaq — 
Butyrate B'C^Oa S 14 at 12° (Decharme, 
J 1863, 444) —V a 1 e r a t e B' Large tri- 
metno crystals (Pasteur, A Gh [3] 38, 455) S 
28 m the cold (Dott) — Lactate B'GaHeO, 
monoclmiG crystals S 10 at 13° (Decharme) — 
Trichloro-lactate B'C,Cl3H,03 6aq (F) — 
Oxalate B'sH2G204aq prisms S 48 at 12^ 
(D ) — Tartrates — B'2G4Ha03 3aq Nodular 

groups of needles, efflorescent at 20° (Arppe, 
7 pr 8, 332) S 11 m the Cold (Dott) — 
B'04H303 |aq Tufts of long rectangular 
flattened prisms (A ) — M ell it ate B'jGioHgO,, 
mmute needles (Karmrodt, A 81, 171) — 
Phenyl acetate B'CH^h GOja [92°] — 
Nitroprusside (Davy, Ph [8] 11, 756) 

Metallic derivatives C^HjgKNOa 2|aq ' 
Obtamed in a crystallme state by evaporating a 
solution of morphine in KOHAq m a desiccator 
over H2SO4 (Ghastaing, 7 Ph [6] 4, 19) — 
(0„H,3KN0,)3K3C03 2aq— Ba(C,7H,3N03)2 3aq 
white crystalhne sohd — Ga(C,jH,9NO,)2 5aq — 
Ga(0„Hi,N03)2 2aq 

(o) Acetyl derivative OiyHigAcNOj Ob- 
tained, together with the (/3) modiflcation, by 
boilmg morphine (1 pt ) with HO Ac (2 pts ) for 
severed hours (Wright, G J 27, 1033 , Beckett 
a Wright, O 7 28, 316) Grystallises from 
ether, either with aq or in the anhydrous state 
Gives no colour with FeCl, — B'HGl 3aq crystals, 
si sol cold water — B'jHjPtGl, amorphous — 
B'Etl ^aq crystals (from 85 p c alcohol) 

(3) Acetyl derivative Cj^HigAcNOj The 
chief product obtamed by heatmg morphine 
(1 mol J with acetic anhvdnde (1 mol ) at 100° 
When less acetic anhydride is used a compound 
(CjyHjgAcNOJ^GiyHjjNO,) is obtained (Wright) 
Amoiphooa — ^B'HGl amorphous, v sol water 
Beadily converted into morphme by boilmg 
water, and hence usually gives a blue colour 
with FeOl,. — B'Etl amorphous 

(yYAoeiyl derivative Oj^HigAcNO, Ac- 
companies the (3)-isomeride to the extent of 25 
p 0 Anhydrous crystals (from ether) — *B'HG1 
orystalhses with difticulty, v sol water — 
B'£tl IJaq crystals (from 86 p c alcohol) 

Di- acetyl derivative O„H„A0aNOa 
[169°] Formed by heatmg morphme with excess 
of AO3O at 86° (Wright, Hesse, A 222, 205) 
The product is treated with water and dilute 
NHgAq, and extracted with ether Oolourless 
pnsms (from ether) , v sol cold alcohol, m sol 
ether Gives no colour with FeCl, Converted 
by boiling water first into the (a) acetyl denva- 


tive, and then mto morphme — B^HOl crystals, 
extremely sol water — B',HjPt01g — B'MeOl 
Formed by heatmg morphme methylo-ohlonde 
with A03O at 85° (Hesse) Needles, v e sol 
water — B'Mel Heated with AgOAo it yields 
the crystalline di-acetyl denvative of a com- 
pound CigHjgOa [143°] (Fischer, B 19, 792) — 
B'Etl ^aq Crystals (B a W ) 

Di-propionyl derivative 
0„H„{0,H50)^0a. Formed by heatmg mor 
phme with propionic anhydride at 86° (Hesse, 
A 222, 207) White amorphous powder, v e 
sol ether, alcohol, and chloroform, si sol water 
FeCl, gives no colouration — *B'HC1 — 

B'gHjPtClg 

{ayButyryl derivative Oi,H,g(04H70)N03 
Formed by boiling morphine (1 pt ) with butyric 
acid (2 pts ) for 6 hours (Beckett a Wright, G 7 
28, lb) Crystals (from ether) Gives no colour 
with FeCl, — B'HCl more soluble and less 
readily crystallisable than the hydrochloride of 
the (a) acetyl denvative — B'jHjPtOl, —B'Etl 
anioipoous 

I (3) Butyryl derivative 
I 0,,H,g(C4H701N0, An amorphous base, accom 
panymg the preceding isomeride Gives a blue 
colour with FeCl, 

Di butyryl derivative O^sHaiNO, le 
0„H„(C4H,0)2N0 s Formed by heating mor- 
phine (1 pt ) with butync anhydnde (2 pts ) for 
3 hours at 140° (B a W ) Amorphous Be 
solved by boilmg water or boihng dilute alcohol 
into butyric acid and butyryl morphme — > 

I B'HCl amorphous Gives no blue colour with 
FeCl, — B'Etl amorphous By boiling mor 
phme with a mixture of acetic and butyric acids, 
Beckett and Wright obtained a product which 
formed a crystalline double salt with the formula 
(C,7H,8AcNO,)(0i,H,g(C4H,O)NO,)H,Cla 8aq, re 
solved into its components by boiling water 

Benzoyl derivative Cj HjgBzNO, 
Formed by heating morphine with benzoic acid 
at 160° (B a W ), and by boihng the di benzoyl 
derivative with dilute alcohol Amorphous — 
B'HGl crystalline, v si sol water Not 
coloured by FeCl, 

Di benzoyl derivative Ci^H.yBzjNO, 
[188°-191° cor] Formed from morphme and 
Bz^O at 130° (B a W ) or BzCl at 105° (Wnght 
a Bennie, G J 37, 609 , Dott a Stockman, Ph 
[3] 18, 231 , cf Broookmann a Polstorff, H 13, 
96) Prisms, insol water, sol hot alcohol 
Gives no colour with FeCl, — B'HCl amor 
phous — B'gH^PtClg —B'Etl ^aq ciystals 

Acetyl benzoyl derivative 
C^H^AcBzNO, Formed from the (a) acetyl 
derivative and BzoO at 130° (B a W ) Crystal- 
line — B'HCl amorphous , v sol water — 

B'jH^PtClg — ^B'Etl ^aq crystals (from alcohol), 

Succinoxyl derivative 
(0,,H,8N03)C0 C2H4 COgH Formed by heatmg 
morphine (1 pt) with succinic acid (2 pts) at 
180° (Beckett a Wright, G 7 28, 689) Sepa- 
rates from alcohol m crystals (containing 4aq) , 
insol water and ether — B'jjHjPtCl, 

Methylo •iodide C|,H]gNO,Melaq Formed 
by warming morphme with Mel and alcohol 
(How, C 7 6, 126 , A 88, 338) If NaOEt is 
also present the product is couelne (Gnmaux, 
A Ch [5] 27, 273 , 0 H 92, 1140) 

Methylo • chloride OiTHigNOgMed 2aq» 
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Formed from the methylo-iodide and AgOl (Hesse, 

A 222, 207) Long needles Its aqueous solution 
IS coloured blue by FeClg Ao,0 forms 
Ci^H^AOjNO.MeOl ~(0,;B,^0,MeCa)^tCl4 aq 
Methylo-hydroxideO^B-i^^OflleOKBaq 
Formed from the sulphate and bar;^a (Broock- 
mann a Polstorff, B 13, 96) Colourless needles 
Reduces Ag^O 

Ethylo-iodide 0„H,BN0,EtI Aaq Formed 
by heating morphine with EtI and alcohol at 
100® (How) Needles (from water). 
Methyl-morphine t; Codeine 
D i-methyl-morphine CuH^MejNO, Methyl 
morphimethine [118®] [o]d = — 208 6® m a 
4 p 0 solution in 97 p c alcohol at 16® Formed 
by heating codeine methylo-iodide (1 moL) with 
aqueous KOH (1 mol), adding benzene, and 
shaking with acetic acid The acid Uqmd is 
saturated with NaCl, and the hydrochloride of 
di methyl morphine then crystaUises out The 
free base is obtained by adding NaOH and ex 
traotmg with ether (Hess, A 222, 220) Pnsms , 
m sol ether, v sol water and alcohol Cone 
H^SO^ gives a bluish violet colour Cone HNO, 
forms a yellow solution 

Salts — B'HC12aq S 92 at 18® — 
B^H^PtCl^aq 

Methylo - hydroxide 

*C,7H,,Me2NO,MeOH Formed from the iodide 
and moist AgP (Knqrr, B 22, 181) Thick 
syrup Split up at 160° into NMe, and the 
phenanthrene denvative C,4H,Et02 Ac^O at 
l60®-.200® forma acetyl methyl dioxyphenan 
threne C„Ha(OMe)(OAo), dimethylamine, and 
di methyl oxyethyl amine NMe CH, CH^OH 
(Fischer a Von Gerichten, B 19, 794) 

(a) Methylo lodideG^ H, Me^NOjMel^aq 
Formed from di methyl morphine and Mel dis- 
solved in alcohol (Hesse, A 222, 225) Prisms 
V sol hot water 

(;3) Methylo - iodide CuHjyMeaNOsMel 
Obtained by adding KOH to a solution of the ' 
(a) isomeride, allowing the oily pp to crystallise, 
and adding El to the mother liquor (Hesse, A 
222, 227) Crystals i 

{a)-Methylo chloride i 

Ci^Hi^MejNOaMeCl^aq Obtained from the (a) 
methylo iodide by treatment with AgCl Wiidi 
AeP it forms C„H,8AcMe2N03 2^aq crystallising 
in needles v sol hot water and alcohol — 
(B'MeCl)2PtCl, 8aq 

{$) Methylo chloride j 

Formed from the (0) methylo iodide and AgCl i 
Forms a neutral sulphate and a platinoohloride 
Acetyl derivative Cj^HiaAcMe^NO, 
[66®] Formed from di methyl morphine and 
ACjO at 85° (Hesse, A 222, 223) V sol alcohol 
and ether, m sol water, insol KOHAq Gives 
a blue colour with cone H SO4 — B'HCl ^aq — 
B'2H.^tOl,4aq — B'HNOaSaq — B'^H^SO^Saq 
Ethyl-morphine C,,H,gEtNO, Codethyline 
[83®] S 2i at 100® Formed by heating 
morphme (1 mol ) with NaOEt (1 mol ), alcohol, 
and Etl (Grimaux, O B 92, 1140, 1228 , A Ch, 
[5] 27, 278) Hard brilliant laminae (containing 
aq) , V sol alcohol and ether, m sol water 
Ppd from solutions of its salts by KOH and 
Na-CO,, but not by NHjAq Gives a blue colour 
with l^SO^ containmg FeCl, — *B'HCl groups 
of slender needles —(C|,H,«EtNOJMeI Hard 


bulky crystals, converted by moist Ag,0 mto a 
tertiary base [132®] 

Bi- ethyl -morphine »C„H„Et,NO, The 
iodide of this base appears to be formed by heat* 
ing morphme with NaOH (1 mol) and Etl (2 
mols ) It 18 orystallme, and is converted by suc- 
cessive treatment with AgjO and Mel mto 
C^HifEt^NOtMel, which crystallises from alco- 
hol, and IB converted by AgxO mto an hydroxide 
which 18 spht up on distillation mto NMeEtPr 
and a denvative of phenanihraqmnone Ci^H^EtO} 
(Gefichten a. Schrdtter, B 15, 2182) 

Ethylene di-morphine C2H4(C„H,gNO,). Ih- 
codethine Dtcodethylene Prepared by boilmg 
morphme with alcohoUo soda and ethylene 
bromide (Grimaux, C R. 93, 67,-4 Ch [^ 27, 
281) Wl^te needles (from alcohol), msol ether, 
V sol alcohol Blackens when heated, and de 
composes above 200® With H2SO4 and FeCl, it 
gives a blue colouration — "B^HgCl, Hard pnsms 
Morphinyl-snlphurio acid 
j C,jH„(OSO,H)N 02 2aq Morphine eulphonic 
acid Formed by shaking morphme (20 g ) with 
KOH (8g ), water (26 0 c ), and K^SjO, (16 g ) 
(Stolnikoff, H 8, 242) Silvery needles (from 
water), not decomposed at 160® v si sol cold 
water, alcohol, and ether Hot dilute HClAq 
hydrolyses it to morphine and H^SO^ Does not 
give a blue colour with FeCl, Hot cone H SO4 
gives a rose colour, changmg to violet Less 
poisonous than morphme, produomg tetanus 
Nitroso-morphme C„H,8(NO)NO, aq Formed 
by passing nitrous acid gas mto morphme sus 
pended m water (E L Mayer, B 4, 121) Red- 
dish yellow powder, turned black by FeCl, 

Tnmorphine (O^HjgNO,), Formed by heatmg 
morphme (SO g ) with H2SO4 (30 c c ) and water 
(30 c c ) at 100® (Wnght, C J 26, 220) Formed 
also by heatmg morphine (1 pt ) with dry oxalic 
acid (3 pts ) at 145° (Beckett a Wright, C J 28, 
698) Amorphous, sol ether Gives a purple 
colour with FeCl, — B'"H,Cl3 Amorphous Con- 
verted by cone hydrochlonc acid at 100® mto 
C,o,H„Xl N^O,gbHCl, a bnttle gum 

Tetramorphme (OpH„NO,)4 Formed, to- 
gether with tnmorphine, by heatmg morphme 
with dUute H,S04 at 100®-140® (Wright, C J 
26, 220) Amorphous On heatmg with HClAq 
it forms the salt (C„H„NO,)b(HC 1),(?) On 
addmg HCl to an aqueous solution of tetra 
morphme a flooculent pp of (0„H„N0,HC1)4 is 
got — (C„H„N03)42H2S04 Sulphomorphide, 
Obtained by heating morphme with dilute H^SOg 
at 160° (Arppe, A 66, 96 , Matthiessen a Wright, 
Fr 17, 466 , Wnght, 0 J 26, 220) 

Apomorphme 0„H„N02 Formed by heatmg 
morphme or codeine with HClAq at 145® for 2 
or 3 hours (Matthiessen a Wnght, Pr 17, 465) 
Formed also by heatmg morphme with aqueous 
phosphoric acid till the temperature reaches 
186® (Wright, O J 25, 652) It is also one of 
the products when morphine is heated with 
aqueous ZnClg for 20 minutes at 125® (Mayer a« 
Wright, 0 J 26, 211) -Amorphous mass, which 
turns green m moist air SI sol water, espe- 
cially if it contams CO,, sol alcohol, ether, and 
chloroform Emetic , 02 g of the hydrochlonde 
being sufficient to produce vomiting. A solution 
of apomorphme hydrochloride gives with caustic 
alkalis a white pp , qmckly beoommg black , 
with Na,COt a wmte pp , turning green , with 
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HKOg • blood>red colour , with FeCl, an ame- 
thyst colour , with KgOrjO, an orange pp , with 
EX an amorphous pp , quickly becoming green , 
and with platinic chloride a yellow pp , decom- 
posing on warming It reduces AgNOg AcCl 
yields a mono acetyl derivative (Danokwortt, 
Ar Ph 228, 572) — B'HCl crystals, si sol cold 
water 

Pol3rm8nde of apomorphine G„^,34NgO]« (?) 
Formed, together with apomorphine and 
several bases, which form the hydrochlondes 
^i*fl®^i4»^^^BG2o®f8Clg(?), Og8HggN40gH4Cl4 (?),and 
Cg^HjyOlN^OjHgCla (?) by heating morphine with 
aqueous ZnClg It forms a hydrochloride 
B^“HgClg insol alcohol (Mayer a Wright) 

Biapotetramorphine OiggHi^gNgOM Formed, 
together with apomorphine, by heating morphine 
with aqueous phosphoric acid (Wnght) Amor- 
phous, rapidly darkening m air Evaporation 
with cone hydrochloric acid converts it into 
CjjgHj^gCljNgOzoSHCl Evaporation with HIAq 
and phosphorus yields the corresponding 
C,seH,4gI,NgO«,8HI (Wright) 

Psendomorphine G„H„NOg l|aq or 
Gg4HggN20, 8aq (Hesse, A 235, 229) Dehydro^ 
morphine Oxydimorphine Oxymorphine Du 
morphine Discovered by Pelletier (1832) in Le- 
vant opium Occurs m morphine hydrochloride 
made by Gregory’s method (Hesse, A 141, 87) 

Formation — 1 By heating a solution of 
morphine hydrochloride with AgNO, at 60® 
(Sohutzenberger, Bl [2] 4, 176) — 2 By oxidising 
morphme with KMnO^, potassium nitrite, or 
KjFeGyg, or by exposing its ammoniacal solution 
to the air (Polstorff, B 13, 86 , cf Pelletier, A 
16, 49) 

Properties — White, microcrystallme powder 
(from NHjAq), insol water, alcohol, ether, and 
chloroform, sol KOHAq and NHgAq, v e sol 
alcoholic NH, Lasvorotatory (Hesse, A 176, 
196). Decomposed by heat without melting It 
is not affected by reducing agents It is tasteless 
and not poisonous 

Colour tests —1 When evaporated with di- 
lute H2SO4 until fumes of H^S04 appear it be 
comes bluish green, and, on adding water, rose- 
red , if HNOg or dilute NaNO^ be now added the 
colour changes to deep violet Under similar 
circumstances morphia gives a rose red colour, 
turned brownish red by water, and raspberry red 
by HNOg (Donath, J pr [2] 33, 660) —2 Be 
sembles morphia in its reaction with FeClg, with 
molybdic acid in H2SO4 (Frohde’s reagent), with 
HNOg, and with HIO, For the reaction with 
lodio acid HCl must be absent NH4GI inter 
feres with these tests ~3 Cone H2SO4 forms an 
olive green colour —4 Cone HNO, gives an in 
tense orange red colour, changing to yellow — 
5 A mixture of equal parts of cane sugar and 
pseudomorphine is coloured by H2SO4 blue, 
changing to dark green (Hesse, A 234, 255) 

Salts — B'HCl aq Minute needles S 1 4 
at 20° [o]d- -103° 13'. — B'HC12aq — 

B'HCl 3aq — B'HCl 4aq — B'HCl 6aq — 
B'HC18aq — B'^tClg8aq — B'HIaq — 
B'HgSOgdaq small colourless needles, si sol 
cold water (Polstorff) — ^B'BlsSCgCaq lamime 
S 2 37 at 20°.— B'gELjOrgO^Oaq orystallme pp 
S. 1 at 18°— B'^OaCgOaq B 05 at20° — 
B'3H20,048aq — Tartrate B'CgHgOgOaq 
needles — B'C^HgOgOaq. 8 2 4 at 18°. 


Acetyl deftvaiive C^gHigAcgNOg. [278°] 
Formed by heating pseudomorphme (1 pt ) with 
AcgO (2 pts ) at 120° (Hesse, A 222, 236 , 234, 
253) Crystallises from ether in pnsms (con- 
taming 4 aq) V e sol alcohol, m sol ether 
and chloroform When mixed with cane sugar 
and dissolved m cone H.SOg at gives a dark 
green colour If the H2SO4 contain Fe2(S04)g 
the colour is at first blue — B'jHgPtClgOaq 
Methylo - iodide CpH^NOgMel 2aq 
Formed by the action of HI on the crystallme 
body (0„H„N03)2Me(0H)MeI, which is prepared 
by oxidising morphine methylo iodide with alka- 
line KgFeCyg (Polstorff, B 13,93) Small prisms 
Methylo - hydroxide 
C„Hj,N03Me(OH) 3^aq Prepared by the action 
of moist AgjO on the iodide or of baryta on the 
sulphate Crystalline, v sol water, insol alcohol 
Methylo sulphate 

(C,7H,,N03)2MaS04 4aq Obtained by ppg a 
solution of the oxyiodide with Ag2S04 Leaflets , 

V sol hot water 

MOEFHOTHEBAINE v Thebaine 
MOEFHOTEOPY This term is applied to 
the relations between the crystalline form and 
the composition of those bodies which are chemi 
cally similar, and which are denved from the 
same parent body , v this vol p 89 
MOEEHUIC ACID C.Hj^NO, le 

Oxy propyl 

pyridine dihydride carboxylic acid Occurs 
m cod -liver oil in a combination with glycerin 
and phosphoric acid, from which it is readily set 
free by acids and alkalis Obtained by extract 
ing the oil with dilute (35 pc) alcohol con 
taming 6 po of HCl (Gautier a Mourgues, 
C E 107, 740) Square flattened prisms or 
large lanceolate plates , insol cold, sol hot, 
water , v sol alcohol, ether, and alkalis The 
solutions have a disagreeable aromatic odour 
(Gautier, Bl [3] 2, 233) Morrhuic acid decom- 
poses carbonates A solution of the potassium 
salt gives pps with lead acetate and AgNO,, but 
not with cupric acetate The silver salt is readily 
reduced, even m the cold Morrhuic acid forms 
a crystalline platinochlonde, an amorphous 
aurochloride, and a hydrochloride which is de 
composed by boiling water On distilling with 
lime it yields a basio oil which forms a orystal- 
lme methylo iodide Potassium morrhuate is 
oxidised by KMn04 to an acid which ppts cupric 
acetate, and appears to be a pyridine derivative 
MOEEHDINE C,3H2;N2 An alkaloid oc 
curring, together with asellme C2SH32N4, m cod- 
liver od (Gautier a Mourgues, Bl [8] 2, 228 , 
C B 107, 626) Thick oil, smelling like syringa , 

V si sol water, v sol alcohol and ether Lighter 
than water Ppts copper salts Strongly alkaline 
It forms a very deliquescent hydrochloride 
crystallismg in groups of needles, a crystalline 
platinochlonde and a yellow a u r o - 
chloride Morrhuine constitutes one third 
of the total bases in the oil, and is a diaphoretic 
and diuretic 

ICOETAES V Cesibkts, in Dictionary oe Ap- 
FUBD Chemistry 

MOSAIC GOLD An alloy of Cu and Zn m 
equal parts , v Copper, alloys of, vol 11 p 254 , 

V also Dictionary of Appued Cbbmistbx. 

MDOEDIH V Pbotbids. 
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MTJCIC ACID C,H,„0» t e 
CO,H CH(OH) CH(OH) CH(OH) CH(OH) CO,H 
Mol w 210 [206°-216°] (K a T ) S 33 at 

14° , 17 at 100° Formed by the oxidation of 
milk sugar, galactose, melitose, dulcite, gum 
arable, gum tragacanth, and plant mucus with 
dilute nitnc acid (Soheele, Opuscul 2, 111 , 
Laugier, -4 Ch 41, 79 , Berzelius, A Ch 92,141, 
94, 6, 95, 31, Malaguti, A Ch [2] 60, 195, 
63, 86 , Liebig a Pelouze, A 19, 258 , Liebig, A 
9, 24 , 26, 160 , Hagen, P 71, 531 , A 64, 347, 
Johnson, A 94,225, Schwanert, A 116, 257, 
Tollens,^ 249,220) 

Preparation — 1 Milk sugar (1 pt ) is heated 
with HNOj (2 pts of S G 14) and water (2 pts ) 
until red fumes appear The flame is then re 
moved until the reaction has abated The liquid 
IS then e\aporated, a further quantity pt ) of 
HNOj being added during the evapoiation The 
product is washed with water and dried (Klink 
hardt, J pr [2] 25, 43) The yield is 35 p o , 
cf Guckelberger, A 74, 348 — 2 Coarsely 
powdered milk sugar (100 g ) is heated with 
HNO3 (1200 c c o f S G 1 15) in a basin on a 
\^ater bath until the \olume is greatly reduced 
(to 150 or 200 c c ) After cooling, w ater (200 c c ) 
IS added, and aftei some days the mucic acid is 
filtered off and washed with water (500 oc) 
The yield is good (40 g ) When galactose is 
treated in the same way the yield is 77 pc 
(Kent a Tollens, A 227, 221) 

Properties —Colourless tables, si sol cold 
water, insol alcohol It does uotreduceFeliling’s 
solution 

Beattionb — 1 When boiled itith water it 
changes to the isomeric paiamucic acid — 
2 When heated with water at 180° it yields 
pyromuoic acid —3 On dry distillation it yields 
CO^, pjromucic acid and some diphenylene 
oxide When cautiously heated at 280° it forms 
a small quantity of de hydro mucic acid 
C4H20(C0^H), which condenses on the neck of 
the retort as small crystals —4 Boiling nitric 
acid oxidises it to oxalic and racemic acids — 
5 On oxidation ^vlth H SO* and MnO formic 
acid 18 given off — b Potash fusion yields acetic 
and oxalic acids —7 HIAq and phosphorus at 
110° forms some adipic acid (Crum Brown, A 
125, 19), and diphenylene oxide (^Hemzelmann, 
A 193, 186) —8 PCl^ forms di chloro muconic 
chloride CrtH2Cl40 (Li^s Bodart, A 100, 325 , 
Bode a Wichelhaus, A 132, 95) — 9 When 
allowed to ferment for 9 months it yields alcohol 
and acetic, butyric, and traces of lactic acids 
(B^champ, Bl [3] 3, 770) —10 Ba.S at 205° 
forms thiophene (/8)-carboxylic acid — 11 Fum 
mg HClAq (or HBrAq) at 100°-150° forms do 
hydromucic acid 

Salts — (NHJjA" flat four sided prisms 
(from water), si sol cold, v sol hot, water 
Decomposed at 220°-240° into pyrrole, pyrrole 
carboxyho amide, NHj, and CO^ — NH4ELA"aq 
needles or thin prisms More soluble in water 
than the normal salt — Na^A^'^ 4^aq transparent 
triolmio crystals — Na2A"iaq white powder — 
NaHA"8Jaq prisms — KjA'^^aq granules 
S 12 5 Insol alcohol — K^A" 2aq (Schmidt a 
Cobenzl, B 17, 601) — KHA" aq decomposes at 
160° -180° into CO, and pyromuoate — BaA" l^aq 
(dried at 100°) — CaA" liaq — MgA" 2aq (at 
100®).— PbA^aq white pp— PWO^O.: ob- 


tained by ppg ammonium mucate with basic 
lead acetate — CuA" aq (dried at 100°) bluish* 
white pp — FeA" 2aq (dried at 100°) yellow 
powder -K(SbO)A" — Na(SbO)A"(driedatl00°) 
Obtained by dissolving SbaO, in NaHA" Amor* 
phous (Klem, C R 97, 1437) — AgjA" (dried at 
100°) white pp — Methylamine salt De- 
composed by distillation into methyl pyrrole 
and methyl pyrrole carboxylic methylamide — 
Ethylaraine salt Decomposed by distilla- 
tion into ethyl pyrrole, ethyl pyrrole dicarboxy 
lie diethylamide, and ethyl pyrrole carboxylic 
ethylamide (Bell, J5 10,1866) — Diethylamine 
salt Decomposed by heat giving off NHEtj — 
Aniline salt (C^H N)2H2A" Insol boihng 
alcohol, sol boiling water (Kottnitz, J pr [2] 6, 
138) Decomposed on distillation into phenyl 
pyrrole, CO^, anilme, and H^O On heating with 
water it forms mucic anilide 

Methyl ether Lammas or flattened 

SIX sided prisms (from water), v sol hot water, 
V si sol hot alcohol Decomposes at 165° 
Mono-ethyl ether EtHA" Formed by 
boiling EtjA" with alcohol (Limpricht, A 165, 
255) Crystals (containing 3aq) , sol w ater and 
alcohol Melts below 100° — NH*EtA" 

D% ethyl ether EtA" [158°] S 2 3 at 
20° S (alcohol of S G 814) 64 at 16 0° 
Pormed by heating mucic acid (Ipt) with 
H SO4 (4 pts ) till it turns black, leaving it to 
cool, ana adding alcohol (4 pts ) (Malaguti, A Ch 
[2] 63, 86) Crystals (from boiling alcohol) 
Limpricht was not able to obtain this ether by 
the action of alcohol and HCl on mucic acid 
Mucic ethei is reduced by sodium amalgam to 
an acid which strongly reduces Fehlmg’s solu 
tior, and which may be readily re-oxidised to 
mucic acid (E Fischer, B 23, 937) 

Isoamyl ether (C H,,)HA" Needles 
^mtd:eCsH,0,(NH2) Mucamide SG ^ 
1 589 Formed from the normal ether and am- 
monia (Malaguti, C R 22, 854) Formed also 
by the action of ammonia on tetra acetyl mucio 
amide (Ruhemann, B 20, 3366) Minute crys 
tals (from water), v si sol boiling water, msol 
alcohol and ether Converted by water at 140° 
into ammonium mucate On dry distillation it 
yields pyrrole carboxylic amide, paracyanogen, 
and a little pyromucic acid 

CcHgOJNHPh) Formed by heat- 
ing the aniline salt at 120°, or the ether with 
excess of anihne (Kottnitz) Plates, insol water, 
alcohol, and dilute acids 

o Toluide C6Hg08(NH07H,)2 Formed like 
the preceding (K ) Plates 

Tetra-acetyl derivative 
C4H4(0 Ac) 4(C02H)2 [266° cor] Formed by 

boiling mucic acid with AcjO and ZnCl^ (Ma- 
quenne, Bl [2] 48, 720) Efflorescent needles 
(containing 2aq), si sol water, \ sol alcohol 
Ethyl ether of the tetra acetyl deri- 
vative C4H4(OAo)4(C02Et). [177°] S (95 

po alcohol) 4 at 17° Formed by heatmg 
mucio ether with AcCl at 100° (Werigo, A 129, 
195) Needles, si sol ether, v sol boilmg 
alcohol, V si sol boiling water 
Di-phenyl-hy dr azide 
0,n,{OR),(CO NjH^Ph), [240°] Pormed by 
heating mncic acid with phenyl hydrazme 
hydroi^onde and NaOAc on the water-bath 
(Bulow, A 286, 196, Maquenne, Bl [2] 48, 
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722) Pale yellow plates (from phenyl-hydrazino)» 
V 81 soL wateri alcohol, and ether Orystallises 
unaltered from alrohoUo potash 

Paramuoie acid S 1 36 m the cold , 6 8 at 
100° Formed by evaporating an aqueous solu 
tion of muoio acid to dryness, dissolving the 
residue in alcohol, and allowing the alcoholic 
solution to evaporate in the air (Malaguti, A 16, 
179) Crystalline , more soluble in water than 
mucio acid On recrystallisation from hot water 
it changes mto mucic acid Paramucates, with 
the exception of the normal ammonium salt,' are 
more soluble than the correspondmg mucates, 
but their boiling solutions deposit mucates 
Behydromucio acid 

Formation — 1 By heating mucio acid m 
sealed tubes with HBrAq (saturated at 0°) at 
100° for two days The product may be crys- 
talUsed from water and separated from unaltered 
mucio acid by crystallisation of the Ba salt 
(Hemzelmann, A 193, 184) — 2 By heating 
mucic acid with fuming HClAq at 145° (Seelig, 
B 12, 1083) — 3 In small quantity by heating 
mucic acid at 180° (KImkhardt) — 4 By heating 
hydrogen potassium saccharate with oono HGlAq 
at 150° (Sohst a Tollens, A 246, 19) 

Preparahon — Mucic acid (1 pt ), cone HCl 
(1 pt ), and cone HBr (1 pt ) are heated 8 hours 
at ISO*^ m sealed tubes The solid contents of 
the tubes are collected and distilled with steam 
If this steam be condensed it is found to contain 
di-phenylene oxide The residue is neutralised 
by ammonia, filtered, and mixed with HGl The 
dehydro mucic acid is then ppd Yield 20 p o 
(Khnkhardt, J pr 133, 44) 

Properties — Plates (from alcohol) or needles 
(from hot water) Does not melt at 320° V 
si sol cold water, alcohol, and ether May be 
sublimed 

Reactions — 1 FeCl, produces, especially on 
wamung, in a solution of dehydro-mucio acid, a 
transparent gelatinous pp This result is pre 
vented by the presence of other acids — 2 
Bromine water converts it into fumaric acid, 
the reaction being C<H20(C0^H)2 + SBr- + 3H .0 
ss* G2H2(C0 >H)2 r 2CO2 + 6HBr — 3 A mixture 
of HNO, and H2SO4 converts it into nitro- 
pyromucic acid {q v) — 4 Sodium amalgam 
reduces it to two acids of the formula CaHaOs, 
meltmg at 146° and 173° (Graebe a Bungener, 
B 12, 1079) The (a) acid [146°] crystallises 
m thm plates and forms the crystalhne salts 
GaA"3jaq, BaA"4^aq, and Ag^''4aq The 
(/5). acid [173°] forms large crystals (containing 
aq) and the salts CaA"lAaq (amorphous), 
BaA'^l^aq (needles) and AgjA" — 5 On dry dis- 
tillation it splits up into COj and pyromucio 
acid {q V ) 

Salts — BaA''24aq — BaA"6aq Sol water 
— GaA'^Saq — AgjA" white pp , decomposed by 
boiling water 

Ethyl ether 'Ei.k!' [47°] 

Chloride G4HaO(COGl)^ [80°] (0 246°) 

From PCI5 on the acid (Khnkhardt, J pr 133, 
46) Smells like POGl, Sol ether, alcohol, 
and GHGl, At 100° it subhmes forming flat 
needles Boihng water reconverts it mto de- 
hydro-mucio acid 

Amide 04B[j0(G0NH2)2 Formed by the 
action of NH3 on an ethereal solution of the 
ahlonde* Slender needles (from water) Nearly 


msol cold water, alcohol, and ether Does not 
melt below 240° 

MUCILAGE The gum of plants from which it 
18 obtamed by steeping these in hot water, which 
on cooling forms a jelly When linseed mucilage 
IS strained through linen, and the filtrate mixed 
with alcohol and HClAq, a pp is obtamed which 
after washing with alcohol and ether has the 
composition OgHioOj (Schmidt, A 51, 60 , Frank, 
J pr 95, 484 , Nageli a Cramer, Pharm Cent 
1856, 426, Kirchner a Tollens, A 175, 216) 
Brittle gum, resembUng bassonn (q v ), sol cold 
water, msol alcohol Dextrogyrate Insoluble 
in ammoniaoal cupric oxide Boiling dilute 
H2SO4 partially converts it into glucose 

Quince mucilage is coloured blue by iodine, 
and gives no mucic acid on oxidation with mtrio 
acid Boiling dilute ILSO, yields a mixture of 
cellulose, gum, and sugar The mucilage from 
salep (Orchis mascula), from Tamarindus in 
dicuy and from some other plants, is also turned 
blue by iodine (y Starch) Quince mucilage 
yields furfuraldehyde on distillation with dilute 
H2SO4, indicating the presence of arabinose or 
xylose It contains neither glucose nor galactose, 
smee neither saccharic nor mucic acid is formed 
on oxidation 

Salep mucilage yields no furfuraldehyde on 
distillation with dilute H>S04 » on oxidation 
it yields saccharic (but not mucic) acid It con 
tarns glucose and mannose, but no galactose or 
arabinose (Gans a Tollens, A 249, 245) 

MUCIN V PRorEiDS, Appendix C 

MUCOBEOMIC ACID O4H Br O3 ^ e 
OHOGBrCBrCOH Semi aldehyde of di 
hrorto-malelc acid [121°] Formed by adding 
bromine to pyromucic acid covered with a little 
water without cooling The product is boiled 
and evaporated, the jield being 70 pc of the 
theoretical (Schmelz a Beilstein, A Suppl d, 
276, Jackson a Hill, B 11,1671 Am 3,41) 
Fonned also from {$y) di bromo pyiomucic acid 
and hot dilute H^03 (Hill a Sanger, A 232, 89) 
and by oxidation of di bromo maleic aldehyde 

Properties — White plates, v sol alcohol, 
ether, and hot water, v si sol cold water Bed 
dens litmus and decomposes carbonates, but its 
salts are very unstable 

Reactions — 1 When heated it partially 
sublimes, and the rest decomposes into HB r, di 
bromo maleic acid, and CO2 (Hill, Am 3, 105) — 
2 Boiling baryta-water forms CO^, bromo-ace 
tylene, malonio acid, and formic acid (Jackson 
a Hill, B 11, 289) Gold baryta water forms 
HBr and bromo maleic acid A cold paste of 
baryta and water forms bromo propiolio acid and 
$ di bromo acrylic acid Baryta water at 0° 
forms mucoxy bromic acid (q v) —3 Bromine 
water forms di bromo maleic acid (Hill, J3 13, 
734) By heating with water and bronune (3 
mols ) in sealed tubes at 126° it is converted into 
penta and hexa bromo ethane, di bromo maleic 
acid, and tetra bromo butyric acid (Limpnoht, 
A 165, 293) Bromine (1 at ) at 146° forms di- 
bromo maleic acid, mucobromyl bromide, and a 
little dibromo succinic acid —4 PBr, forms the 
bromide (v infra) — 6 Phenol (26 g ) dissolved 
in water (30 g) contammg KOH (17 6g) con- 
verts mucobromic acid (20 g) into *phenoxy. 
mucobromic * acid G,oH2Br04, which crystallises 
from water in pnsms [106°] Phenoxy muco 
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bromio aoid forms the orystallme salts EA' and 
BaA.', daq, and is convert^ by Ag^O in hot water 
into phenoxy-bromo-maleio acid OjoH^rOj, 
whioh crystallises m slender needles [104®], and 
forms a orystallme silver salt AgjA^' (Hill a 
Stevens, Am 6, 188) — 6 Moist Ag^O oxidises it 
to di-bromo maleic acid Nitric amd acts in 
like manner — 7 Alcoholic potassium nitrite 
forms a pp of K^CjHNjO^, v sol cold water, 
converted by hot water into 00,, HCy, HNOj, 
and KCgH^NO* Bromine m CSj converts the 
salt K2O3HN3O, into CsHBrsN^Oj (HiU a Sanger, 
B 16, 1906) — 8 KNOj at 50® forms the acid 
0,H,N04, which forms the crystalline salts 
NaA' aq, KA' aq, CaA'j 4aq, BaA'j 5aq, PbA', 4aq, 
OuA'2, and AgA' 

Salts — BaA'2 white plates, sol cold water 
and alcohol — AgA' felted needles, insol water 

Ethyl ether EtA' [51®] (256®-260®) 
Formed from the acid, alcohol, and BL2S04 
Large monoohnic crystals with aromatic odour 
KNO2 con\erts it mto crystalline OgHjKNO, 

Mucobromic acetic anhydride 
C^E^rjOj OAc [64°] Formed by heating mn- 
cobromic acid with AcCl at 120® Long needles, 
v e sol alcohol, ether, and chloroform 

Bromide C4BDBr302 [66®] Obtained by 
heatmg mucobromic acid (1 pt ) with PBr^ (4 
pts ) at 116° Small slender pnsms (from al- 
cohol), sol alcohol, ether, benzene, chloroform, 
and CSj Boiling water slowly reconverts it mto 
mucobromic acid 

MUCOCHLOEIC ACID C4H2CI2O, 
CHOCClCGlC02HorCHOCCL2CC02H Semi 
aldehyde of di-chloro viale\c acid [125®] 
Formed by passing chlorine into a solution of 
pyromucic acid (1 pt ) in water (10 pts ) at 0® in 
presence of iodine, the yield being 40 p c of the 
theoretical (Beilstein a Schmelz, A Suppl 3, 
276 , Bennett a Hill, B 12, 655) Plates, v 
sol hot water, alcohol, and ether, insol ligroin 
and CS Split up bv alkalis, even m the cold, 
into di chloro acrylic acid and formic acid 

MUCONIC ACID (of Limpricht) C3H,04 le 

CO^ CH, PQ Formed 

by adding silver oxide to a hot solution of di- 
bromo adipic acid [17 5 ®-190®] (formed by adding 
bromme to a warm solution of hydromuconio 
acid m HO Ac), and decomposmg the resulting 
silver salt with HCl or HjS (Limpricht, A 165, 
274) Largo crystals, v sol water, alcohol, and 
ether Boiling baryta water decomposes it mto 
COf, acetic acid, succimo acid, and another acid 

Salts — BaA'2 4aq nodules, v sol water 

Mnoomo aoid CO.H CH 6H CH CH COjH 
[above 260®] 8 02 at 16® Formed by the 

action of alcohoho potash on /Sy-di bromo-^ipic 
aoid(Bupe,^ 256,22, Buhemanna Blackman, 
C J 57, 373) Branohmg white needles, si sol. 
hot water, m sol hot alcohol and HOAo Com- 
pletely decomposed by EMn04 m presence of 
NajCO, Combines with bromme formmg the 
acid C02HCHBrCHBrCHBrCHBrC0,H [0 
250®] Sodium amalgam reduces it to hydro 
muoomo aoid [195®] 

Salts -~E2A" transparent plates, ▼ sol 
water, insol aloohoL— BaA" — PbA" — Ag^A" 
curdy white pp The oup no salt is a bluish 
green heavy amorphous pp 


Methyl ether MejA" [154®] Fan shaped 
groups of needles 

Ethyl ether Eiji!* [64®] Plates (from 
dilute alcohol) 

Di chloro-mucomo acid C2H.CI2O4 % e 
CO2ELCH CCl CCl CH CO2H S 10 at 100® 
Obtained by heatmg mucic acid or saccharic acid 
with PCI2 and decomposmg the resulting chloride 
with water (Lids Bodart, A 100, 325 , Bode, A 
132, 95 , Bell, B 12, 1272 , Limpricht, A 165, 
253 , Bupe, A 256, 6) Long needles (containmg 
2aq)t V si sol cold water, v sol alcohol, m soL 
ether Not decomposed by boihng aqueous 
alkalis 

Reactions — 1 Beduced by sodium amalgam 
to two acids of the formula C^HgO,, one of which 
melts at 195®, and yields malonic acid on 0x1 
dation , the other melts at 169®, and yields sue 
cinic acid on oxidation Boilmg with sodium 
amalgam reduces it to adipic acid [148®] — 
2 Alcoholic potash at 190®-200® forms oxalic 
and acetic acids 

Salts— The Ba and Ca salts are m soL 
water — Ag,A" insoluble pp 

Methyl ether [156®] Pearly plates, 

V sol ether, hot alcohol, and HOAc 

Ethyl ether EtA" [96®] From the 
chloride and alcohol (Wichelhaus, A 135, 251 , 
Bell, B 12. 1273) Prisms 

Chloride CgH2Cl402. Formed by the action 
of PCI5 (6 mols ) on mucic acid (1 mol ) Large 
crystals (from CS^), decomposed by moist air 
Hydromnconic acid C,H804 i e 
CO Ja CHj CH CH CH2.CO2H [196®] S 58 

at 15® Formed by reducing di-chloro muconic 
acid with sodium amalgam or with zinc dust 
and acetic acid White needles or prisms Con 
verted by boiling NaOHAq mto the isomeric 
acid [169°] Oxidised by KMnO* to oxalic and 
acetic acids Its Ba and Ca salts are less soluble 
m hot than in cold water Bromme added to 
its aqueous solution forms bromohydxomuconic 
acid CO2H CH2 CBr CH CHj CO2H [183®], which 
yields an ether melting at 80® Bromme without 
water forms unstable dibromoadipic acid of the 
formula COJS CH, CHBr CHBr CH2 CO H 
Ethyl ether (163® at 35 mm) 

Oil 

Amide 0,11,0, [210®] (Buhemann 
a. Blackman, C J 57, 371) 

A*^ Hydromuconio acid C6H8O4 i e 
COjH OH CHCH2 CH2.CO2H [169®] S 9 
Formed by boiling the isomenc acid with aqueous 
NaOH (Bupe, A 256, 13) Nodular aggregates 
of plates, V sol hot, insol cold water, v si sol 
ether Yields oxahe and succinic acids on oxi- 
dation with KMnO, Bromme forms a mono 
bromo- derivative [160®] crystallising m branch- 
ing needles, but no di bromo adipic acid 

Methyl ether Oil Forms with bromme 
COjMe CH2 CH, CHBr CHBr CO,Me [85®] 
MDCOXTBBOMIC ACID C4£[,Br04 %e 
CO^ C(OH) CBr OHO [112®] Formed by the 
action of baryta water at 0® upon mucobromic 
acid (Hill a Palmer, Am 9, 148) Thick prisms, 
with bevelled ends, v sol water, alcohol, and 
ether, V si sol chloroform, benzene, ligroin, and 
CS, Fed, gives an mtense garnet red colour. 
AgN 0, forms a white orystallme pp On heatmg 
with baryta-water it yields oxalate and formate 
Bromme water converts it mto bromalhydrate 
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CBr, CH(OH), and oxalic aoid. Amlino yields 
C,H 3 BrO,(NPli) 

Salts — KjA" aq plates, v sol cold water, 
decomposed on warming — BaA" 2aq needles, 
si sol cold water, decomposed on boiling — 
PbA" yellow pp —Agj A" crystalline pp , ex 
plodes on heating or on moistening with HNOa 
Methyl ether Sticky liquid 

Mono-ethyl ether 'EiS.K" [89°] Prisms, 
sol alcohol and ether 

Di-ethyl ether EtA" Viscous liquid 
* Anilmncoxybromio * aoid 
COjH C(OH) CBr CH NPh [132®] Formed by 
the action of aniline hydiochloride on a dilute | 
solution of mucoxybromic acid (Hill a Palmer, 
Am 9, 156) Pale yellow needles (containing 
aq), si sol cold water, v sol alcohol, and ether 
FeCla gives a brown pp Hot acids and alkalis set 
free aniline Phenyl hydrazine ppts the phenyl 
hydrazine salt (CeH^N jCioHsBrNOj aq 

Salts — KjA" — BaA'j ^aq bright yellow 
crystalline pp — Ag A'' bright orange yellow pp 
MXJCOX^ CHLOEIC ACID O 4 H 3 CIO, t e 
COja C(OH) CCl CHO [115®] Formed from 
mucochloric acid by treatment with a very slight 
excess of baryta, added slowly at a low tempera 
ture (Hill a Palmer, Am 9, 169) The yield is 
73 p c of the theoretical Stout prisms, v sol 
water, alcohol, and ether, v si sol chloroform 
and benzene With FeCljit gives a deep garnet 
red colour On heating with excess of baryta it 
yields oxalate and formate Bromine water 
forms oxalic acid and CClBr^CHO Phenyl 
hydrazine yields an unstable condensation pro 
duct Aniline produces anilmucoxychloiic acid 
Salts — KjA” small tables — BaA" 2aq 

crystalline pp , si sol cold water, v si sol 
dilute alcohol — ^BaA"aq — Ag A'' 

Mono -ethyl ether 'Ei'Hk" [95°] Pnsms, 
which may be sublimed, sol water, alcohol, and 
ether, t sol boiling benzene 

ethyl ether EtjA" Viscous liquid 
Anilmuooxychlono acid CioHsClNOa %e 
OOaH C(OH) CCl CH NPh [147®] Formed 
hrom mucoxychloiic acid and aniline Pale 
yellow needles (containing aq), becoming bril 
liant yellow when anhydrous, si sol cold 
water, v sol alcohol and ether When it is 
heated with acids or alkahs aniline is split off 
FeOlj gives a deep brown pp 

Salts — K^A' ' — BaHaA^j 1 aq bright yellow 
needles —AgiA" bright orange pp — Phenyl- 
hydrazine salt PhNjHgHjA" aq white crys 
talhne mass, si sol cold water, v sol alcohol 
MDCDS OF PLANTS r Mucilage 
MDNJEET The root of Euhia munjista, 
used m India as a dye stuff If ground munjeet 
is boiled with a solution of alummic sulphate, 
and the red liquid filtered and acidified with 
HCl, a yellow pp is formed If the pp be boiled 
with alcohol, pectic acid remains undissolved, 
and the alcohol contains purpunn and munjistm 
They are separated by boilmg dilute acetic acid, 
which dissolves munjistm 

Munpstin is identical with purpuroxanthio 
aoid, OJ 4 H, ( 00^)04 [231°] V Di oxT anthra | 
QUiNONX CARBOXYLIC ACID (E Schunck a H ! 
Boomer, 0 J 33, 422, cf Stenhouse, Pr 12 , 
688 , 13, 86 , 146) 

MUNTZ’S Ml^AI An alloy of Cu and Zn, 
V. Dictionary or Applibi} Chemistry 


MDBEXIDE The ammonium hydrogen salt 

of PORPURIO ACID {qv) 

MUBBXOlN t e 

.CO 

Formed by converting caffeine into di methyl 
alloxan (Fischer, B 14,1912), and reducing this 
by HjS to tetra methyl alloxantin, which is then 
subjected to the action of air and ammonia 
(Brunn, B 21, 614, cf Rochleder, J pr 61, 
405) Red prisms, si sol water and alcohol 
Its aqueous solution is purple, resembling that of 
I KMn 04 Sublimes at about 230° Decolourised by 
potash (difference from murexide) Dilute HCl 
decomposes it, forming di methyl parabanic acid 

MURIATIC ACID Synonymous with Chlor- 

HYDRIC ACID , gr V Vol 11 p 5 

MUBRAYIN O.gHjjOio [170°] A gluco- 
Bide obtained from the flowers of Murraya 
1 erotica by extracting with water (Bias, Z 1869, 
316 , De Vri], Z 1876, 850 , Hoffmann, Ar Ph 
[3] 14, 139) White powder, composed of small 
needles, si sol cold water, v sol boiling water 
and alcohol, insol ether Tastes bitter, but is 
not poisonous Its solutions in alkalis and in 
NajCOg exhibit a greemsh blue fluorebceuco and 
' turn brown on heating The aqueous solution 
18 not ppd by salts of Cu or Hg FeCl, colours 
its solution blue Lead subacetate giv es a pp 
j It reduces ammomacal AgNOj and Fehlmg s 
I solution on warming Dilute acids split it up 
into glucose and murrayetin 
1 Murrayetin CijHjjOj [c 110°] Formed 
by boiling murraym with dilute H SO 4 Prisms 
I (containing |aq) , si sol cold, m sol boiling 
I water, v sol alcohol, m sol ethei Taste less 
I Its solutions exhibit strong greenish blue fiuoi 
i escence, which is increased by KOH and by 
NajCOj FeClg gives a bluish green colour Lead 
acetate gives, after a time, a yellow pp 
1 MUSCARINE C H„NO ^c 
CH(OH)j CHj NMe, OH An alkaloid occurring, 
together with neurine, in the fly agaiic {Agaricus 
muscarius) (Schmiedeberg a Koppe, J 1870, 
875 , Ruckert, fT" Eexo Pharm 21, 193), in the 
fungus Amnaita PantJiciina (Oiacosa, j 1888, 
i 1488), and m putrefying flesh (Gautier, Bl [2] 
48, 13, cf Bneger, B 17, 2741) Foimed by 
I oxidising neurine CH^OH CH^ NMe, OH with 
j cone HNO, (Schmiedeberg a Harnack, 0. C. 
I 1876, 654) Deliquescent tasteless crystals, v e. 
sol water and alcohol, insol ether Its solution 
is strongly alkaline, ppts feme and cupno hy- 
drates from solutions of their salts, and acts as a 
narcotic poison antagonistic to atropine Not 
affected by boihng dilute acids or alkalis Gives 
amorphous pps with mercury potassium iodide 
and bismuth-potassium iodide 

Salts — (CH(OH) 2 .CH„ NMe,Cl) 3 PtOl 42 aq — 
CH( 0 H),. 0 H 3 NMe,AuCl4 

D%-ethyl ether (HO)Me,N CHj CH(OEt )2 
Formed by heatmg ohloro-acetal OH 2 CI CH(OEt )3 
(from di-ohloro-ether) with tri-methyl amine 
(Berhnerblau, B 17, 1139) By heatmg the 
compound CjHjNBr CHj CH(OEt)j, formed by 
the action of bromo-acetal upon pyridine, with 
moist Ag*0 at 80° there is formed syrupy 
C 5 HjN{OH) CH,CH(OEt )24 which is mappro 



MUSCLE 


445 


pnatelj termed by Lochert (Bl [8] 8, 859) di ' 
ethyl muscarine pyridine i 

MUSCLE Muscular tissue consists of fibres 
bound together into fasciculi by connective 
tissue The fibres may be transversely striated 
(voluntary and cardiac muscle) or not (other m I 
voluntary muscle) The plain or unstriated ' 
fibres are elongated cells with oval nuclei, and 
inclosed by a delicate envelope , they are singly 
refracting The cardiac fibres have no sheath 
The voluntary muscular fibres have a well 
marked sheath or sarcolemma, under which are 
situated numerous nuclei, the contents of the 
sarcolemma (muscle plasma) have a semi liquid 
consistency during life Kuhne, and later Eberth, j 
observed a nematode worm (Myoryctes Weib | 
ma/Mn) crawhng up the interior of a muscular 
fibre {Zeit f totss Zool 12, 6d0) , the contents of ' 
the sarcolemma are not, however, homogeneous , , 
this IB denoted by the transverse striping, which 
is probably an optical effect produced by the | 
presence of certain more solid structures which 
are described as rods, membranes, tubules, and 
networks of fibres by different observers , these 
solid bodies are isotropous and are suspended m 
an anistropous (doubly refracting) viscous fluid 
(For the various theories of the histological 
structure of striated muscle during rest and on 
contraction, v Quain, Anat 9th edit , London, 
1882, p 118 et seq^ , also 0 Nasse , Anat u 
Ph/ysiol d quergestreifU7iMuskelsubstan2,heip 
zig, 1882 , bchafer, Pr 1891) 

The sarcolemma is homogeneous and elastic , 
it 13 composed of an elastm like substance 
(Ewald, Zeit Biol 2b, 1) 

The muscle plasma, fiuid during life, coagu 
lates after death, producing the stiffening called 
ngor mortis As blood plasma separates into a 
solid substance, fibrin, and a liquid residue, 
serum, aftrr it is shed, so the muscle plasma 
separates into a clot composed of myosm and a 
liquid residue muscle serum Like the coagula 
tion of the blood this can be hindered by cold, < 
and by squeezing the frozen muscles of the frog 
Kuhne obtained a liquid muscle plasma, which 
set into a clot which expressed serum subbc- 
quently when it contacted This occurred most 
readily at about 30‘^-40'^0 This can also be 
demonstrated in the muscles of warm blooded 
animals, but as rngor occurs there more rapidly, 
great expedition in manipulation is required 
liigor moj tis is also accompamed by the forma 
tion of saroolactic acid 

Admixture of muscle plasma with solutions 
of neutral salts prevents the coagulation of the 
latter Dilution of such salted muscle plasma 
brings about coagulation, this occurs most 
readily at 37°-40^ C Saline extracts of rigid 
muscle differ from salted muscle plasma in 
being acid, but resemble it very closely in the 
way in which myosin can be made to separate 
from it , myosm m fact undergoes a recoagula- 
tion This 18 not a simple precipitation , it is 
first a jellying through the liquid , the clot sub- 
sequently contracts, squeezing out a colourless 
fluid or salted muscle serum This does not 
take place at O^C , it occurs most readily at the 
temperature of the body, and is hastened by the 
addition of a ferment prepared from muscle in 
the ^me way as Schmidt’s ferment is prepared 
from blood. The ferment is not identical with 


fibrin ferment, as it does not hasten the coagu- 
lation of salt^ blood plasma , nor does the 
fibnn ferment hasten the coagulation of muscle 
plasma The recoagulation of myosin is also 
accompanied by the formation of lactic acid 

The proteids of muscle plasma are — 

1 Paramyosinogen, which is coagulated by 
heat at 47°0 

2 Myosinogen, which is coagulated at 56®Ck 
It IS on the presence of this proteid that the 
power of fresh muscle juice to hasten the coagu 
lation of blood plasma depends 

3 Myoglobulin, which differs chiefly from 
serum globulin m its coagulation temperature 
( 03 ^ 0 ) 

4 Albumin, which is apparently identical 
with serum albumin a, coagulating at 73°C 

5 Myo albumose , this has the properties of 
deutero albumose, and is identical with, or 
closely connected to, the myosin ferment 

The first two proteids in the above list go to 
form the clot of myosm , paramyosinogen (called 
musoulin by Hammarsten) is, however, not essen- 
tial for coagulation , the three last remain m the 
muscle serum 

Paramyosinogen, myosinogen, and myoglo 
bulm are proteids of the globulin class They 
are all completely precipitated by saturation 
with magnesium sulphate, or sodium chloride, 
or by dialysing out the salts from their solu 
tions They can be separated by fractional heat 
coagulation, or by fractional saturation with 
neutral salts 

\\hen muscle turns acid, as it does during 
rigor mortis the pepsin which it contains is en- 
abled to act, and at a suitable temperature 
(35®-40°C ) albumoses and peptones are formed 
by a process of self digestion It is possible 
that the passing off of rigcrr mortis^ which la 
apparently duo to the reconversion of myosin 
into myosinogen, may be the first stage m the 
self digestion of muscle The Ubual theory with 
regard to the cause of the disappearance of ngor 
lb that it is due to putrefaction settmg in 
Cossar Ewart (Proc B Soc 1887) has sho^vn 
that the disappearance of ngor and the appear 
aiice of bacteria m the muscle are simultaneous. 
C Schipiloff’s theory is that the lactio acid 
which 18 formed from the glycogen in muscle 
(Otto) produces 7'igor by precipitating the myosin , 
and the disapjjearance of rigor is due to more 
acid being formed, which redissolves the pre- 
cipitate B Bohm has, however, shown that 
lactio acid is not derived from glycogen, but 
from a proteid source , and Latham has been 
able to deduce a formula which represents the 
formation of the acid from a combination of 
cyan hydrms such as he supposes a proteid 
to be 

For the properties of myosin v Pboteids 

For fuller details respecting muscle plasma 
and the proteids of muscle consult Kuhne, Pro- 
toplasma^ Leipzig, 1864, E Grubert, Maly’s 
Jahrsber 13, p 307 , J Klemptner, tbid p 310, 
E Kugler, tb^ p 311 , Demant, Zeit physiol 
Chetn 3, 241 , 4, 386 , Halhburton, J Fh^swl 
8, 133 Concemmg the formation of acid during 
coagulation, v Kuhne, I c , Nasse, I c , Weyl a. 
Seitler, Zett phystol Chem 567 (W a S sup. 
pose that the acidity is partially due to the for- 
mation of aoid potassium phosphate, the phot- 
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phone anhydnde being denyed from the lecithin 
and nuclein of the muscle), Berzelius (Lehr- 
buch, 9, 569) , Du Bois Beymond (Oesammelte 
A bha/ndl ew allgem Muekel und Nervenphysikt 
Leipzig, 1877, P 3) , Heidenhain (Mechanische 
Leistung,^ 143), B B5hm (P/ 23,44), Hoppe- 
Beyler (S 666) , Latham (Bmt Med Journal^ 
vol 1 1886, p 630) , 0 Sohipiloff (Centralb f d 
med Wisuns 1882, 291) , Chittenden (Studiee 
from Lab Physiol Chem Yale, 3, lldj Con- 
cerning the digestion of myosin, see Ednne and 
Chittenden {Zeit Biol 25, 358) 

Pigments of muscle — Hsemoglobm is present 
in small quantities m nearly aU muscles , it is 
contained in the muscle plasma, and it is espe- 
cially abundant in the slowly contractmg red 
muscles which occur in rodents, and occasionally 
also m other animals In the gastropods, Lim- 
nsBUS and Paludina, the muscles contain hemo- 
globin, but there is none in the blood (Lankester , 
V also Hemoglobin) 

Myohematin is one of a group of colouring 
matters called histohematins, t e pigments oc 
curring in the tissues These substances are 
probably respiratory in function , they have not 
been definitely separated from the tissues, but 
are probably proteid in nature and contain iron , 
myohaBmatin can be recognised most easily, after 
soaking the muscle in glycerine, by the spectro 
scope , myobtematin is contained in the muscle 
plasma MyohsBmatin exhibits four absorption 
bands one just below n, two between n and b, 
and one just below r By soaking the muscle m 
ether, as a result of osmotic phenomena, the 
liquid separates out two layers, the lower of 
which is watery, yellowish-red in colour, and 
contains myohnematin which presents a slightly 
different spectrum from that just described, viz 
one band between d and e and one between b 
and b In both cases the bands are very feeble 
when the pigment is oxygenated, but become 
well marked on the addition of reducing agents 
(MaoMunn, Phil Trans 1, 1886, p 267 , J 
Physiol 8, 51) Hoppe Seyler bebeves myo- 
haematin is altered haemoglobin (Zeit physwl 
Chem 13) This, however, has been shown by 
MacMunn to be untenable (ihid ) 

Constituents of Muscle — Muscle contains on 
the average 75 p c of water , this percentage is 
higher m young animals and m cold-blooded 
animals , of the 25 p c of solids, 21 p c con 
sists of the proteids already described, and the 
remaimng 4 pc of extractives and salts (c/ 
Hofmann, Lehrbuch der Zoochemie, 104) The 
extractives are divided into (1) nitrogenous^ viz 
creatme the most abundant (0 2 to 0 3 p c Voit, 

B 4, 77, increased by starvation, Demant, 
Zeit physiol Chem 8, 387) , creatinine, xanth- 
ine, hypoxanthme, and camine , (2) non nitro 
genous viz fats, glycogen (0 Bernard, C R 
48, 678, Nasse, JPf 2, 97, Brucke, Site W 63, 
214, Abeles, Med Jahrbilchery 1877, 561, Kulz, 
Z B 22, 161) , inosite (Scherer, Annal d Chem 
u Pharm 73, 322, Gauret a ViUiers, C B 86, 
486) , saroolactic acid and lactic acid In addition 
to the ferments already described (pepsm and 
myosm-ferment), muscle also contains an amylo- 
lytic ferment (Basse, Ic) Fresh muscle yields 
on Ignition 1 to 1 5 p c of mineral matters, of 
which the most important constituents are potas- 


sium and phosphoric acid (cf Hofmann, and 
Bunge, Zeit physwl Chem 9, 60) 

Contraction of muscle — The processes that 
occur in restmg muscle are twofold one a change 
of matter , this chemical tonus, as it may be called, 
IS lessened by curare poisoning, by which the 
influence of the nervous system over the muscu- 
lar is shut off and the other set of changes is a 
change of the potential energy of chemical affinity 
into actual energy evidenced by the production 
of heat On the contraction of a muscle, there 
18 a sudden acceleration of both these changes , 
VIZ an increase in chemical decomposition, and 
m the conversion of potential mto actual energy 
I which IS evidenced as heat, electrical inequality, 

! and mechanical motion It is with the former 
of these, the chemical changes, that we have 
here specially to deal They may be briefly 
summarised as follows — 

1 Change in reaction — The muscle ordi 
nanly alkalme becomes acid, as it does during 
I rigor mortis , and the acid produced is lactic 
! acid The acidity can be easily demonstrated by 
litmus paper (Kuhne) It is the accumulation 
of this and other waste products, including 
alkaloidal substances (Mosso), in the imuscle 
which produces fatigue — 2 There is a relative 
increase of water (Banke, Tetanus^ cap 2, p 63) 

3 The extractives soluble in water decrease, 
those soluble m alcohol increase (Helmholtz, 
Arch f Anat u Phys 1846 72, Banke, Ic 
141 , Heidenhain, Pf 8, 674) — 4 Glycogen di 
mmishes and sugar increases in amount (Banke, 
Nasse, Pf 2, 97) — 5 Creatme diminishes and 
creatimne moreases m amount (Sarokin, Vir 
chow*s Archiv, 28 , Voit, Z B 77) —6 Ta- 
tanised muscle is not able to oxidise pyro 
gaUic acid as resting muscle is (Gnitzner, 
Pf 7, 266) — 7 Nitrates are converted into 
nitrites (Gschleidlen, ibid 8, 506) — 8 Gaseous 
changes The amount of oxygen used and 
of carbomc acid gl^ en out mcreases , the 
amount of carbonic acid exhaled is never equal 
in amount to that of the oxygen absorbed , and 
during tetanus, i e continuous contractions, the 

quotient ^2 increases The following 

0 absorbed 

numbers from Ludwig and Schmidt illustrate 
the differences in the gases of the blood leaving 
muscle durmg rest and activity 

Venous blood. Oxygen less than 00, more than 
aj^rial blood. artenal blood 

Muscle at rest 9 pc 6 71 p c 

„ durmg activity 12 26 „ 10 79 „ 

(For analyses of the gases of muscle v Her 
mann, Stoffwechselder Muskeln , Ludwig, Sezel 
kow u A Schmidt, Site W 46 , Sitzungsb der 
math phys Classe der k s Oesellsch der Wis 
sensch 20, 12 , Arbeiten aus d physiol Anstalt 
Bu LeipziQy 1869 Full references of the litera- 
' ture on the effect of muscular exercise on respi- 
ration are given by Gamgee, Physwl Chem p 
382). 

No trustworthy results exist which show that 
the proteids of muscle undergo any change dur 
mg activity , and the effect of muscular exercise 
on the mtrogenous excreta is very small, the 
increase of urea being quite out of proportion to 
the amount of work done (For experiments on 
dogs V. Yoit, Untersuchungen Uber den Einfluae 
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der KochiaUit du Kaffee's und d&r Muskel- 
bewegungen oMf den Stoffwechselt Mtlnchen, 
I860 For ezperimentB on man, v Fiok u Wis 
hcenui, Vierteljahresschrtft d nat Oesellsch tn 
Zurich^ 10, Parkes, Pr 16, 889, 16, 44, 
£ Smith, Phil Trans 1862, 747 , A Flint, 
Joum ofAnat and Physiol 12,91, F W Pavy, 
Lancetf 1876 , North, Joum of Physiol 1,171, 
Pr 89,443) 

Hermann’s theory of muscular contraction , — 
No oxygen is obtainable from muscle tn vacuo 
Hermann considers that the formation of car< 
borne acid is not simply the result of oxidation, 
but due to the splitting of a complex substance 
inogen into carbonic acid, lactic acid, and a 
gelatinous proteid myosin , the same occurs, but 
to a greater extent, m rigor mortis , the process 
of olottmg especially going further Each con- 
traction IS thus the partial death of the muscle 
This IS supported by the fact that the electrical 
conditions, like the chemical, are similar m dead 
and contacted muscle There is, however, no 
evidence to prove that a clot of myosin is formed 
at each contraction Bernstein has more re- 
cently formulated a theory in which he seeks to 
show that changes in form, in composition, and 
in electrical potential are all parts of the same 
mechanism {Untersuch a d physiol Inst 
Halle, 1888) See also Burdon Sanderson {Be 
ports Bnt -kss 1889) W D H 

MTJSTABD OILS The seeds of black mus 
tard (Sinapis nigra) contain potassium myronate, 
whicn, in presence of water, is decomposed by 
the ferment rayrosm (also present in the seeds) 
into KHSO<, glucose, and allyl thiooarbimide or 
oil of mustard Small quantities of crotonitnle 
and free sulphur are formed in the hydrolysis 
(Forster, L V 1888, 209) Black mustard seed 
also contains a fixed oil which yields steal ic and 
erucic acids on saponification (Darby, A 69, 1) 
The allyl thiocarbimide amounts to about 5 p c 
of the weight of the seeds Wlute mustard seed 
{binapis alba) yields on pressure 36 pc of a 
faxed oil containing glyceiyl erucate The seeds 
also contain a glucoside, sinalbin 
which is decomposed by mvrosin into sinapin 
sulphate CigKL^iNOsHjSO,, glucose, and an oil 
C„H,NSO (Will, Z [2] 7. 89, A 199, 160) The 
term ‘ mustard oil ’ has been applied not only 
to the fixed and volatile oils from mustard seed, 
but also to all compounds of the form RN OS 
where R denotes a hydrocarbon radicle In this 
dictionary these compounds are described as 
thiocarbimides Thus the essential oil of black 
mustard is described as allyl thiocarbimide 

MYCOMELIC ACID C,H,N,0,^aq When 
alloxan is gently warmed with aqueous NH, it 
forms a yellow solution which deposits on coohng 
a transparent jelly of ammonium mycomelate, 
from the hot aqueous solution of which salt 
H^SO, ppts mycomelic acid (Liebig a WShler, 
A 26, 304) Mycomehc acid is also produced 
by boiling azulinio amd with water (Emmerlmg 
a Jacobsen, B 4, 961) and by heating uno acid 
with water at 180° (Wohler, A 108, 118 , Hlasi* 
wetz, A 108, 211) Gelatinous pp , di^mg up 
to a loose yellow powder Reddens htmus Al- 
most msol cold water, m sol hot water and 
alkalis, insol alcohol and ether — Ag04H«N40^ 

XTCOSE V Tbbhalosb and Suoabs. 

ICYOCTONIKE 6aq. [144°] Oe- 


ours, together with lyoaeonitme, m Acomtue 
lycoctonum (Dragendorfl a Balomonovitoh, 0 O 
1886, 861) y sol chloroform and benzene, 
nearly msol ether ^difference from lyoacomtme) 
Poisonous , 01 g Kilhng a frog Produces para- 
lysis of the extremities of the motor nerves. 
MTO-BJEXATIIK v Muscle 
MYO SIN V Pbotbids and Muscle 
MYBICIN C 44 BI^j 02. [72°] The portion of 
bees’-wax insoluble m alcohol It is myncyl pal- 
mitate (Brodie, A 71, 144) Light feathery 
crystals (from ether) , readily saponified by al- 
coholic potash Accordmg to Nafzger (A 224, 
261) myricin also contams an ether of oleic acid 
MYRICYL ALCOHOL le 

CHjOH [86 5°] Obtained by saponi- 
fymg carnauba wax, m which it occurs both free 
and combmed (Maskelyne, C J 22, 87, Von 
Pieverhng, A 183, 344 , Sturcke, A 223, 294) 
Accordmg to Brodie {A 71, 147) myncyl alcohol 
18 obtamed by saponify mg the myricin of bees’- 
wax, but Schwalb {A 235, 106) considers that 
the myncyl alcohol so obtained has the homolo- 
gous formula C4,H440 

Properties — Small white needles (from 
ether) , almost msol cold alcohol, ether, and 
benzene, but readily soluble in these hquids when 
hot On heating with soda lime at 200° it forms 
melissic acid CO^H [90°] 

DI MYBICYL-AMINE le 

NH(C3<,H8 ,)j(. [78°J Formed by passmg NH, 
for 24 hours over myncyl iodide at 120° (Von 
Pieverhng, A 183, 351) Crystalhne, nearly 
msol boiling alcohol and ether, v sol boihng 
benzene 

MYEICYL CHLORIDE Cs^H^Cl [64 6°] 
Formed from myncyl alcohol and PCI* fVon 
Pieverhng, A 183, 348) Waxy mass (nrom 
ether) , sol alcohol, benzene, and ligroin 

MYRICYL CYANIDE [76°] 

Amorphous (Von Pieverhng, A 183, 367) 

MYRICYL IODIDE C,*H„I [70°] Formed 
by adding phosphorus and sodme in successive 
small portions to myncyl alcohol heated to 120° 
(Von Pieverhng, A 183, 847) Plates (from 
ligroin) , V sol hot alcohol and ether When 
heated with finely divided potassium it yields 
[102°] (Hell a Hagele, B 22, 602) 
MYRICYL MERCAPTAN O^.H,, SH [94 6°] 
An amorphous yellow powder, formed by the 
action of alcohohe KSH on myncyl chloride 
(Von Pieverhng, A 183, 349) SI sol boiling 
ether, ligroin, and alcohol 

MYRISTIC ACID C.^H ,0, le 
Mol w 228 [64°] (250 5° iV at 100 mm) 

Krafft, B 12, 1668 , 16, 1724 , 16, 1719) S G 
54 8622 HF 107,000 (Von Rechenberg) HC 
2,061,712 (Lougumme, A Ch [6] 11, 222) Oc 
curs as glyceryl ether (mynstm) m nutmeg- 
butter (from Myristicamoschata) (Playfair, P M 
[3j 18, 202 , A 37, 163 , Fluckiger, N Rep 
Pharm 24, 213), in Otoba-wax or otobite (from 
Myristica otoba) (Uncoechea, A 91, 369), in 
dika bread (prepaied from the fruit of Mangt- 
fera Oabonensis) (Oudemans, J pr 81, 366) 
amounting to more than one half of the fatty 
acids oontamed therem, m the oil of Cyperut 
esculentus (Hell a Twerdomedoff, B 22, 1742), 
m small quantity m cocoa nut oil (Gorgey, A, 
66 , 814), in common butter (Hemtz, P 87, 267 , 
90, 137 , 99, 429, 688 , J pr 66, 1), in croton oil 



448 


MYRISTIC ACID. 


/S<dilippe, A 105, 1), and in Biouhyba wax 
(feoin MyrtsHca Btcuhyba) It occurs m com- 
bination with nthal m spermaceti (Hemtz, A 
92 , 291) It also occurs in the seeds of Nigella 
tatixa (Greemsh, Bh [3] 11, 909, 1013) and in 
ljco])omum spores (from Lycopodium clavatum) 
(Langer, Ar Ph [3] 27, 241, 289) Itoistio 
acid IS formed by fusing stearolio acid with 
potash (Marasse, B 2,3bl) 

Pr^aratton — By saponifying nutmeg butter 
or mynstin and distilling the acid obtained under 
reduced pressure ' 

Properties — Shining laminas (from alcohol) , 
msol water, v sol hot alcohol and ether A 
mixture of 30 pts myristic acid and 70 pts 
laurio acid melts at 35^ Nitric acid (S G 15) 
readily oxidises it, forming various products i 
(Uverdlinger, B 19, 1893) The dry distillation 
of the calcium salt yields myristone Distilla- 
tion with MeOH in vacuo yields tridecane (Mai, 
B 22, 2133). 

Salts — KA' crystallme soap , v sol water 
and alcohol, msol ether (Playfair) — NaA' — 
BaA', minute lamiD8B,Y si sol water and alcohol 
— MgA'jSaq minute needles (Hemtz) — CuA'j 
mmute bluish green needles — PbA'j amorphous 
mass — (PhA'2)4Pb(OAc)2 insoluble powder — 
AgA' amorphous powder 

Ethyl ether EtA' [11°] (Lutz, B 19,1433) 
p95°) S G (liquid) 8C4 (Playfair) Formed 
from the acid, alcohol, and HCl Crystals , aL 
sol alcohol and ether, m sol ligrom 

Glyceryl ether 045H(,^0tf or OsH^A', 
Mymstm Tnmyristin [55°] and [49^] H 0 
6,601,895 (Lougumme) Occurs m the cases 
mentioned above, and also m large quantity in 
the fat of the oil nut {Myristica surinamensis) 
(Eeimer a WiU, B 18, 2011), and to the extent 
of 1 5 or 2 p c in cochineal (Liebermann, B 18, 
1975) It IS best obtained by extracting powdered 
nutmeg with ether (Masino, O 10, 72) Briihant 
leaflets , v sol warm alcohol, ether, benzene, and 
GHC1„ nearly msol cold alcohol It forms two 
varieties, melting at 55° and at 49°, which are 
mterchangeable by heating 1® above the meltmg- 
point for half a minute (B a W , L ) 

Phenyl ether A'C^Hs [36°] , (230° at 16 
mm ) 

p-Tolyl ether A'C,H, [39°] , (240° at 16 
mm ) (Krafft a Burger, B 17, 1379) 

Chloride C,,B^,COC\ [-1°] (168° at 16 
|nm ) Colourless liquid (Krafft a Burger) 
Amtde C,8H2, CONHj [102°] Formed by 
heatmg the glyceryl ether with alcoholic NH3 at 
100° (Masmo, A 202, 173) or the ethyl ether 
with aqueous NH, at 250° Formed also by 
heatmg the ammonium salt at 230® m a sealed 
tube (Reimer a Will, B 18, 2016), and by the 
action of NH, on the chloride (Krafft a Stauffer, 
B 16, 1730) Plates (from alcohol) , v sol j 
benzene, alcohol, and chloroform, si sol ether, 
msoL water Bromme and NaOHAq forms 
OjaHj, NH CO NH CO C.A, [103°] 

Anilide CjjHa, CONHPh [84°] Prepared 
by boiling the acid with aniline for some days 
(Masmo, G 10, 75) Silky needles , sol ether, 
benzene, and chloroform 

C„H,,CN [19°] (226 6° at 100 

mm) SG 1,® 6281, 7724 Formed from 

the amide by distilling with PsO. (Krafft il. 
Stauffer, B 15, 1730). 


Myristtc-benzote*anhydr%de 
0,,H27 CO 0 CO OflHj [38°] Formed from BzOl 
and potassium mynstate (Chiozza a Malerba, A 
91, 102) Silky lammaa , m sol ether 

Bromo-myristio acid C^H^ BrOj [31°] 
Formed from mynstic acid, amorphous P and 
Br(Hella Twerdomedoff , B 22,1745) Needles, 
msol water, sol alcohol and ether 
Tetra bromo-mynstio acid 
Formed from myristolic acid and Br (Masmo) 
Amido-myristio acid C,4H27(NH2)0^ [263°] 
Formed from bromo mynstic acid and alcoholic 
NHj (H a T ) Needles, msol alcohol 
Phenyl-amido-mynstic acid 
C,4H27(NHPh)02 [143°] Formed from bromo 
mynstic aoia and aniline (H a T ) White 
mass, msol water, si sol benzene, v sol alco 
hoi Gives a dark green pp , with cupric acetate 
m hot alcoholic solution 

Oxy-myristic acid C,4H27(0H)02 [51 5°] 

Formed by boihng bromo myustio acid with 
excess of aqueous NaOH (H a T ) Crystal 
line , msol hot water, v sol alcohol and benz 
ene - BaA'^ flocculent pp , si sol cold water, 
V si sol hot water — AgA' white pp 

MYEISTIC ALDEHYDE C,jH CHO [53°] 
(169° at 22 mm ) Crystalline solid Prepared 
by dry distillation of a mixture of calcium 
mynstate and formate (Krafft, B 13, 1415) 
Isomende — Tftiudecoic aldbhyde 
MYEISTICIN C, 2H,403 [30°] (c 145° at 

10 mm ) S G 1 1601 Occurs m oil of 
mace (Semmler, B 23, 1803) Yields benzene 
when distilled with zinc dust Bromme forms 
Oj^H^Br^O, [105°] 

MYEI8TIC0L (212°-218°) The 

chief constituent of the volatile oil of nutmeg 
(Gladstone, C J 25, 11 , Wright, C J 26, 649, 
686) Besmified by heat PjSj converts it into 
cymene PCI5 yields a chloride, C,oH,,jCl [100°], 
slowly split up on boiling into HCl and cymeno 
HYKISTIK V Glycetyl ether of Myristic 

ACID 

MYEISTOLIC ACID C,, 11240. [12°] Formed 
by passing chlorine into mynstic acid heated 
to 100°, and decomposing the product with 
alcoholic potash (Masino, A 202, 176) Oil 
Not solidified by nitrous fumes Gives Petten 
kofer’s leaction with sugar and H2&O4 

MYKISTONE 0 .H„CO [76°] SO “ 
- 801 , = 792 Sxlvery plates Formed by 

distilling calcium or barium mynstate with 
lime (Overbeck, P 86, 691 , A 84, 290 , Krafft, 
B 16, 1713) Does not combine with NaHSO, 
Oxim C29H54CNOH [51°] Amorphous, 
si sol alkalis (Spiegler, B 17,1675, M 5,242) 
MYEI8T0NITEILE v Nitrile of Myristio 

ACID 

MYEONIC ACID CjnHuNS^O,, (from fiipov, 
a fragrant ointment) Occurs as potassium salt 
in the seeds of black mustard (Bassy, J Ph 16, 
39 , Ludwig a Lange, Z 1860, 430, 577 , Will 
a Korner, A 126, 267), m horse radish (Winck 
ler, J 1849, 436), m rape seed {Brassvca rapa), 
and m turnip seed (Brassica napus) (Bitthausen, 
J pr [2] 24, 273) This salt may be obtained 
by boihng mustard seeds (1 pt ) with alcohol 
(6 pts ), macerating the residue with cold water, 
and evaporating the aqueous extract after addi- 
tion of a little BaCO, The free acid may bo 
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obtained by adding tartaric aoid to a solution of 
the potassium salt, evaporating, and extracting 
with alcohol Syrup, readily decomposed by 
heat Its aqueous solution gives off HjS on 
boiling An aqueous solution of m3rro8in splits 
it up into glucose, allyl thiocarbimide, and 
H^SO^ Boiling baryta water forms a pp of 
BaSO^, with evolution of allyl thiocarbimide 
Caustic potash solution acts vigorously, yielding 
allyl cyanide, NH,, glucose, and allyl thiooarb 
imide Cone HCl sets free H^SO^, boiling 
dilute H SO4 yields HjS, glucose, H^SOi, and 
NHa Zinc and HCIAq give off H^S 

Salts— KA' Groups of silky needles (from 
alcohol) or glassy prisms (from water) , v e sol 
water, nearly insol alcohol, insol ether Tastes 
bitter Its solution is hydrolysed by myrosin 
KC,„H,«NS,0,o - A + CaH.NCS + KHSO, 
The hydrolysis is not brought about by emul 
Sion, yeast, or saliva Water at 116^ yields 
allyl cyanide, HgS, and sulphur Silver nitrate 
solution gives a pp 04H5NSAg5jS04 — BaA', (at 
100°) plates, V sol water 

MYBOSIK A proteid ferment contained in 
the seeds of black and white mustard and of 
many other cruciferous plants It may be ob 
tamed by exhausting white mustard with cold 
water, evaporating below 40° to a syrup, and 
ppg by alcohol (Bussy, J Ph 26, 44 , Wmcklei, 
Jahrb pr Pharm 3, 03) Its aqueous solution 
IS coagulated by heat and by alcohol, when it 
loses its hydrolytic power, but it recovers this 
after a day’s immersion in water It does not 
hydrolyse amygdalin 

MYROXOCARPIN [115°] De 

posited in crystals from an alcoholic solution of 


white balsam of Peru (Stenhouse, A 77, 806) 
Trimetric crystals , a be- 1 93b 756 Insol 
water, v sol hot alcohol and ether Does not 
dissolve in acids or alkalis 

MYRRH A gum resin which exudes from 
Balsamodendron myrrha^ a shrub growing in 
Arabia and Abyssinia The resin yields proto 
catechuic acid and pyrocateohin on potash* 
fusion (Hlasiwetz a Barth, J 1866, 630) Be- 
sides resin and gum (Buckner, N Rep Pharm 
16, 76), myrrh contains a small quantity of an 
esselutial oil, boiling about 266°, S G Ifi 1 0189, 
A*a 1 5196 at 7 6° , /Ap 1 6278 , a*h 1 5472 (Glad 
stone, G J 17, 11) The oil quickly resinihes 
when exposed to atmosphenc oxidation It 
contains (263°) (Fluckiger, B 9, 471) 

According to Kohler {Ar Ph 228, 291) myrrh 
contains a gum CjH,„Oj, a resin 026H,j03(0H)„ 
two dibasic acids C^Hi^Og and and 

7 p 0 of an essential oil OioHmO 

MYRTLE OIL A volatile oil obtained from 
the berries and leaves of the myitle [Myrtus com- 
munis) (Riegal, Pharm Centr 1850, 319) It 
contains a terpene 0,oHig (160°-170°), S G H? 
891, fij, 1 462 at 18°, fij, 1 468, Mh 1 488 (Glad 
stone, J 1863, 648) Jahns [Ar Ph [3] 27, 
174) found in Spanish oil of myrtle pinene 
C.oH.g (169°) [a]o = 36 8, and cineol (170°) 

MYTILOTOXINE CaH.jNOj Occurs m 
mussels {Mytilus edulxs) and in putrid flesh 
(Brieger, Die Ptomaine , Gautier, Bl [2j 48, 13) 
Its h;ydrochloride crystallises in tetrahedra, and 
IS very poisonous, but gradually decomposes, 
losing its poisonous propeities — B'HAuOl, 
[182°] Minute cubes 


HANDININE Occurs in the root 

bark of Nandina donubtica of Japan (Eijkman, 
B T C 3^ 197) White amorphous powder, 
insol water, v sol alcohol, ether, benzene, and 
chloroform Poisonous Gives the alkaloidal re 
actions H2SO4 forms a rcddish-violet colour, 
changed by a drop of HNO, to an intense blue 
Nitric acid gives a green colour changing to 
brown — B'^HjPtClg turned blue by H^SO, 
NAPHTHA V Petroleum 
(/3).NAPHTH-ACRIDINE i e 

/CHv 

CjoHg^ I \0,oHg [216°] Formed by the action 

of methylal, and HCl Upon ()8) naphthyl amine 
(Reed, J pr [2] 34, 160 , 35, 317) Long, straw- 
yellow, needles, v sol alcohol, v si sol ether 
The alcoholic solution fluoresces dark blue 
Nitrate B'HNOj small needles 
Pier ate B'0rtH4(NO2)sOH amorphous 
Derivative v Phenyl naphthaobidinb 
NAPHTHALDEHYDE v Naphthoic alde- 
hyde 

NAPHTHALENE 0,A Naphthalm Mol 
w 128 [80*2°] (Reissert, B 23, 2243) , [80°] 

(Landolt, Z P 0 4, 849) , [79 6°] (Vohl) , [79°] 
(Lessen a Zander, A 225, 111) , [80 06°] (MUls, 
P M [6] 14, 27) (218°) at 760 mm (Vohl. / 

VoL m 


N 

pr 102, 29. Crafts, Bl [2] 39, 282). (217^ 
at 740 mm S G *5 1 iJ2 (V ) , 4 1 146 

(Schroder, B 12, 1613) b G (liquid) 12 978 
(Kopp, A 95, 329) , 982 (L a Z ) H C v 

1,232,400 HCp 1,233,600 (Stohmann), 1,245,000 
(Berthelot a Vieille, Bl [2] 47, 863) , 1242000 
(Berthelot, A Ch [6] 13, 302, 326) HP 
- 17,600 (Stohmann, Kleber, a Langbem, J pr 
[2] 40, 90), -29,000 (Berthelot a VieiUe, A Ck 
[6] 10, 442) , - 42,000 (von Rechenberg) S V 
149 2 (L a Z ) , 148 (Lessen, A 254, 63) , 
146 46 (Ramsay) , S V S 130 61 (Schiff ) 

74 12 m a 6 66 p 0 alcoholic solution (Kanonni 
koff) , 71 78 (Nasini a Bernheimer, O 14, 153 , 
15, 93) S (toluene) 32 at 16 5° , S (alcohol) 
6 29 at 16° (Bieohi, B 12, 1978) Its absorp 
tion in the ultra violet spectrum has been studied 
by Hartley (0 J 39, 161) 

Occurrence —In petroleum from Rangoon 
(Warren a Storer, Mem Amer Acad 9, 208) 
In coal tar, from which it may be obtained by 
shaking the fraction 180°-220° with aqueous 
NaOH and then with dilute H^SO^, and distilling 
the residue alone or with steam (Garden, Thom 
son's Annals^ 16. 74 , Faraday, Tr 1826 . Kidd, 
186, Reichenbach, S 61, 175 . 68, 233). 
Wormation* — 1 A product of the passa^ 
through a red hot tube of the \apour of the fol- 

GG 
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lowing substance* — petroleum, alcohol (Keioh- 
enbach, B J 12, 307), ether, acetic acid, essential 
oils, toluene (Ferko, B 20, 660), xylene, tj>-cumene, 
a mixture of ethylene with benzene, with styrene, 
with anthracene or with chrysene (Berthelot, Bl 
[2] 6, 272, 279), ethylene alone, acetylene, a mix- 
ture of benzene and acetylene (Berthelot, Bl [2] 
7, 218, 278, 30b), oil of turpentine (Schulz, B 9, 
648), wood-tar (Letney a Atherberg, B 11, 1210, 
1222) — 2 By passing over red hot quiokhme the 
vapour of the bromide of phenyl butylene derived 
from benzyl bromide, allyl iodide and sodium 
(Aronheim, B 6, 67 , -4 171, 233) — 3 By pass 
ing the vapour of isobutyl benzene over heated 
lead oxide (Wreden a Znatovitch, B 9, 1606) — 
4 By distilling colophony and gum benzoin with 
zinc dust (Ciamician, B 11, 269) —6 By heating 
dimethyl aniline (1 pt ) with bromine (1 pt ) at 
115° (Brunner a Brandenburg, B 11, 697) — 

6 By oxidising pyrenic acid and distilling the 
resulting naphthalene tetra-carboxylic acid with 
slaked lime (Bamberger a Philip, B 19, 1999) — 

7 By hydrolysis of its sulphomc acids this 
takes place when superheated steam is passed 
through a solution of naphthalene (3) sulphomc 
acid m dilute H^SO^ at 135° (Armstrong a Miller, 
C J 45, 148) 

Synthesis — By dry distillation of the silver 
salt of tetra hydro naphthalene di carboxylic 
.CH, CH(C02H) 

aCid I which acid is formed 

^CH2.CH(C0^) 

by the action of o xylylene bromide gj 

on di - sodio ethane tetra carboxylic ether 
CjNaa(C02Et)2, and boiling the product withalco 
holic KOH Naphthalene is also formed by pass- 
ing the tetra hydro naphthalene di carboxylic 
acid through a red hot tube (Baeyer a Perkin, 
B 17, 448) (v Naphthol and Naphthalene 
nsBiYAiivES, Constitution of) 

Purification —Commercial naphthalene may 
be purified by sublimation It may also be 
purified by repeatedly heating with a little 
H2SO4 (best with MnOj) at 180° and distilling 
with steam (Stenhouse a Groves, B 9, 683) 

Pi ojperties — Monoclmic tables, insol cold, 
almost msol hot, water, v sol alcohol, ether, 
fatty and essential oils, and HO Ac Volatile 
with steam , 1 pt distilling over with about 670 
pts of water (Naumann, B 4, 646, 10, 2014, 
2100, 11,33) Burns with smoky flame Boil 
ing naphthalene dissolves S, P, and the sul- 
phides of As, Sb, and Sn , it also dissolves indigo, 
iodine, HgClj, Hgl^, and AsjOj 

Reactions — 1 Chlorine forms derivatives by 
substitution and by addition (Laurent, A Gh 
49, 218 , 52, 275 , 69, 214) — 2 Bromine forms 
derivatives by substitution — 3 Nitric acid 
forms mtro and di nitro naphthalene — 4 The 
vapour of aqua regia m the cold forms C10H8CI4 
and OjoHjClj (Bunge, B 4, 289) — 5 Phmgme 
has no action (Berthelot, Bl [2] 13, 301) —6. 
The vapour passed through a red hot tube yields 
carbon, methane (Kletzmsky, J 1865, 561), and 
dinaphthyl (Ferko, B 20, 662) When passed 
through a red-hot tube together with hydrogen 
it IS mainly unaltered, but yields some acetylene 
and benzene (Berthelot, Bl [2] 6, 281) When 
passed together with acetylene through a red* 
hot tube it yields much anthracene At a white 


heat it reacts with benzene forming anthracene 
(Berthelot) When passed through a red-hot 
tube containing charcoal it yields some di- 
naphthyl When passed with ethylene through 
a red-hot tube it yields acenaphthene, phen 
anthrene, and dinaphthyl (Ferko, B 20, 662) — 
7 Saturated HIAq at 280° yields the dihydride 
0 |oH, 9, and finally ethyl and di ethyl benzene 
and decane (Berthelot, J 1867, 709) When 
heated with cone HIAq and red phosphorus 
the products are naphthalene hcxahydride, and 
oily C,oH,s (173°-180°) and O.oH^o (153°-158°) 
(Wreden, A 187, 164) — 8 Boiling aqueous 
£Mn04 oxidises it to phthalic acid Aqueous 
KjCrjO, and H2SO4 yield phthalic acid and di 
naphthyl (Lessen, A 144, 71) Dilute HNO3 at 
130° also yields phthalic acid (Beilstem a Kur 
batow, A 202, 216) A mixture of CrO, and 
HOAc oxidises it to naphthoquinone Oxidation 
with MnOjj and H0SO4 yields dinaphthyl and a 
resinous acid 02oH„04, which forms the amor 
phous salts Pb^A'^a* PbHA'", and Ag^HA" 
(Lessen) — 9 KCIO* and H SO, form phthalic 
acid, di chloro-naphthalenes, and syrupy chloro 
oxy naphthaho acid 0,„H,C105 (Hermann, A 
151, 79) — 10 CrO_Cl2 yields di chloro naphtho 
quinone — 11 Aqueous hypochlorous acid forms 
C,„H3(H0C1)2 crystallising in prisms, si sol 
water, conveited by alcoholic potash into 
C,oH 8(OH)4 which crystallises in prisms, almost 
insol water, v sol alcohol, and forms an in 
soluble lead compound Pb^CjoHgO, (dried at 100") 
and a sulphomc acid which yields a crystalline 
calcium salt CaCjoHjoSjOjo (Neuhoff, A 136, 
342) —12 When heated with excess of AlCl, it 
forms benzene and hydrides of naphthalene 
At 160° ISO dinaphthyl is foimed (Friedel a 
Crafts, Bl [2] 39, 195 , 0 R 100, 092) -13 
Methyl chloric m presence of AICI3 forms C„H,; 
[181°j crystallising m plates, v sol hot ether, 
b1 sol cold alcohol (Bischoff, B 23, 1905 , cf 
Liebermann, A 103, 122 , Furth, B 16, 2171) 
— 14 Iodine at 260° appears to form a compound 
C^oH^jI (Bleunard a Vrau, G R 94, 634) —15 
On passing a mixture of cyanogen and naph 
thalene vapour through a red hot tube there is 
formed the mtrile of (a) naphthoic acid — 16 
Heating with chloride of sulphur yields di chloro 
naphthalene (Laurent, A 76, 298) — 17 Nitric 
peroxide forms mtro and di mtro naphthalene 
and, at 100°, the compounds CjoHgO, [225°] and 
C,2H404 [131°] (Leeds, Am Ch 2, 283) —18 
When heated with potassium it forms a black 
powder CjoH^Kj, which is decomposed by water, 
yielding KOH and 0,„H,o (Berthelot, Bl [2] 7, 
110) — 19 Naphthalene (2 pts ) fused with anti 
monious chloride (3 pts ) yields on cooling deh 
quescent crystals of (0, 063)2383013 (W Smith, 
C J 41, 411) — 20 Naphthalene taken inter- 
nally appears in the urine as (j8) naphthol and 
(jS) naphthoquinone (Edlefsen, C C 1888, 1007) 
Combinationswithnitro compounds 
— 0 ,oH,CoH 4(N02)2[1 8] [63°] Prisms (Hepp, 

A 216, 879)-C,oH80oH4(N02),[14] [119°] 

White needles, v si sol alcohol, separated into 
its components by distillation with steam — 
0 ,oH 30 oH 3C1(N02)2 [1 2 4] [78°] Long white 

needles (from alcohol), decomposed by heating 
with potash or anihne, naphthalene bemg set 
free (Willgerodt, B U, 603) — 0, AOACNO*),. 
[152°] White needles, deposited from a mizturt 
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of the alooholiG solutions of naphthalene and 
tri mtro benzene (Hepp, A 21d| 877) — 
C,oHgO^Cl(NOj), [96°] Flat canary-yellow 
needles (Liebermann a Palm, B 8, 378) — 
0i,H,0«H|Me(N0s)2 [61®] Formed by mixing 

naphthalene and di-nitro-toluene dissolved m 
benzene (Hepp) — 0,oH8C^H2Me(N02), [98°] 

Formed from (a) tri mtro toluene and naphthal- 
ene in alcoholio solution (Hepp) Needles — 
CioH,C,H2Me(N02), [100°] Formed from {$)• 
tn mtro toluene and naphthalene Yellowish 
needles (from alcohol) — 0,oHgOjH2Me(N02), 
[89°] Formed from (y) tri-mtro-toluene (H ) — 
CjoHgOgHatNOJaNHj [169°] Orange prisms 
CioHgCaHg^NOjaOH Yellow needles (Gruner, 

Z 1868, 213) — 0,aHaCaH2(NOa)30H [78“^] 
Formed from (;3)-tn mtro pnenol and naph- 
thalene (Henriques, A 215, 332) Y e sol 
alcohol — 0,oH80aH,(NO,),OH [100°] Formed 

from naphthalene and (7) tn mtro phenol pen 
riques) Golden needles (from alcohol), si sol 
alcohol — OioHaC.HMe(N03)30H [106°] From 
naphthalene and tn mtro o cresol (Nbltmg a 
Collm, B 17, 271) Yellowish needles (from 
acetone) — C,oH«CaHMe(N02),OH [127°] From 
naphthalene and tn mtro m-cresol (NOlting a 
feahs, B 16, 1862) — 0,oH8C4H2(N03)3S [60°] 
Yellow needles (from benzene) Formed from 
naphthalene and di mtro thiophene (Bosenberg, 
B 17,1778) 

Picric acid compound 
C,oHaC«H(NOj30H [149°] Golden yellow 
monoclimc needles, sol alcohol, ether, and 
benzene Slowly separated mto its components 
bv boihng water 

Naph<-halene dichlonde CioHgCl Foimed 
by passmg chlorine over naphthalene KCIO, 
and HCl may also be used (E Fischer, B 11, 
736, 1411) Oil, miscible with ether, m sol 
alcohol Begins slowly to decompose at 40°- 
50° into HCl and chloro naphthalene Alcoholic 
potash also com erts it into chloro naphthalene 
Sodium or sodium amalgam at 160° conveits it 
into naphthalene 

Naphthalene tetrachloride CioH^Cl* Mol 
w 270 [182°] Boo 105 35 in a 2 39 p c 

chloroform solution (Kanonnikoff) Formed by 
passing a rapid current of chlorine over naph 
thalene until the product, after having become 
liquid, thickens again, when it is washed with 
ether and crystallised from benzene Formed 
also by treating naphthalene with a saturated 
solution of chlorine m CHCl, (Grimaux, B 5, 
222 , Schwarzer, B 10, 379), by chlorinating 
naphthalene in direct sunlight (Leeds a Ever 
hart, A G J 2, 205), and by the action of 
KCIO, and HCl on naphthalene (Fischer, B 11, * 
736) Large monoclimc prisms, insol water, si 
sol alcohol, m sol ether, v sol benzene and 
petroleum Subhmes at 226°-230° Decomposed 
on distillation into HCl and (o). and (3) di 
chloro naphthalenes (Krafft a Becker, B 9,1088) 
Alcohoho potash forms (a) and some (t) di- 
chloro naphthalene reconverted into naphthal- 
ene on digestmg with iron (Zinm, B 4, 288) 
Boiling dilute AgNO, slowly converts it into 
C,oH,(C 10)3 [196°] When boiled with water it 
yidds 0,A^^(0H)2, which crystallises in 
risms (from ether) [166®], S 3 3 at 100°, and is 
eoomposed on distillation with HOI mto water, 
fid, and ohloro-naphthol Zn and H2SO4 f 


duoe it to (a) naphthol It gives nse to 
C,4HsCl2(OAc)2 [131°] and C,oH«Cl3(OBz), [160°] 

The existence of an isomeric napnthaleno 
tetra-ohlonde [118°] has been demed by Atter- 
berg (B 11, 1223 , cf Fischer, B 11, 736) 

Naphthalene tn chloro bromide C, AClsBr. 
Formed from the tetrachloride and bromine; 
after 48 hours the product is washed with warm 
alcohol and crystaUised from ether Prisms 

Naphthalene dihydnde C,oH,o [16 5°] 
(212°) V D 4 7 (calc 4 66) Occurs m heavy 
coal tar oil (Berthelot, Bl [2] 9, 288) Formed 
by heating naphthalene with cono HIAq for a 
short time at 280° (Berthelot), and by reducing 
naphthalene dissolved m isoamyl alcohol with 
so^um (Bamberger a Lodter, B 20, 3073) 
Naphthalene dihydnde is formed by distillmg 
the bromide of naphthalene tetra hydride, or by 
heating it with alcoholic KOH (Graebe a. Guye, 
B 16, 3032) It 18 likewise obtained by the 
action of sodium on an alcohoho solution of the 
nitrile of naphthoic acid (Bamberger a Lodter, 
B 20, 1704) and, as a by product, when (3) 
naphthylamine dissolved in isoamyl alcohol is 
reduced with sodium (Bamberger a Muller, B 
21, 859) 

Properties — Tables Does not combine with 
picno acid By treatment with bromme dis 
solved in chloroform it is converted into the 
dibromide C,oH,oBr2, which crystallises m thick 
colourless prisms, v sol alcohol and ether, and 
gives off HBr on heatmg (B a L ) 

Naphthalene dihydnde C,oH,o (200°) 

Formed by distilling the dihvdride of naphthoic 
acid with soda lime (von Pechmann, B 16, 617) 
Liquid 

Naphthalene tetrahydnde CioH,* i e 

\ OA<ch' Ch“ ““ S G 12 

978 Formed by heatmg naphthalene with 
HI\q at 280° (Berthelot), with PH,! at 180° 
(Baeyer, A 165, 276), or by adding sodium to 
its solution in isoamyl alcohol (Bamberger a 
Kitschelt, B 23, 1561) Formed also by bus 
pending the tetrahj dnde of (o) naphthyl hy- 
drazine (1 pt ) in boilmg water and allowing a 
solution of cupric sulphate (2 pts ) to drop in 
slowly, nitrogen is evolved, and the naphthedene 
tetrahydnde may be separated from ppd cuprous 
oxide by steam distillation (Bamberger a Bordt, 
B 22, 631) Prepared by heating naphthalene 
(10 pts ) with HI (9 pts ) and amorphous phos 
phoruB (3 pts ) for 8 hours at 220°-225° , the 
yield IS good (8 pts ) (Graebe a Guye, B 16, 
3028 , cf Graebe, B 6, 678) 

Pioperties — Oil, slowly turning brown in air 
Smells like naphthalene Its solution m chloro- 
form absorbs bromme, giving off HBr It imme- 
diately decolourises an acid solution of KMnC^ 
and 18 oxidised to 0jH,(C02H) CHj CHj CO,H 
(Bamberger) The compound obtamed by Baeyer 
and by Graebe yielded phthalic acid on oxida- 
tion by KMnO, and may perhaps not be identical 
with Bamberger’s tetrahydnde When passed 
through a red hot tube it is resolved mto naph- 
thalene and hydrogen 

Naphthalene hexahydride 0,oH„ Heza- 
hydronaphthalwe (200°) (G a G). (206° at 
764 mm) (A) SG g 9419 OE (0°~26 3°) 
000817 (Lessen a. Zander, if 226, 112) 

71 16 (Nasmi a Bernheimer, O 16, 93) S v« 

• •2 
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171 2 (Lossen, A 254, 53) Fonned by heating 
naphthalene with cone HIAq and phosphorus 
(Wiedena Znatovitch,B 9,278,1606, A 187, 
164) Prepared by heating naphthalene (67 pts ) 
with HI (100 pts ) and amorphous phosphorus 
(80 pts) for lO hours at 240^-250° (Graebe a 
Guye, B 16, 5031) , or by heating naphthalene 
(10 g ), amorphous phosphorus (3 g ), and HIAq 
(9 g , boiling at 127°) at 235° for 7^ hours 
(Agrestim, O 12, 496) Liquid, which absorbs 
oxygen from the air Does not combine with 
picnc aoid Beacts with bromine, giving* oflf 
HBr, and forming a product which is converted 
by alcoholic potash into OioH^Br (270°) 

Naphthalene octohydride 0,oHia (185°- 
190°) S G ^ 910 , 892 Formed by heat 

ing naphthalene (6 g ) with HIAq (9 g of S G 
1 7) and red phosphorus for 15 hours at 260° 
(Guye, Bti 2, 138) Liquid, smelling like oil of 
turpentine Absorbs oxygen from the air 

References — Tri amido , Amyl-, Bromo-, 
Bbomo IODO-, Bromo nitro-, Chloro , Chloro 
HITRO-, lODO , lODO NITRO , NiTRO , Dl OXY , Me 
THYL-, Ethyl , Propyl , Phenyl , and Benzyl 

NAPHTHALENES AlsO NaPHTHOL, N APHTHYLAMINE 

and Naphthylene diamine 

NAPHTHALENE, CONSTITUTION OF, v 
Dictionary op Applied Chemistry 

NAPHTHALENE ALDEHYDE v Naphthoic 
aldehyde 

NAPHTHALENE-DIAMINEt; Naphthylene- 
diamine 

NAPHTHALENE-AESONIC ACID v Orga7itc 
conwmnds of Arsenic 

NAPHTHALENE-AZO compounds v Azo 
compounds and Dts azo compounds 

NAPHTHALENE CABBOXYLIC ACID v 
Naphthoic acid 

Naphthalene Pen-dicarboxylic acid 
i e 0,oHg(CO^)j [1 IT Naphthalic acid Mol 
w 216 [26b°] 

Formation — 1 By oxidising acenaphthene 
with KaCrgO, and H2SO4 or HOAc (Behr a 
Dorp, B 6, 862 , A 172, 266 , Anselm, B 22, 
869) — 2 By oxidising pyrene ketone with 
EMnOf (Bamberger a Philip, B 19, 3040) — 3 
Bysapomficafcionof itssemi nitrile C,oHgCy COjH 
wnich IS formed by the action of cuprous cyanide 
upon diazotisedpm amido naphthoic acid (Bam 
berger a Philip, B 20, 248) — 4 By oxidising 
di-ea;o-oxy-acenaphthene with alkaline KMn04 
(Ewan a Cohen, C J 66, 680) 

Properties —Long silky hair like needles 
(from alcohol) , almost insol water, si sol 
ether Split np into water and its anhydride 
by heatmg alone at 145°, by boiling with HOAc, 
or even by exposure over H SO4 (Blumenthal, 
B 7, 10925 Distillation with lime yields naph- 
thalene Yields a fluorescein on heatmg with 
resorom 

Salts — (NEJ^A^'EtOH Plates (from al 
oohol) — Na^A" — KjA^EtOH Plates -~BaA"aq 
spanngly soluble white silvery plates — CaA"aq 

— Al^Vq 

Dt^methyletherMe^" [103°] 

Anhydr%de 0,A<co>0 ^66^ 

Needles (from alcohol) , si sol alcohol and 
benzene Not attacked by boiling HNO« 

Imtdt 0,A<co>^® 


Formed by boiling the acid or its anhydride with 
aqueous ammonia White needles Sol warm 
KOHAq When AgNO^ is added to its solution 
in alcoholic NH, there is formed a crystalline 
PP -^82^54^1 5N8O4 

Naphthalene dicarboxylic acid 0,oH8(C02H)2 
[255°] Formed by reducing di-oxy naphthal 
ene dicarboxylio acid [162°] with HIAq and 
amorphous phosphorus (Claus a Meixner, J pr 
[2] 37, 8) Flocculont pp , insol water and 
ether, sol alcohol Yields naphthalene on dis 
tillation with lime — PbA" greyish white pp 
Naphthalene * a ’ dxcarboxylic aoid 
C,8Ha(C02H)2 [2 2] Obtained by digesting its 
nitrile with HClAq at 200° (Ebert a Merz, B 9, 
606) Long needles (from alcohol) Melts far 
above 300° V si sol boiling benzene, toluene, 
and HOAc, m sol boiling alcohol Yields naph 
thalene on distillation with lime — CaA' 4aq 
minute needles, si sol water — Ag^A" 

C,oHe(CN)2 [268°] Formed by 
distilling naphthalene (a) disulphonic acid with 
potassium cyanide White needles (by subli- 
mation), m sol boiling alcohol 

Naphthalene ‘ jB ’ dicarboxylic acid 
CioH8(COoH) [2 3^ Obtained in the same way as 
the ‘a’ isomende, from naphthalene ‘ 3 ’ disul 
phonic acid (E a M ) Short needles (from 
alcohol) Melts far above 300° Almost insol 
boiling benzene, toluene, and HOAc, m sol 
boilmg alcohol — K2A"|aq tufts of needles, v 
e sol water —CaA" 3 Jaq minute needles, 
almost insol water — Ag^A" 

C,oHJCN )2 [297°] Long needle* 
(from HOAc) Almost msol boilmg ether, al- 
cohol, and benzene 

Naphthalene (7) dicarboxylio aoid 
C,oH 8(C02H)2* Obtained from its nitrile, which 
IB formed by distilling with KCy potassium 
bromo naphthalene sulphonate (obtained by 
Bulphonating (a) bromo naphthalene) (Darm 
stadter a Wichelhaus, A 152, 309 , Z [2] 5, 
671) Small needles, v sol alcohol, insol 
boiling water — BaA" 2aq crystalline grains 
JVifrife C,„Hg{CN)2 [204°] Thin needles, 
si sol alcohol and ether 

Naphthalene (8) -dicarboxylic acid Nitrile 
C,on8{CN)2 [236°] Obtained by distilling potas 
Slum bromo naphthalene (a) sulphonio acid with 
KCy (D a W 1 Needles, v sol alcohol 

Naphthalene (e)-dicarboxyhc aoid Nitrile 
C,oH,(CN )2 [170°] Obtained by distilling potas 
Slum bromo-naphthalene (3) sulphonate with 
KCy (D a W ) Small needles, v sol alcohol 
Naphthalene tn-oarboxylio acid 
CioH 5(C02 H)j Obtained by quicklv heating the 
tetra carboxylic acid to 200°-250° (Bamberger 
a Philip, B 19, 3037) 

Naphthalene tetra carboxylic aoid 0|4HgO, 
i e 0 ,oH 4(C02H)4 [1 1' 4 4^ Formed by oxidis- 
ing pyremo acid with dilute KMn04 (Bamberger 
a Philip, B 19, 1998 , 20, 368 , A 240, 182) 
Colourless glistening plates or needles , m sol 
hot HOAc and water, v si sol alcohol and 
benzene Not attacked bj^ HNO, even at 160° 
Yields naphthalene on distillation with hme 
— Ba^A*’ (dried at 130°) — Ag4A‘^ 

Anhydride C|oH4 Formed 

by heatmg the acid at 150°-170° (Bamberger a 
Philip, B 19, 3037) Needles (from HOAoX 



NAPHTHALENE SULPHONIC ACID, 


m 


Sublimes above 300° Gives a fluorescein when 
heated with resorcin 

Iniide Formed by 

treating the anhydride with NH,Aq Needles 
and prisms Sublimes in needles above 270° 
V si sol alcohol, ether, and benzene Aqueous 
NaOH colours it yellow (forming the Na salt), 
without dissolving it , on adding acids it turns 
white again 

Naphthalene dihydnde dicarhoxyho acid 

C,uH 8 (CO^H)j Dihydronaphthalic acid 
Formed by reducing naphthalic acid with 
sodium amalgam (Anselm, B 22, 859) Colour 
less crystalline solid, v sol warm alcohol, si 
sol ether and water Beduces alkaline KMnO^ 
It turns yellow at 160°-160°, froths at 199°, and 
changes to the anhydride, but is not melted at 
276° 

Naphthalene tetrahydride dicarboxylic acid 

^6^4<Cc]^CH(CO^H)^ [199°] When an 

alcoholic solution of ethane tetra carboxylic 
ether C2H2(C02Et)4 (1 mol ) and NaOLt (2 mols ) 
is heated at 130° with di ai bromo o xylene 


NAPHTHALENE - DIPHENYL AZAXMO. 
NIDM HYDBATE v Azammonium cohpoumdb 
NAPHTHALENE PHOSPHINIC ACID 

C,oH, P(0H)2 Naphthyl phosphoroits acid 
[126°] SG 1377 (Schroder, B 12, 664) 
Formed by the action of water on its chloride 
Aggregates of small needles, si sol cold water, 
almost insol HClAq Melts under water Be> 
duces silver solution It is accompanied by an 
acid (C,8H,)2P0 oh [204°] which is insol water. 

Chloride CjoHjPClj (above 360°) Formed 
bj heating mercunc dinaphthyl Hg(G,oH7)2 with 
PCI3 at 190° for several hours (Kelbe, B 9, 1061 , 
11, 1499) Liquid Combines with cMonne 
forming 0,oH7PCl4 

NAPHTHALENE PHOSPHONIC ACID 

C,oH,PO(OH), [190°] SG 1440 Formed 
by the action of water on its tetrachloride 
(Kelbe) Long needles, v sol hot, si sol cold, 
water When strongly heated it decomposes, 
with separation of carbon, into naphthalene and 
metaphosphorio acid — Ag^A" white pp 

Chloride C,8H,PCl4 Formed from the 
compound CjoH^PCl^ and chlorine 

NAPHTHALENE-STYEENE v Naphthyl 


C6H4(CHJBr) fl mol ) there is formed naph 
thalene tetranydnde tetracarboxyhc ether 

C(CO,kt)]> ’ 

nified with alcoholic potash it loses COj (2 mols ) 
yielding the dicarboxylic acid The yield is 
70 p c of the theoretical (Baeyer a Perkin, B 
17, 448, C J 53,11) Minute tables, si sol 
cold, m sol hot, water , v sol chloroform, al 
cohol, ether, and acetone Splits up at its melt 
ing point into lip and its anhydride On pass 
ing through a icd-hot tube it yields naphthalene 
—Ag^A" white crN stalline pp which yields the 
anhydride and naphthalene on dry distillation 
/CH CHCO\ 

Anhydride j >0 [184°] 

CH CO^ 

Four sided prisms (fiom ether) or needles (b> 
sublimation) , si sol ether, m sol alcohol and 
chloioform, in-sol cold water Slowly re con 
verted into the acid by hot water 

Naphthalene tetra hydride tetra carboxylic 

acid C(CO^)2^ Tehahydro 

naphthalene hhacarho'xyhc acid The ether is 
formed by heating an alcoholic solution of sodio 
chloro malonic ether CNaCl(CO^Et)^ (2 mols ) 
with 0 xylylene bromide (1 mol ), reducing the 
resulting 08H4(CH2 CCl(CO,Et)j)3 by means of 
zinc dust and HOAo to 0 xylylene di malonic 
ether C4H4(CH CH(C02Et)2)j, and treating the 
sodium derivative CsH4(CH2 CNa(C02Et)2)2 with 
an ethereal solution of iodine (Baeyer a Peikm, 
]un , B 17, 448) The ether may also be obtained 
from 08H,(CH2Br)j, sodium ethylate and 
C2H2(C02Et), {v su^a) The free acid, which 
may be obtained by careful sapomflcation of the 
ether with alcoholic potash, la a s>rup which 
splits up at 185° into CO2 and the dicarboxylic 
acid described above 

Befeirence — Bkomo naphtiulene dicarboxy 

LIO ACID 

Dl-NAPHTHALENE OXIDE v Dinaphthyl 

ENB OXIDE 

NAPHTHALENE Dl-OXIX v Di^oxim oi 
Napbtboqoxnonb. 


ETHILFNE 

NAPHTHALENE (a) SULPHINIC ACID 

C,^ feO H Formed by digesting a solution of 
tbe chloride of naphthalene (a) sulpbomc acid 
m ether with sodium amalgam (Gessner, B 9, 
liOO, cf Otto a Mones, B 6, 860) White 
scales, V sol water, si sol HClAq, m sol alco 
hoi, si sol ether Decomposed by HClAq at 
180° into naphthalene and SO2 

Salts — KA' -^aq glistening scales 
— BaV l^aq Slender needles S 6 at 14°, 
2 at 100° — PbA'o aq long branched needles 
— AgA' Soluble plates, not decomposed at 200° 

Naphthalene (i8)>8ulphinic acid C,oH, SO^H 
[105°] Formed in the same way as the pre- 
ceding isomeiide from naphthalene (3) sul- 
phonic acid, and ppd by addmg HCl to a solution 
of the Na salt as a white crystalline powder, m 
sol alcohol, ether, and water, almost msol 
HClAq Beadily decomposed by HClAq at 150° 
into naphthalene and SO 

Salts — 1^'^aq scales —BaA'^ ghstening 
needles S 4 7 at 16° , 6 25 at 100° -CaA'2 3aq 
white crystalline solid, V sol water and alcohol — 
MgA'jbaq scales, more sol alcohol than water 

References — Bromo and Chloro naphthal- 
ene SULPHONIC ACID 

NAPHTHALENE (a) SULPHONIC ACID 

CjoH, SO3H Formed, together with the (3)- 
isomende, by dissolving naphthalene in H2SO4 
At 160°-170° the chief product is the (3) acid, 
but at 80°-100° the product consists mainly of 
the (a) acid (Merz a Weith, B 3, 195 , cf Fara- 
day, P 7, 104, Berzelius, P 44, 377, Liebig a 
Wohler, P 24, 169 , A 37, 197) Naphthalene 
IS converted by Cl SO,H (1 mol ) into a mixture 
of the (a) and (3) sulphonic acids (Armstrong, 
C J 24, 17s) It may be separated from the 
(3) isomeride by means of the calcium or lead 
salts Crystalline and deliquescent, v e sol 
water, sol alcohol, si sol ether Partially con- 
verted mto the (3) isomeride by heating with 
H2SO4 at 100°, more completely at higher tem 
peratures Decomposed into naphthalene and 
H2SO4 by heating with HClAq at 200° Oxidised 
by KMn04 m acid solution to phthalic acid (Beil- 
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ftema Kurbatoff.O C 1881,369, A 202,216) 
Alkaline KMnO^ yields CA(C02H) CO OO^H 
^ennqnes, B il, 1607) and phthalio acid. 
Bromine forms dibromo naphthalene andbromo- 
naphthalene snlphomo acid 

Salts— KA^iaq Plates (from alcohol) 

8 7 7 at 11®. — CaA'a 2aq Plates (slowly decom- 
posed at 80®) S 6 at 11® - BaA'^ aq Plates 
S 1 16 at 10° (M ) , 1 13 at 15® , 4 76 at 100® 
(Begnaalt, J vr 12, 99) — PbA'j 3aq Plates 

S 3 7 at 10® — Pb.OA'j —AgA' S 10 3 at 10® 
Ethyl ether EtA' Formed by boihng the 
ohlonde (1 mol ) with alcohol (2 mola ) (Kim- 
berly, A 114, 133) Viscid liquid, which slowly 
solidifies Insol water, miscible with alcohol 
md ether Decomposed on distillation, giving 
SO2 and naphth^ene Aqueous or alcoholic 
potash merely saponifies it Water at 150® 
resolves it mto alcohol, naphthalene, and H2SO4 
Oonverted by POI5 at 160® into (a) chloro 
naphthalene and SOCl^ (Garius, A 114, 145) 
Chloride 0,oH, SO^Cl [66°] Ghstenmg 
plates (from ether), v sol ether, CS^, and 
benzene (Maikopar, Z 1869, 710, Kimberly, 
4 114, 129) On passing chlorine into a solu 
tion m GS2 there is formed the tetrachloride 
DioH,Ol4 SOaCl, a thick liquid, sol CS^, chloro- 
torm, benzene, and ether, and oonverted by alco 
hollo potash mto di oUoro naphthalene sul- 
phonic chloride (Widmann, B 12, 2228) 

Amide C,oHj SOaNHj [150®] Prepared 
by warming the chloride with cone NH,Aq 
Sol water, v sol alcohol and ether Its alco 
hoho solution gives with AgNO, a crystalline 
pp OjoH, SOjNHAg, V sol alcohol and ether, 
quickly blackening in light 

Benzoyl derivative of the amide 
C,oH, SOaNHBz [195®] Formed by heating 
the amide with BzCl (Kimberly) Minute four 
Bided pnsms (from alcohol) (Wolkoff, Z 1871, 
422 , B 6, 142) In sol water, m sol alcohol 
and ether Decomposed by boiling KOBAq into 
benzoic acid, NH,, and naphthalene sulphonio 
acid PClj converts it into SO., N COl CgH^, 

which crystallises from ether in large four sided 
plates [94®] and is re converted by boiling water 
or alcohol into CjoH^ SO2 NH COCgH^, and 
by ammonium carbonate into crystalline 
SO2 N C(NH2)0eH^ Behaves like an acid, 
decomposing carbonates, and forming the salts 
— SO2 NKBz pnsms, v sol water and 
alcohol — CaA'2aq needles — BaA'j slender 
needles, si sol water — AgA' mmute needles 
AnifadeO,oH,S02.NHPh [112®] Needles 
(Carleson, Bl [2] 27, 360) 

(a) - Naphthahde SO2 NHC.oH, 

[82®] Small needles (0) 

Naphthalene (3)-sulphoxiio acid S0,H 
Produced by the action of H2SO4 upon phenyl 
(a) naphthyl ketone, the isomeric change result 
mg from &e heat evolved m the reaction (Elbs 
a Steimke, B 19, 1966) Prepared by heating 
naphthalene (600 g ) with H2SO4 (400 g ) for 
8 hours at 160® and purifying the aoid by means 
of the Ca salt (Merz a Weith, B 3, 196) Non- 
deliquescent crystals Not decomposed by 
dilute HGlAq at 200° Split up mto naph- 
thalene and H2SO4 by distilhng with dilute 
H2SO4 at 135® in a current of superheated 
steam (Armstrong a Miller, C J 45, 148) Oxid- 
ised by alkaline KMn04 to 0«H4(C02H) CO COj^H 


(Henriques, B 21, 1607) EMn04 m neutral or 
acid solution yields phthalio acid (Beilstem a 
Kurbatoff , 0 0 1881, 869 , A 202, 216) GrO, 
and dilute H2SO4 yield naphthoqumone sulphonio 
acid (B a K ) The Ca salt yields phthahe acid 
on oxidation by CrO, Bromine water forms 
bromo naphthalene sulphonio acid 

Salts — KA'^aq Plates (from watert or 
needles (from dilute alcohol) S 6 6 at 10® S 
(85 p 0 alcohol) 9 — CaA'j Plates S 1 3 at 
10® — BaA'2aq Plates S 345 at 10® — 
PbA'jllaq Scales S 9 at 10® 

Chloride C,oH, SOjCl [76®] Plates , less 
soluble in ether than the (a) isomende (Maiko 
par) Keduced by HI to {&) di naphthyl di 
sulphide [139®] (Cleve, B 21, 1100) Oombmes 
with chlonne (dissolved in CS2) forming a 
tetrachloride 0|oH,Cl4 SOjOl, which separates 
I from chloroform in colourless cubes [131®] , v 
sol chloroform, CS^, and hot HO Ac, insol watei 
' (Widmann, B 12, 959) The tetrachloride is 
converted by boiling alcohoho KOH into di 
chloro naphthalene {$) sulphonio acid 
' Amide C,oH, SO^NH* [212®] (Cleve, Bf [2] 
25, 258) Small thin plates (from alcohol) , si 
sol water and ether 

I Ethylamide C,oH, SO^NHEt [82 5^] 
(Carleson, Bf [2] 27, 360) 

Anihde 0,^, SO, [132®] Needles 
(a) - Nap ht halide 0,,H, SO^ NHC.oH 
[177 6®] Needles 

Naphthalene tetrahydnde sulphonio acid 
OioHn SO3H Formed by heatmg naphthalene 
tetrahydnde with H2SO4 for 3 hours at 40® 

I (Graebe a Guye, B 16, 3030 , Bamberger a 
Kitschelt, B 23,1565) Crystals, v sol water 
and alcohol Decomposed by distillation with 
dilute H2SO4 and a current of superheated steam 
at 176®, or by dilute HjP04 at 130® (Fiiedel a 
Crafts, B; [2] 42, 66, C B 109, 95) — NaA'2aq 
Tables, v sol water —BaA'2 2aq Tables, sol 
hot alcohol, si sol cold water 

Naphthalene *a’-disulphonic acid 
C,oHa(SOjH)2 [2 2] Formed, together with about 
an equal quantity of the (&) isomende and some 
of the (5) isomende, by heating naphthalene 
(1 pt ) with H2SO4 (6 pts ) for 4 hours at 160® 
(Ebert a Merz, B 9, 592, Armstrong, B 15, 
204 , cf Berzelius, A Gh [2] 65, 290 , Laurent, 
Compt Chim 1849, 390) The acids may be 
partially separated by their Ca salts, that of the 
IB) acid crystallising out first, while that of the 
(a) acid IB the most soluble The potassium salt 
of the (o) acid is more soluble than that of the 
(3)- acid, and less soluble than that of the (5) 
acid Long, very deliquescent needles , si sol 
cold cone HClAq Gives di oxy naphthalene 
[186®] on fusion with KOH {cf Gness, B 13, 
1959 , Dusart, G R 64, 859 , Darmstadter a 
Wiohelhaus, A 162, 306) Water at 200® splits 
it up mto naphthalene and H2SO4 Fusion with 
NaOH forms (0) naphthol (8) sulphonio acid 
C,oH.(OH)SO,H (Weinberg, B 20, 2906) PBr, 
forms (5)-di-bromo naphthalene Tields di- 
chloro-naphthalene [114®]. 

Salts — K 2A''2aq Transparent needles 
(from hot saturated solutions). S (of K2A'') 71 
at 18® — Na^A^Oaq Ghstemng needles S (of 
Na,A") 45 5 at 18®-CaA'6aq S 16 at 18® — 
CaA"3aq (from a rapidly-cooled hot saturated 
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solution) —BaA^' 2aq[ Long, broad needles S 
1 2 at 19^ — PbA''2aq Long needles , sol water 
Ohloride 0,^(80301), [168°] (E a M), 
^62°1 (A ) Obtained by heating the K salt with 
PCI5 at 140° Plates (from benzene), or needles 
(from ether) S (benzene) 18 3 at 14° 

Atntde 0,oH8(S02NH2)a [243°] Needles , 

m sol hot NHjAq and alcohol 

Naphthalene * /3 ’•disulphonio acid 
CittH<,(SOsH)2 [2 3'] ? Almost the sole pro 
duct obtained by heatmg a mixture of naphthal 
ene (1 pt ) and H^SO^ (5 pts ) lor 24 hours at 
180° (Ebert a Merz) Formed also from its 
‘ a *-iflomeride by prolonged heating with HjS04 
at 180" Somewhat deliquescent plates Gives 
(3) naphthol ‘ /3 ’ sulphonic acid and {&) di oxy- 
naphthalene on fusion with potash Yields 
C,oH,CL [135°] 

Salts — Na^A"aq aggregates of minute 
prisms S (of Na^A") 1 2 at 19° — Bushy 
groups of needles 8 5 2at 18° — CaA"aq S 6 2 
at 18° When once dry this salt dissolves in 
water with great difficulty - BaA"aq — PbA"aq 
CAiortde C.oHsiSOjCl), [226°] S (benz 
ene) 45 at 14° Tufts of small needles or thin 
plates , V si sol HOAc (difference from the (a)- 
ihomeride), v sol benzene 

Amide Cn,Hfi(S02NH2) Small needles, v 
si sol NH,Aq, almost insol alcohol, ether, 
benzene, and toluene Not melted at 305° 
Naphthalene (7) disulphonic acid 
C,(>Ha(SO,H)^ [1 4^ Formed by treating naph 
thalene (1 mol ) with CISO3H (2 mols ) below 
100° and also by sulphonatmg naphthalene with 
SO, (Armstrong, B 15, 204, Armstrong a 
Wynne, C J Proc 2, 230 , 3, 42) Its Pb, Ca, 
and Ba salts resemble those of the {$) acid, 
dissolving very sluggishly m water On fusion 
with potash it yields di oxy naphthalene [260°] 
— Na^A" 2aq — K^A" 2aq plates, less soluble 
than the corresponding salt of the ‘ a ’ acid 
Chloride C,oH,(SOCl) [184°] Prisms 
(from benzene) lields (7) di chloro naphthal 
ene [107°] on tieatment with PClj 
Naphthalene (S) disulphonio acid 
C,„lI,(SO,H) [13^ AhocalUd{y) Occurs m 
small quantity in the product of sulphonation of 
naphthalene by H SO, at 160° (Armstrong, B 
15, 204) Formed by ti eating potassium naph 
thalene (i8) sulphonate with CISO3H (Armstrong 
a Wynne, C J Proc 2, 230) — BaA ' 4aq — 
NaA' 7aq Formed also bv heating naphthal- 
ene {$) sulphonic acid with fuming HjSO, at 
100° (Ewer a Pick, Cr P 45,229 [1887] , Aim 
strong, C J P'foc 4,10) Long needles Gives 
dioxy naphthalene [135 5°] on fusion with 
potash Yields C,oH, Cl^ [49°] The potassium 
salt IB more soluble than that of the (a) or (j8) 1 
acid — KjA'^aq — Na^A" 4aq — BaA ' 4aq — 
CaA" 4aq — PbA"3^aq 

Chloride C.oH^lSO^Cl) [125°] Small 
prisms (from benzene) On treatment with 
PCI, it yields di chloro naphthalene [69°] 

Naphthalene (1, 2') disulphonio acid Formed 
from (a) naphthylamine disulphonio acid (Arm- 
stiong a Wynne, C J Proc 6, 186) Yields 
CioH^CL, [62 5°] — K^"aq 
Chloride [122 5°] 

Naphthalene (1, 3) disulphonio acid Ob- 
tained from (!', 1, 8) or (2, 2', 4') naphthylamine 
disulphonio acid by eliminating NH, (Armstrong 


a Wynne, C J Proe 5, IS, 129) Yields 
0,*H.C1, [61°] - K,A"2aq -BaA'Maq 
Chloride [137°] 

Naphthalene hexahydnde (a)-di.fiilphonio 
acid C,oH, 2(S05H)^ Formed by heatmg naph- 
thalene hexahydnde with HjSO. and SO,, and 
separated from the ()3)-isomeride by means of 
the K salt (Agrestmi, 0 12, 496) — (dried 
at 105°) Nodules, sol alcohol 

Naphthalene hexahydride (i3)-siilphonio 
acid C„H,2(S0,H),. Formed as above — 
E^A" 14aq Insol alcohoh 

Naphthalene tnsnlphonic acid 0,„H3(S03H), 
[2 4 2'i. Formed from naphthalene and CISO3H 
(Wynne, G J Proc 3, 146) Yields 
[194°] ~Na,A'"5aq 

Naphthalene tetra-sulphonio acid 
C„)H4(S03H)4 Formed by heatmg naphthalene 
with H0SO4 and P O5 for three or four hours at 
260° (Stenhofer, B 8, 1486, M 3, 111) Two 
isomeric acids are formed m the process, and 
when a solution of their Ba salts is slowly 
evaporated at 30° to 35° the salt of the acid 
here described crystaUises out in striated pnsms 
Prisms (containing 4aq), v e sol water, si sol 
alcohol, insol ether Decomposes above 170° 
Salts — K^A^^ 2aq non deliquescent needles 
— Na,A*^ 2aq (at 100°) — Na^A*^ lOaq very de 
liquescent pnsms — Ba^A*^ xaq prisms — 
Pb 6aq crystalline pp — Cu-,A*^ 12aq blue 
prisms — Ag^A*^ 2^aq very soluble needles 
References — Bromo , Chloro , Iodo- and 
Nitro naphthalene sulphonic acids 

NAPHTHAL-FLUOBESCEIN %t 

°<c;H:|oH)>C<0,;i:>CO Formed 

bv heating naphthahe anhydride and resorem at 
250° (Ternsse, A 227, 136) Yellow rhombic 
prisms Its alkaline solution is red, with splendid 
green fluorescence 

Acetyl derivative Co^H^AcO, [191°] 
C^^HjsAcOjaq [120^] Needles (from acetone) 
Insol alkalis, but saponified slowly By treat 
ment with PCI5 it is converted into the chloride 
C ,11,^0, Cl , which crystallises m scales, sol 
chloroform, acetone, or glacial acetic acid, 
hardly sol benzene, ether, or alcohol 

Naphthal eosiu C24H,„Br405 [above 310°] 
Foiiiied by adding biomine to an alcoholic 
solution of naphthal fluorescein Its alkaline 
solutions are orange, with jellow fluorescence, 
and dye silk scarlet 

NAPHTHALIC ACID v Naphthalene di 

CARBOXYLIC ACID 

NAPHTHALINES Alkoyl derivatives of 
Naphthylamine [q v ) 

NAPHTHALIDINE SULPHONIC ACID v. 

(1,4') Naphthylamine sulphonic acid 
NAPHTHALIN v Naphthalene 
(0) NAPHTHAMIDINE C.^H, C(NH) NH, 
White crystalline mass, obtained from its hydro- 
chloride, which 18 prepared by the action of 
alcoholic NH, at 60° to 60° upon (0) naphth- 
imido ether 0,oH; C(NH) OEt (Pinner a Klein, 
B 11, 1486) — B'HCl [226°] Needles 

(a) NAPHTHAMIDOXIM C„H,„Np ue. 
O.oH, C(NOH) NH, [149°] Obtained by mix- 
ing the mtrile of fa) naphthoic acid with hy- 
droxylamme hydrocnlonde, Na,CO,, and alcohol 
(Ekstrand, B 20, 223) Plates (from dilute 
alcohol), v sol alcohol, insol ligroin On boil- 
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Ing with AOjO tt yields 0,^,C<’^^CMe 
t86»] OlCO^t yields 0, A 0(N0 CO^t) NH. 
[111°] COCl, forms 0,ft 

[189°] (Eiohter, B 23, 9468) -B'HCl [160°] 
Needles — B'aHjPtClg yellow pnsmatio needles 
Acetyl dertvaHve C,aH7C(NOH) NHAo 
rL29°] (Richter, B 20, 227) White needles, 
insol water, v sol alcohol and ether 
(o) Naphthoyl derivative 
0,„H, C{NOH) NH CO 0,oH, [228°] Needles , 

almost msol HClAq 

(J3) Naphthamidoxixn 0,oH, C(NOH) NHj 
[150°] Formed from (jS) naphthonitnle and 
alcoholic hydroxylamine (Ekstrand) Scales, 
decomposed by boiling water On heating with 

Ao,0 It yields C|,H, 0<^^jj®^0Me [86°], which 

18 also formed by boiling the acetyl denvative 
with water (3) Naphthoyl chloride forms the 

corresponding azoxim C,.H, 

[176°] Acetic aldehyde yields the compound 
C„H, C.^^g>CH CH, [122°] crystallising in 

needles Cyanogen passed into an alcoholic 
solution of (6) napbthamidoxim forms the com 
pound 0,oH, C(NOH) NH C(NH) CN [119°] 
(Bruhl,B 23,1463) Cl COjE t m chloroform forms 
C(NO COjEt) NH, crystallising in needles 
[121°] COCl, yields white felted needles of 

C„H, O^^j^^CO [216°] Boiling acetoacetic 

ether forms C,oH, CH, CO CH, crys 

tallising in plates [109°] 

Salt— B'HCl [178°] Needles, v sol water 
Acetyl derivative C,oH; C(NOH) NHAc 
[164°] Faintly yellow needles, msol water, si 
sol cold alcohol and ether 

Benzoyl derivativeOx^i C(NOH) NHBz 
[179°] Silky felted needles (from alcohol), m 
sol water, si sol cold alcohol On boiling with 

water it yields C.oH, C<^j^^^C CeH^ [116°] 

Ethyl ether C.oH C(NOEt) NH, [76°] 
Formed from (j8) naphthamidoxim, NaOEt, and 
EtI at 100° (Richter, B 20, 227 , 22, 2455) 
Shining felted needles, v si sol water, v sol 
alcohol, ether, chlorofoim, and ligroin, sol 
HClAq, msol NaOHAq 

NAPHTHANISOL v Methyl ether of Naph 

THOL 

NAPHTHANTHEACEKE CigH,, 
CA<ci8cHS>O.H. [141°] Formed 
by boiling naphthanthraquinone with zinc dust 
and aqueous NH,Aq till the red colour has dis 
appeared, extracting the residue with alcohol 
and adding HOAc to the extract (Elbs, B 19, 
2211) Large colourless serrated plates with 
powerful green yellow fluorescence May be 
sublimed — Piorate 0,»H„2C«H,(NO )jOH 
[133°] Red needles (from benzene), decom 
posed by aldohol 

NAPHTHANTHRAQTHNONE 0„H,oO, xje 
[168°] Formed by heating 
naphthoyl o benzoic acid with oonOoH^SO^ (Elbs, 


B 19, 2209) Glittenng deep yellow grams or 
prisms, si sol alcohol and ether, m sol acetone, 
HOAc, and EtOAo, v sol chloroform and 
h3nzene, msol petroleum ether May be sub* 
limed as needles arranged m leaflets Gone 
H,S04 forms a brown solution Sodium amalgam 
added to its alcoholic solution forms a dark- 
violet zone (like anthraqumone), but on warming 
the liquid becomes red (anthraqumone gives a 
green liquid) It does not combine with picrio 
acid 

KAPHTHAQTIINOLINE v Naphthoquinol 

INS 

KAPHTHAQTJINONE v Naphthoquinone 
NAPHTHAZABIN v Di - OXY NAPHTHO 

QUINONP 

(ajS) NAPHTHAZINE C.oH^N, i e 
c.H. <CHCH cyc-^^o ^^^ 

[275°] 

Formation — 1 By heating (a) nitro naph 
thalene to redness with lime (Laurent), or 
zinc dust (Doerr, B 3, 291 , 10, 772 , Klobu 
lowski, B 10, 670) — 2 By the action of (8) 
naphthoquinone m HOAc solution upon naph 
thylene o diamine (Witt, B 19, 2796) —3 By 
fusing 03) naphthoquinone with ammonium 
acetate, ttie yield being small (Japp, G J 51, 
100) — 4 By heating (a) chloro (6) naphthyl 
amine with lime (Cleve, B 20, 1991) 

Proper to —Yellow needles, si sol alcohol 
and benzene, with pale violet fluorescence, m 
sol phenol and aniline Cone H^SO^ forms a 
violet solution becoming orange yellow on dilu 
tion, and finally colourless, depositing the naph 
thazme Bromine m presence of iodine yields 
CgoH^Br^Nj melting above 320° 

{/8/3) Naphthazine 

[243°] 

Formed by adding a strongly acid solution of 
diazobenzene chloride to a warm solution of 
(03) di naphthylamme (Matthes, B 23, 1333) 
Woolly bunches of long yellow needles (fiom hot 
alcohol or hot HOAc) Its solutions m alcohol 
and benzene exhibit a blue fluorescence , its 
solution m HOAc shows green fluorescence 
NAPHTHENES C«H „ A class of hydro 
carbon, forming the principal constituents of 
Caucasian petroleum , they are isomeric w ith 
the olefines, from which they differ m behaving 
as saturated compounds 'They resemble the 
paraffins in yielding by substitution chloro 
derivatives, readily dissociated into hydrochloric 
acid and a hydrocarbon of formula On 

oxidation they are converted into hydrocarbons 
poorer in hydrogen and oxygenated products, 
thus resembling naphthalene 

As regards their constitution the carbon 
atoms are arranged m a closed chain, and the 
determmation of the specific refractive energy of 
the members of the series appears to show that 
they contain no olefinoid combination of carbon 
atoms They are probably hexahydridea of the 
aromatic hydrocarbons 

They also probably occur in petroleum from 
Hanover, Galicia, Borislau, and Burmah, but 
have been mistaken by former observers for the 
olefines They are also formed in the dry dis- 
tillation of resm (cf Renard, C JR 96, 141, 243)» 
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The following are the physical properties of some of the members examined 


16-18 

r ^ 

M* 


Mr 

md 

R. 

Decanaphthene 



7808 

1 4306(. 

143863 

14427 

1433 

77 2 

Endecanaphthene 



8019 

1 43883 

1 4466 

1 4515G 

1441 

84 2 

Dodecanaphthene 



812 

14438 

1 45173 

145646 

1 44606 

918 

Tetradecaiiaphthene 



8216 

1 44913 

1 45706 

14619 

14514 

1071 

Pentadecanaphthene 



8290 

14544 

1 46136 

14661 

14544 

114 7 


The naphthenes are obtained from the fol 
lowing fractions of Caucasian peti oleum 

V I turn 


Octonaphthene C„Hjj IK) -120® 

Nonaphthene 

Decanaphthene C,oH „ 1 

Endecanaphthene C,,Ho 2 Is0°-lft5° 

Dodecanaphthene C, 2 Ho 4 100^-197® 

Tetradecaiiaphthene 240 241® 

Pentadecanaphthene C, JLo 24b® 248° 

(Mark own ilvoff a Oglobme, A Ch [6] 2, 44b) 
Some of these hydiocarbons (e g octonaph 


thene and nonanhthene) occur in two isomnic 
forms Octoii vphthcne on treatment with H SO, 
and HNO, yields tri nitro m xylene, and it is 
therefore probably m xylene hexah>diidc (Mar 
kownikoff a Spady, B 20, 1851) Nonaphthene 
(13b°), SG 7067 IS identical with pseudo 
cumene hexahydiide, for it yields sometri nitro 
il/ cumene on niti ition and i|) cumene sulphonic 
acid with excess of BL^SO, (Konovalolf, C C 
1887, 1133, J R 22, 4, 118) Heptanaphthene 
CjH,, also occurs- in Caucasian peti oleum and 
boi’s at 101® (MilkovN k%, hi [2] 45 18>) 

Hexanaphthene carboxylic acid C„H„ CO H 
Hexahydro benzoic acuU (216°) SG 
0503 Obtanud from the oils of Baku b\ e\ 


tracting with caustic «oda, and puiifaed by fiac 
tional distillation of its methyl ether (A‘^ehau, 
B 23, 867) Thick colourless oil, smelling like 
valeric acid Not solid at —10^ Not attacked 
by bromine in the cold HNOj and KMnO, act 
slowly upon it It 8lowl> expels HCl from 
CaClj Cone H SO, dissolves it, and, on w«irm 
mg, decomposes it Phosphoric acid decomposes 
it giaduall> in the cold 

Salts— KA Very hygroscopic soap like 
mass, gradually becoming crystalline , v »ol 
water and alcohol — NaA' Flat hygroscopic 
prisms — CaA' 4aq long pointed needles A 
eaturated solution becomes milky on heating 
and clear again on cooling — BaA « Large thin 
plates, V sol alcohol, m sol water — BaA'^aaq 
Amorphous — Cd M ^ Pearly plates, si sol cold 
water— AgA' Curdy pp 

Methyl ether UeA' (167°) SG 
9055 Colourless liquid with sickly odour 
Chloride C„H„ COCl (168°) Slowly do 
composed by water 

Amide 0,H„CONHj [123 5®] Melts under 
water Extremely thin peaily plates, m sol 
water, v sol other solvents 

Anilide C,H„CONHPh [94®] Long 
elastic needles 

NAPHTHENYL-AMIDINE v Naphthamu) 


INX 

NAPHTHIEINE v Di amido dpsaphthtl. 
EAPHTHIL BENZOIN v Benzoin 


(&} NAPHTH IMIDO-ACETATE C„H„NO, 

le C,„H, C(NH)(OAc) [152®] Prepared by 
boiling naphth imido isobutyl ether with Ao^O 
(Pinner a Klein, B 11, 1487) White needles. 

(i3) NAPHTH.IHIDO.ISOBTJTYL ETHEB 
C„H, NOie C,oH, C(NH) OC^H, [38®]. Pre 
pared by the action of gaseous HCl on a solu 
tion of (j8) naphthonitnle C,oH, CN in isobutyl 
alcohol (Pinner a Klein, B 11, 1487) Long 
white needles — B HCl Decomposed by heat 
into isobutyl chloride and the amide of (3) naph 
thoic acid 

(3)-NAPHTHIMIDO ETHYL ETHER 

C,oH C(NH) OEt Hydrochloride B'HCl 
Prepared by leading HCl into an alcoholic sola 
tioii of the nitrile of (3) naphthoic acid (Pinner a. 
Klein, B 11, 1485) Decomposed by heat into 
EtCl and the amide of (3) naphthoic acid 
(a) NAPHTHINDOLE C.^H^N i e 

0,oH,<^t^>CH [175°] Obtained by distil 

ling its carboxylic acid (Schlieper, A 239, 229) 
Plates (from hgroin), v sol alcohol, ether, and 
benzene, si sol hot water Colours pme wood, 
in presence of HCl, bluish violet Its solution 
111 acetic acid gives a led colour with cone 
HN0„ and a bluish green pp on boiling with 
hydrogen peroxide Its piciate crystallises in 
needles — B^HCl Colourless pp , got by adding 
HCl to the solution in HO Ac 

On boiling an alcoholic solution of (a) 
naphthindole with zinc dust and HCl there is 
foimed a hydride which yields an oxalate melt 
mg at 166° 

(3) Naphthindole C,oH,<^^y^CH (aboTO 

360®) at 760 mm , (222® i V at 18 mm ) 

Formation —1 Bv heating ethylidene (3) 
naphthyl hvdrazine wuth ZiiClj , the yield being 
small —2 By heating the (3) naphthyl hydraz 
ide of pyriivio ether with ZnCl^ at 195°, the 
intermediate body being (3) naphthindole car 
boxylic acid (Schlieper, A 236, 178) 

Piopcrties —Yellow oil, v sol alcohol, ether, 
benzene, and HO Ac, si sol hgroin Yields a 
jnerate, crystallising in dark red needles, and a 
nitrosamme Cone HCl\q sohdihes the oil 
It colours pine wood, m presence of HCl, violet 
Oxidising agents yield a solid product 

(a) NAPHTHINDOLE CARBOXYLIC ACID 

C„H.NO, te C,.H.<™>CCOJH [202°] 

Formed by the action of boiling alcoholic potash 
upon its ether, which is obtained by heating the 
(a) naphthyl hydrazide of P 3 rruvic ether wnth 
ZnClj (Schlieper, A 239, 282) Silvery lamina 
(from water), v si sol hot water, v sol alcohol 
and ether Decomposes above 210° into CO^and 
(a) -naphthindole 
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Ethyl ether EtA' [170°] 
(^)-Naphtliindole-oarboxylio acid Oi,HgN02 

i-* [226»] Obtained by 

aapomfying its ether, which is formed when the 
(B^-naphthyl hydrazide of pyruvic ether is heated 
with ZnClj (Sohheper, A 236, 181) Colourless 
plates, msoi water, si sol ether, v sol hot 
HOAo and alcohol Does not colour pine-wood 
Bromine gives a yellow pp 

(a).NAPHTHINDOLE STTLPHONIC ACID 

SO,H (?) The sodium salt of 

this acid, formed by the action of (a) naphthyl 
''.mine on the compound of glyoxal with NaHSOa, 

B converted by mineral acids into (a)-naphthox 
ndole (Hmsberg, B 21, 116) 

/S-Naphthindole solphoiiio acid 

W<0H>0 SO,H or SO,H 

Dhe sodium salt of this acid is obtained by the 
action of (j8)-naphthylamine on the compound 
>f glyoxal and NaHSO, (Hmsberg, B 21, 113) 

;t IS stable towards alkalis, but converted by 
nineral acids into (j8) naphthoxmdole 

NAPHTHIONIC ACID v (1 , 4) Naphthxl- 

LMINK SULPHONIO ACID. 

NAPHTHISATIN v Isatin 
NAPHTHOACBIDINE v Naphtu acridine 
NAPHTHOBENZALDOXIMso called, v Oxim 
)f Naphthoic aldehyde 

NAPHTHOBEKZYL ALCOHOL v Naphthyl 

3ABBIKOL 

NAPHTHOBENZYLAMINE v Naphthyl- 

3AEBINYL AMINE 

NAPHTHO-CINNAMIC ACID so called, v 

^^APHTHYL ACRYLIC ACID 

NAPHTHOCOUHABIC ACID v Oxy 
saphthyl-acrylic acid 

NAPHTHOCOVMAItIN v Anhydride of Oxy- 

NAPHTHYL ACBTLIO ACID 

NAPHTHOCYAMIC ACID The 

potassium salt of this acid is prepared by boiling 
ii nitro naphthalene with alcohohc KCy (Muhl 
hauser, A 141, 214) The free acid is a 
brownish black mass, insol ether, nearly insol 
water, m sol alcohol — KA' aq Dark mass, with 
coppery lustre, forming a fine blue solution in 
hot water and hot alcohol The barium salt 
is a dark blue pp , and explodes when heated 
The silver salt is msol water, has a bronze 
lustre, and explodes violently when heated 
NAPHTHO-HYDEOQUINONE v Hydro- 
naphthoquinone 

(a) NAPHTHOIC ACID O.jHA te 
OjoHjCO^ Naphthalene (a) carboxylic acid 
Mol w 172 [162°] H 0 v 1,232,000 H C p 

1,232,600 H F 77,400 (Stohmann, Kleber, a 
Langbem, J pr [2] 40, 137) 

Formation —1 By saponifying its nitnle by 
boilmg alcoholic potash (Merz, Z [2] 4, 34 , 5, 
396) or cone HClAq (Hofmann, B 1, 39) — 2 By 
heating a mixture of bromo-naphthalene and 
Cl COgEt with sodium amalgam at 110° for 
sever^ houts, and saponifymg the resulting 
ether with alcohohc potash (Eghis, G B 69, 
360) —8 By fusmg potassium naphthalene (a)- 
Bulphonate with sodium formate (V Meyer, A 
166, 274) — 4 By boilmg with potash its amide 
which is formed by the action of CICO NH, on 


naphthalene in presence of AlCl, fGattermann, 

A 244, 66) 

Preparation — A mixture of 3 pts of sodium 
naphthalene (a) sulphonate and 2 pts of potas 
Slum ferrocyanide (both quite dry) is distilled 
from an iron tube, the nitrile is rectified and 
saponified by heating it with an equal volume of 
HCl to 200° , the yield is 26 p c of the sulphon 
ate (Boessneck, B 16, 639) 

Properties — Needles (from dilute alcohol), v 
si sol water, m sol hot alcohol Yields naph 
thalene on distillation with lime, and phthalic 
acid on oxidation by CrOj m HO Ac 

Salts — BaA'24aq Needles, si sol water — 
CaA',2aq S 1 08 at 16° -AgA' 

Ethyl ether Etk.' (309° cor) 
ChlorideC,,B.,COC\ (297 5°) From the 
acid (4 pts ) and PCI, (5 pts ) Hydroxylamine 
converts it into C,oH, CO NH OH [187°] and 
(C,oH, C0)2N0H [150°] (Ekstrand, B 20, 1358) 
Reacts with potassium ()8) naphthoate, forming 
(a 3) naphthoic anhydride C^qH, CO 0 CO C,oH 
(Hausmann, B 9, 1515) 

Amide C,oH, CONH^ r202°] Formed from 
the chloride and NHj, or from the nitrile and 
alcoholic soda (Hofmann , Ekstrand, J pr [2] 
88, 146) Prepared by passing dry gaseous cyanio 
acid and HCl into a solution of naphthalene in 
CS , containing AICI3 heated on the water bath 
(Gattermann a Rossolymo, J5 23,1197) Colour 
less monoclmic tables (from alcohol) (Bamberger 
a Philip, B 20, 241) 

Anihde C„H, CONHPh [160°] White 
silky crystals 

{a) Naphthalide Cj^H CONHC,oH 
[244°] 

Anhydride (C,oH, CO) 0 [145°] Ob 

tamed by distilling calcium naphthoate with 
naphthyl chloride (Hofmann) Prisms (from 
boiling benzene) 

Nitrile C,„H, CN (a) Cyano naphthalene 
Mol w 153 [37°] (298° cor ) Formation — 

1 By distilling naphthylamme with oxalic acid 
and heating the resulting formyl derivative of 
naphthylamme with HClAq (Hofmann, A 142 
121 , B 1, 39) — 2 By distilling potassium 
naphthalene (a) sulphonate with KCy (Merz, 
Bl [2] 9, 335 , 10, 47) or K^FeCyg (Boessneck, 
B 16, 639 , Hausmann, B 9, 1514) —3 By 
passing a mixture of cyanogen and naph 
thalene through a red hot tube (Merz a Weith, 
B 10, 746) By heating di naphthyl thio 
urea with copper powder (Weith, B 6, 967) — 
6 By heating tri (a) naphthyl phosphate with 
KCy , the yidd being 20 p 0 of the theoretical 
(Heim, B 16, 1779) —6 By boiling the formyl 
derivativeof (a) -naphthylamme with zinc dust m 
a current of hydrogen , the yield being 11 p 0 
(Gasiorowski a Merz, B 18, 1000) —7 By the 
action of cuprous cyanide on (a) diazo naph- 
thalene salts (Bamberger a Phihp, B 20, 257) 
Properties — Needles Reduced m alcoholic 
solution by sodium to the tetrahydnde of naph 
thyl carbinylamine C,oH„ CHjNHj On heating 
with hydroxylamme it yields C,oH„ CONH and 
naphthamidoxim [149°] 

(3).Naplitlioio acid OioH, CO^H Isonaph* 
thoic acid [186° cor ] (above 800°) HO?. 
1,227,800 H Op 1,228,400 BLF 81,600 (Stoh- 
mann, Kleber, a Langbem, J pr [2] 40, 137) 
Formation —1 By saponification of ita 
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litrile, which is fonned by heating potassium 
laphthalene ()3) solphonate with KOy (Merz a 
Muhlhauser, Z [2] 6, 70) — 2 By boiling (/3)- 
nethyl naphthalene with cone HNOa(Giamician, 

B 11, 272) — 8 By oxidising (/8) naphthoic 
lldehyde with KMnOa (Schulze, B 17, 1530) 
Propefties — Long white needles (from hot 
irater) , si sol hot water, v sol alcohol and 
9 ther Yields naphthalene on distillation with 
baryta Oxidised to phthaho acid by CrOa m 
BOAc 

Salts— NaA'iaq(Vieth,A 180,314) Small 
tables, V e sol water — KA'Jaq — BaA'_4aq — 
Needles (from hot water) S 07 at 15^^ — 
OaA'j 3aq S 055 at 15® — MgA'2 5aq — 
AgA' 

Methyl ether UqM [77®] (290®) KF 

70,600 (Stohmann, J pr [2] 40, 853) 

Ethyl ether 'Et A! (309°) 

Chloride OioH, COCl [43®] (305®) 

Formed from the acid and PCI, (Vieth , cf 
Grucarevic a Merz, B 6, 1242) Hydroxylamine 
solution at 100° attacks it, forming the compounds 
0,oH,CONHOH [168®], and (C,oH, CO)2NOH 
[171®] (Ekstrand, B 20, 1359) The {$) naph 
thoyl hydroxylamine reacts with (a) naphthoyl 
chloride forming {a$) di naphthoyl hydrox> I 
amme [160°] Witn urea it forms di naph- 
thoyl-urea [215®] 

Anhydride (C,oH, CO)20 [134®] Plates 

composed of needles (Hausmann, B 9, 1515) 
Awide C,oH, CONHj [192®] Formed by 
warming the chlondewith poi^dered ammonium 
carbonate Formed also by heating the nitrile 
with alcoholic potash (Leone, Gf 14,120) Plates | 
Anilide 0,oH, CO NHPh [170®] Small | 
plates (from benzene) ' 

P Toluide CO NHC,H, [191®] Silky 
needles ' 

(a) Naphthahde C,oH, CO NH C,„Hj 
[157°] Very small needles, si sol ether , 

Nitrile G,oH,CN [66 5°] (305® coi ) | 

Formed by reactions like those used for prepa 
ring its (a) isomeride (v sup) a) White mass, 
nearly msol water, v sol alcohol and ether 
When its alcoholic solution is saturated with 
HCl there is formed the hydrochloride of naph- 
thimido ethyl ether {q v ) (Pinner a Lohmann, 
B 11, 1485) By exhaustive chlorination with 
SbClft it yields per chloro-benzene (Merz a Weith, 
B 16, 2887) 

References — Amido*, Bbomo , Bromo nitro , 
Chloro , Chloro nitro-, Nitro-, Oxy , and 
Thio , naphthoic acids, and Auido-, and Bromo- 
AMIDO naphthoic ANHYDRIDE 

(a) NAPHTHOIC ACID TETRAHYDRIDE 

0,oH„ COjH [128®] Formed, together with the 
amide, by heating its nitrile with alcoholic pot 
ash for 5 or 6 hours at 165® (Bamberger a Bordt, 
B 22, 629) Slender dendritic prisms, v sol 
alcohol, si sol cold water — CuA ^ bluish green 
pp— PbA'2 needles grouped in stars — AgA' 
flaky pp 

Amide Oj^nCONEg, [182°] Flat needles, 
w sol boding water 

Nitrile C,oH„ CN (278°) at 721 mm 
Formed from (a)-naphthylamme tetrahydride by 
6 andmeyer*s reaction, and punfled by steam-dis- 
liUation 

(a) NAPHTHOIC ALDEHYDE G,oH,GHO 
^Naphthobenealdehyde* Mol w 156 (292® oor) 


Formed from naphthyl carbmol by oxidation 
with chromic acid mixture (Bamberger a Lodter, 
B» 21, 258) Pale jellow viscid liquid, with 
lamt aromatic odour Cone HNOg at - 6® yields 
a nitro- derivative [186°] It forms withNaHSO, 
a compound orystalUsmg m ghstermg leaflets 
The phenyl hydrazide [185®] forms yellow leaflets, 
which turn red on exposure to light Aniline 
forms C,^CH NPh [71®] , 0 toluidine yields 
CjoHyOH NO,H, [59®] , p toluidine produces 
C,oH^CH NO,H, [93®] , and (a)-naphthylamme 
CjoHJch NG,eH, [117®] 

Oxim 0,^, CHNOH * Naphthobenzald^ 
oxxm ’ [98®] Colourless needles (from alco- 
hol), sL sol water (Brandes, B 22, 2151) 

(/8).Naphthoio aldehyde CioH^CHO [61®] 
Formed by distdlmg a mixture of calcium {$) 
naphthoate and calcium formate at a high 
temperature (Battershall, Z [2] 7, 292, 673 , A 
168, 116) Formed also by heating a> chloro 
[ (fi) methyl-naphthalene (0,oH, CH^Cl) with lead 
mtiate (Schulze, B 17, 1530), and by oxidismg 
i (/3) -naphthyl carbmol (Bamberger a Brekmann, 
j B 20, 1118) Silvery plates, volatile with 
steam Reduces ammoniacal AgNOg Alco- 
holic NHg converts it mto the hydramide 
{C,eH, CH),N2 [146®-150®] 

(a).NAPHTHOL C.^H, OH Mol w 144, 
[94®] (279°) SO 4 1 224 (Schroder, B 12. 

1613) Rao 76 97 in an 8 6 pc alcohoho solu 
j tion (Kanonnikoff, J pr [2] 31 348) , 75 25 
1 (Nasini a Bernheimer, Q 14, 153) Ocouis in 
I anthracene oil obtained from coal tar (K E 
Schulze, A 227, 150) 

Formation — 1 By the action of nitrous 
acid on (o) naphthylamme (Gness, J 1866, 460) 

2 From naphthalene (a) sulphomo acid by pot 
ash fusion (Eller, A 152, 275) — 3 By heating 
7 phenyl isocrotonic acid CHPh CH CH^ COjH 
at its boiling point for 5 or 10 minutes, water 
being eliminated (Fittig a Erdmann, B 16, 43 , 
A 227,242) 

Preparation — By heatmg naphthalene (1 pt ) 
with H^SO^ (2 pts ) at 60® to 70®, and fusmg the 
sodium salt of the (a) sulphomo acid formed 
with three times its weight of NaOH 

P) ope) ties — Short trimetric prisms (L6ger, 
C R 111, 110) , si sol hot water, v sol alco 
hoi, ether, and benzene Volatile with steam 
Pine wood, moistened writh an aqueous solution 
of (a) naphthol, and then with HClAq, turns 
I green in sunlight, and finally reddish brown 
I Bleaching powdei gives, in a solution of (a)- 
naphthol, a dark violet colour, and ultimately 
violet flakes, which are turned blown by heating, 
but are decolourised by ammonia FeClg gives 
a milky pp , soon becoming violet flakes of (a)- 
dinaphthol (a) Naphthol is a powerful anti- 
septic, more poweiful in this respect than (/8)- 
naphthol, although less poisonous (Maximovitch, 
0 B 106, 366) 

Reactions — 1 On boiling in the air, or on 
heatmg in sealed tubes at 350®-400®, it yields 
dinaphthylene oxide (C,oHg)P (Merz a Weith, 
B 14, 196) — 2 Heated to 270® for 8 hours 
with four times its weight of ammoniacal CaClj 
(damp) it yields about 74 p c of (a) naphthyl- 
amine If ammoniacal ZnCl, is used instead of 
CaCl^ the product is 60 p c of (aa) dmaphthyl- 
amme (Benz, B 16, 14 , cf Merz a Weith, B 
14, 2844).— *4 Aniline and CaClg yield, on heat- 
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iiig, a little phenyl naphthyl-amine (M a W ) — 

4 Ammomam acetate at 270° yields the acetyl 
denvative oi (a)-naphthylamine (Calm, B 15, 
616) — 5 Ammonium formate at 260° yields CO 
and (o) naphthylamine — 6 When (a) naphthol 
(2 pts ) IS heated with anhydrous oxalic acid 
(1 pt ) and cone H2SO4 (1 pt ) at ld0°, there is 
formed a compound crystallismg from 

chloroform in pale rose coloured leaflets, insol 
alcohol and ether, converted by potash fusion 
into the acid (crystallising in golden 

green tables), and yielding the halogen deriva 
tives Cy^HjoCl^O and O^joBijOa, both of which 
crystallise in the monoclinic system (Honig, M 
1 251) —7 Boiling with KCIO, and HCl yields 
di chloro naphthoquinone (Wichelhaus, A 162, 
301) — 8 Chlorine, acting on (a) naphthol dis- 
solved in HOAc, forms CioH^ClaOH [108°] and 

^co cc\ 

kept cold tli6 product is CCl^I 

[167°] (Zincke a Kegel, B 21, 1030, 1044) — 
8 PGI5 at 100° forms di naphthyl phosphate 
At 160° it yields (a) cliloronaphthalene (Oehler, 
B 16, 312) —9 Cone HClAq at 200° yields di 
naphthyl oxide — 10 Aluminium and iodine 
yield aluminium (a)-naphthol (Gladstone a Tribe, 
0 41, 16) On distillation of this body there 

IB formed a dinaphthyl [189°] — 11 Iodine and 
potash yield a dark-violet compound (Messinger 
a Fortmann, B 22, 2322) — 12 Somewhat more 
readily oxidised by KMnO^ than {&) naphthol 
(Dreyfus, C B 105, 523) —13 H.SO^ yields 
mono and di- sulphonic acids In presence of 
HOAc it also forms oxy naphthyl methyl ketone 
14 HCl, acting on a mixture of (o) naphthol 
and aldehyde below 0° forms CHj CH(0,oH^ GH)2 
(Claus a Trainer, B 19, 3004) — 16 Di-chloro 
ether CjHjCliOEt yields amorphous CaaBL^iOs or 
C;a3(C,oH,OH)s (Wishcenus, A 243, 165) — 

16 Benzoic aldehyde yields Cgllj CH(C,oH„OH)2, 
which turns brown in air (Claisen, B 19, 3316) 

17 When boiled with phihalic anhydride it 
yields naphthol phthalein CgsHigO, (Grabowski, 
B 4, 661, 726 , 6, 1065) —18 Pyromelhtic an 
hydride (1 mol ), heated with (a) -naphthol (4 
mols ), at 300° yields the compounds CjoH gO, 
and CjoH^sO, [265°] When the two bodies are 
heated together in othei proportions at 250° 
there are formed the compounds c.A«o., 
C40H22O7, and CsflHigOg (Grabowski) —19 Maleic 
anhydride and ZnCljat 160° forms C24Hig04 and 
an acid CO^H CH CH CO C,,H,OH [90°] (Burck- 
hardt, B 18, 2868) — 20 Benzo trichloride at 
100° forms {C^H^ C(C,„HgOH)2}20, a reddish- 
brown powder, insol water, sol alcohol and ether 
(Doebner, A 267, 68) 

Picric acid compound 
C,oH80CgH2(N02)30H [190°] Orange needles 

(Marchetti, Q 12, 603) 

Compound with camphor 
CjoHgOCjoHjeO SG 10327 [a]D-10 6° 

Syrupy liquid, not solid at —16° Not sensibly 
decomposed by water (L6ger, C B 111, 110) 

Acetyl derivative C,oH, OAo [49°] 
Formed by heating (o) naphthol with AcCl 
(Schaeffer, B 2, 131) Formed also by heatmg 
a) naphthol with HOAc at 200° (Graebe, A 209, 
161), or with ACjO and NaOAo (Tassman, O 10, 
471) Large crystals, sol alcohol and ether 


Split up into (a) naphthol and acetic acid by 
distillation with steam On oxidation with CrO, 
in cold HOAc it yields c oxy phthalio acid, and 
three compounds melting at 114°, 119°, and 121° 
respectively (Miller, B 14, 1601) 

Benzoyl derivative C,oH, OBz [66®], 
Crystals, v sol ether (Maikopar, Z 1869, 216) 

Methyl ether 0,„H, OMe (270°) (V), 
(258°) (S ) , (266°) (M ) , (266°) (H ) , (269° 1 V ) 
(N a B ) S G 1 0974 (S ) , V 1 0964 (Nasmi, 
O 16, 84) Prepared by the action of MeCl on 
sodium (a) naphthol (Vincent, Bl [2] 40, 106) or 
of Mel (60g ), KOH (25g ), and MeOH on (a) 
naphthol (60 g) (Staedel, A 217,42) Formed 
also by heating (a) naphthylamine with methyl 
alcohol and ZnClj at 200° (Hantzsch, B 13, 
1347) , and by heating MeOH with (a) naphthol 
and HCl (Manchetti, Q 9, 645) Prepared by 
boiling (a) naphthol for several hours with MeOH 
and ZnClj (Green, priv com ) Liquid, smell 
ing like orange blossom, sol alcohol, ether, and 
benzene WithHNOgit gives atn-nitro deriva 
tive [128°] With picric acid it forms a com 
pound crystallising in red needles, decomposed 
by alcohol 

Ethyl ether C,<,H, OEt (281° cor) 
Formed from (al naphthol, KOH, and EtI in alco 
holio solution (Schaeffer, A 152, 286) , or from 
(a) naphthol (26 g), MeOH (25 g), and H SO4 
(lOg) at 125° (Gattermann, A 244,72) Heavy 
oil Converted by HNO3 into a tri nitro deiiva 
tive C,oH4(NO,)30Et [148°] (Staedel, B 14, 899) 

Propyl ether C,oH, OC3H, (299^ cor) 

S G ^ 1 0447 (Nasim a Bernheimer, O 15, 
84) 

Ethylene ether (C,oH,0) C H4 [126°] 
Plates (from alcohol) ^KoelJe, B 13, Idob) 

(a) Naphthyl ether v Di naphthyl oxide 

Nitroso derivativesv Oximot{a) and 

(jS) NAPHTHOQUINONE 

(i8) Naphthol C,oH, OH Mol w 144 [123°] 
(286°) SG 4 1217 (Schroder, B 12 , 1611) 
Rqo 76 43 m an 11 18 pc alcoholic solution 
(Kanonnikoff, J pr [2] 31, 348) S 02 , S (20 
pc alcohol) 2 (Bouchard, C B 105, 702) 
Occurs in coal tar (K Schulze, A 227, 160). 
Formed by the action of nitrous acid on (;3)- 
naphthylamine (Liebermann, A 183, 268) Pre- 
pared by fusing sodium naphthalene (/3) sulphon- 
ate (1 pt ) with NaOH (2 pts ) at 300° (Schaffer, 
A 152,282) 

Properties — Plates or tables, si sol hot 
water, v sol alcohol, ethei, chloroform, and 
benzene Readily subhmes May be distilled 
by superheated steam Powerfully antiseptic 
(Bouchard , Maximovitch, C B 106, 1441) 
Pme wood dipped in an aqueous solution of 
[0) naphthol and then in HClAq becomes green 
on exposure to daylight Bleaching powder 
colours a solution of (i8)-naphthol slightly yellow, 
but the colour is destroyed by excess of bleach- 
ing powder , on adding ammonia and warming, 
yellowish flakes separate FeClj colours its solu- 
tion slightly green, and, after a time, causes de- 
position of white flakes (of dmaphthol), which 
become brown on heatmg Its solution in 
NaOHAq yields with mercuric chloride a pp 
(C,oH,0)3HgHgCla4aq(Pouchet,C B 106,276). 
It may oe eptimated by adding standard iodine 
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solution to its solution m warm aqueous NaOH 
(Messmger a Vortmann, B 23, 2764) 

Beactions — 1 Alkaline potassium perman 
ganate oxidises it to o carboxy cinnamic acid 
COjH CH CH CO^H [184°], and an acid 
CgoHijO^ [281°] which forms the salts BaA^Taq 
and AgA', an ether EtA' [123°] and a dihydride 
C20HUO4 [224°] (Ehrlich a Benedikt, M 9, 627, 
10, 116) When {$) naphthol is boiled with 
P^Oj, or even by itself in presence of air, it forms 
di (j8) naphthylene oxide — 2 The dry distillation 
of calcium (i8) naphthylate Ca(OCi„H,)2 yields 
di (3) naphthylene oxide, naphthalene, (A) naph 
thol, and a compound (?) [300°-30o°] 

(Niederhausern, B 15, 1122) —3 Zinc chloride 
forms, on heating, isodmaphthylene oxide — 4 
Chloride of sulphur in presence of CS^ or benzene 
forma (HO ) S and (HO Cj<,Ha)2S2 (Tassmari, 
Q 17,94, Onufiovitch, 23, d356) — 6 Boiling 
with sulphur and caustic soda solution forms 
(HO 0,{,H^) [210°] and a compound melting at 

170° (Lange, B 21, 200) — 6 By heating (0) 
naphtnol (150 g) with almrimum (10 g) as 
long as hjdrogen comes off there is formed 
a mixture of (3) naphthol and aluminium (8)- 
naphthylate which when distilled yields di (/8)- 
naphthyl oxide (Gladstone a Tube, C J 41, 
15) — 7 When heated in sealed tubes with am 
monuit NH4CI, acetamide, ammonium acetate or 
ammonium formate, it yields ( 8) naphthvlamine 
Heated to 27U°-280^ for 8 hrs with four times 
its weight of ammoniacal CaClj (damp) it yields 
80 p t of {&) naphthylamine and 12 p c of (83) 
dmaphthylaraine If ammoniacal ZnCl is used 
instead of CaCl^ the product is 4 p c of (8) naph 
thylamine and 82 p c of (88)-dmaphtIiyIamine 
(Benz, B 16, 9) — 8 Reacts with mtroso^dimethyl 
aniline forming (8) naphthol violet CjgHjeN^O i 
(Meldola, G J 30, S7), which is con\erted by 
heat into ‘ cvanamine,’ a blue colouring matter 
C^H„,N,0, (Witt, B 23, 2247)— 9 Dichloio 
qiiinonunide CaH4(NCl)^ forms a red colouring 

matter HN C^H3 <^q^C,oH„ which forms a blue 

solution in cone H SO4 (Nietzki a Otto, B 21, 
1714) The free base is a yellow pp , v sol 
alcohol and ether, and is converted by belt into 
a greenish blue colouring matter, greatly re- 
sembling * cyanamme ’ [v supra) — 10 Nitiogcn 
lodule forms lodo (8) naphthol, a substance 
melting at 223°, and an amorphous body (Will 
gerodt, J pr [2] 37, 446) — 11 Di chloro di 
ethyl oxide CH^Cl CHCl OEt yields C>2H„C10 
[174°] crystallising in plates, msol water, sol 
alcohol and HO Ac (Wislicenus, A 243, 169) — 
12 When chlorine is passed into a solution of 
(8) naphthol in HOAc and the product is treated 
with an excess of SnCl, there is obtained 
[1 2]0,oH,Cl OH [71°] (Zmeke, B 21, 3284) This 
chloro-(8) naphthol when dissolved in HOAc or 
chloroform and treated with chlorine yields 

0,H.<°^**^^(2;inoke, B 21, 3540) When 

(8) naphthol dissolved in HOAc is treated with 
excess of chlorine there is formed the compound 

crystallising m plates [103°] 

or needles [102°] and converted by NajCO, into 
ehloro-{8) napthoquinone [172°] (Zincke, B 21, 
8550) When chlorine is passed into a well- 
cooled 10 p e solution of (8)-naphthol, there is 


formed CeH4<^^^2 which crystallises from 

hot alcohol m thick yellow needles [96°] (Z ) — 
13 Chloroform in presence of a small quantity 
of aqueous NaOH forms on boiling crystalline 

O^jH^Oa or C its anhy 

dride CaaHjaO, an aldehyde C,oH6(OH) CHO, an 
alcohol H,,0, and resins (Rousseau, 0 JR 94, 
133, 95, 30, 232) — 14 An acetic acid solution of 
aldehyde slowly reacts in the cold forming the 
di (8) naphthyl ether of acetic orthaldehyde 
CHj CH(00,oH,), [201°] (Claisen, B 19, 3318) — 
15 A few drops of HCl added to a cold solution 
of benzoic aldehyde and (8) naphthol in HOAc 
forms CgHj CH(00 ,oHj )2 [205°] converted by 
heating with HOAc and hydrochloric acid solu 

tioa into 0,HiCH<^>»^»>0 [190°] (Claisen, 

B 19, 3310) On adding H,SO, (2 pts ) to a 
solution of benzoic aldehv de ( ^ pts ) and (8) naph 
thol (6 pts ) m alcohol (3 pts ) there is formed 
[191° uncor], a crystalline substance, 
not affected by boiling Aep, and converted by 
fuming HXOj into C45H,7(NO ) 0 (Trzcinski, 
B 17, 499) — 16 BencotrichloridL at 100° forma 
{C,H^C(0 C,„H,) { 0 \shioh melts above 350° and 
may be distilled It cijstaUises in white needles, 
msol water, alcohol, and ether, sol nitrobenz 
ene (Doebner, A lol, 59) 

Combination — \\ ith picric acid 
C,oH«0 C«H (NO )30H [155°] Oiange yellow 

needles (fiom alcohol), almost msol cold 
water (Maiclietti, G 12, 504) — With aniline 
C,„H„OC^H,N [82 4°] Ci>stalline powder (from 
ligioin) (Dyson, C J 43,4b0) — With^ toluid 
me G,oH,OC,H,N [80 8°] (D ) 

Acetyl derivative C,(,H,OAc [70°] (0 
Miller, B 14, 1602) Small needles 

Benzoyl derivative CjoH^OBz [107°] 
Nodular groups of needles (Maikopar, Z 1869, 
21b) 

Methyl ether i^ C,oH OMe [72°] 

(Staedel, A 217, 41), [70 5°] (^lncent, Bl [2] 
40,10b) (274°) (Marohetti, G 0 515) Formed 

from (8) naphthol, KOH, MeOH, and Mel or 
MeCl Foi nied also by boiling (8) naphthol with 
MeOH and ZnCl^ White plates (from alcohol), 
msol cold water, v sol ethei Volatile with 
steam With HNO3 (SO 15) it gives at 0° a 
tri nitio derivative [2 13°) 

Ethyl ether C„H OFt [33°] (276°). 

Formed from (8) naphthol, KOH, and EtI 
(Schaffer , Liebermann, B 15, 1428) Crystalline 
mass, decomposed m a sealed tube at 310° into 
ethylene and (8) naphthol (Bamberger, B 19, 
1819) 

Bro?no ethyl ether C,^ OC^H^Br [96°] 
Prepared by the action of ethylene bromide and 
KOH on (8) naphthol (Koelle, B 13, 1954) 
Colourless plates , sol alcohol Alcoholic am- 
monia at 100° converts it into amorphoui 
C,oH, 0 OH2.CH2NH2, while anihne yields crya- 
talhne 0,oH,0 CH^ CH^ NHPh [75°] 

Methylene ether CH^iOGjoH,);, [134°] 
Ethylene ether [217°] S, 

(benzene) 6 Plates (from benzene) , msol al- 
cohol and ether 

Ethyhdene ether v Aldehvdb, vol i* 
p 105 

Benzyl ether v Benzyl- naphthyl oxide 







Naphthyl ether V Di naphthil oxide 
NitrosO’ derivative V Oxim of (/3 )-Naph- 

IBOQUINOKK 

Eeferences — Amido , Amido di imtdo-, Bro- 

MO , BbOMO-KITBO-, ChLORO , lODO , lODO NITRO , 

and Nitro- naphthcls 

(a) Haphthol tetrahydnde C,oH, O te 

C^OhToS^CH (“) 

[69°] (266 6°) at 705 mm Obtained by re 

ducing (o) naplithol in amyl alcoholic solution 
by sodium Occurs in the distillate obtained in 
the preparation of the nitrile of the tetrahydride 
of (a) naphthoic acid (Bamberger a Bordt, B 
22, 628 , 23, 216) Formed also from the tetra 
hydride of (a) naphthylamme by the diazo re 
Lction (Bamberger a Althausse, B 21, 1892) 
Silvery white monoolinio tables, smelling like 
)henol, and turning red in air , si sol water, v 
} sol alcohol and ether Bleaching powder gives 
inly yellowish flakes in its boiling aqueous solu 
lion (whereas with (a)-naphthol it gives a deep 
nolet colour) FeClj gives no colouration 
Ethyl ether C,oH,iOEt (259°) at 705 mm 
Formed by means of EtOH, KOH, and EtI 
{$) Naphthol tetrahydride (* aromatic*) 

OH^ C CH Ch“ Tetrahydro (») ,mph- 
Ihol [58°J (276°) Formed by the action of 

nitrous acid on ‘aromatic’ (jSj naphthylamme 
tetrahydride (Bamberger a Kitschclt, B 23,884) 
[t IS also one of thepioducts of the leduction of 
[i8)-naphthol by sodium (v infra) Flat silvery 
needles, si sol water, v sol alcohol and ether 
Smells like creosote Not ethenfied by heating 
;vith alcohol and HjSO^ at 100° Not affected 
jy heating with cone H^bO^ , hot dilute H^bO^ 
ippears to form di naphthyl oxide octohydride 
|C,oH„)P (Bamberger a Lengfeld, B 23, 1129) 
Bleaching powder added to its aqueous solution 
forms a white flocculent pp FeOlj gives a 
[)luish green colour, and, on warming, abrownish 
j^ellow flocculent pp Chloroform and caustic 
soda give a greenish yellow colour NaNOj 
added to its solution in cone H2SO4 gives a rose 
red colour Forms a wine red compound with 
hazobenzene sulphonic acid The s o d 1 u m salt 
0,oH„ONa crystallises m silkj scales 

(31 Naphthol tetrahydride (‘ahc^clic’) 

CH CH C Ch' Tetiahydio-(^) naph. 

Ihol (178“ at 63 mm ) , (264°) at 716 mm 
Formed by adding sodium to a boiling solution 
of (3) naphthol m isoarayl alcohol (Bambeiger 
a Lodter, B 23, 204), and separated from the 
accompanying * aromatic ’ isomeride by aqueous 
NaOH, in which it is insoluble (Bamberger a 
Kitschelt, B 23, 885) V si sol water, v sol 
alcohol and ether On warming with KOH it 
yields naphthalene dihydnde HI yields an 
iodide, wLich readily splits up into HI and 
naphthalene dihydnde Does not react with 
diazo compounds 

Benzoyl derivative C,oH,jOBz [63°J 
(256° at 40 mm ) Formed by heating with 
HOBz at 170° (Bamberger a Lodter, B 23,209) 
Tables, v e sol warm alcohol and benzene 
Split up on distillation into benzoic acid and 
naphthalene dihydnde 

Acetyl derivative C,oH,iOAc (169° at 
34 mm.) Formed by the action of HOAc at 


140°-160° Decomposed at 268°- 280° mto HOAc 
and naphthalene dihvdnde 

NAPHTHO-LACTONE t; Anhydride of Oxy- 

NAPHTHOIC ACID 

NAPHTHOL ALDEHYDE v Oxy naphthoic 

ALDEHYDE 

NAPHTHOL-AZO- compounds v Azo com 

POUNDS 

DINAPHTHOL v Di oxy dinaphthyl 

(o) NAPHTHOL BLUE O^H.eN 0 %e 

Indophenol Formed by 

the action of nitroso dimethylaniline on fa) 
naphthol, and by the action of dibromo (a) 
naphthol on dimethyl p phenylene diamine in 
alkaline solution (Kochlin, Bull de Mulh 62, 
632, Witt, soil, 266) Obtained also by 
oxidising a mixture of di methyl p phenylene 
diamme and (a) naphthol or (a) naphthylamme 
with dilute KjCr-jO, and HOI (Pabst, Bl [2J 38, 
161 , Mdhlau, B 16, 2861 , 18, 2918) Bluish 
violet crystals, with bronze lustre (from alcohol), 
insol water Dissolves in HClAq with yellow 
colour, being split up into (a) naphthoquinone 
and dimethyl p-phenylene diamine 

NAPHTHOL CARBOXYLIC ACID v Oxy 

NAPHTHOIC ACID 

(a) NAPHTHOL-GLYCDRONIC ACID 

CjoHibO, [203°] Occurs m urine after taking 
(tt) naphthol (Lesnik a Nencki, B 19, 1637) 
Long needles, v si sol chloroform Split up by 
dilute HClAq into (a) naphthol and glycuronic 
acid Its aqueous solution is coloured a transi 
ent green by H2SO4 

(3) Naphthol - glycuronic acid CigHjoO, 
[150°] [a] = -88° Occurs in the uiine of dogs 

dosed with (3) naphthol, and can be separated 
through the insolubility of the lead salt (Lesnik 
a Nencki, B 19, 1634) Needles (containing 
2aq), si sol water, v si sol chloroform Cone 
H^S04 gives an intense green colour Split up 
by HClAq into (3) naphthol and glycuronic acid 
— CaA'2 4aq 

(a) NAPHTHOL - MALElN C.4n,,04 i e 
CO— -O [118“-120“] Formed, 

together with a compound C,4H,o04, by heating 
(a) naphthol with maleic anhydride and ZnCh 
Violet powder, consisting of microscopic four 
Bided tablets Dissolves in alcohol to a red so 
lution, which on addition of NHj assumes a deep 
greenish red fluorescence Sol ether, chloro 
form, and acetic acid, insol benzene and CS, 
(Burckhardt, B 18, 2867) 

NAPHTHOL SULPHIDE v Di - o\y - di 

NAPHTHYL SULPHIDE 

(1, 2) - NAPHTHOL SULPHONIC ACID 
[1 2] C,oHe(OH)S08H (a) . Naphthol ‘ a ’ suh 
phonic acid [101°] Prepared by heating (a)- 
naphthol (1 pt ) with cone H2SO4 (2 pts ) on a 
water bath (Schaffer, A 162, 293 , Claus, B 15, 
312 , Baum, O P B 4197 of June 30, 1883 , 
Monit Scient 1883,1122) Long, radiating, very 
deliquescent needles, v sol water and alcohoL 
Dissolves m HNO„ the solution slowly depositing 
di-mtro (a)-naphthol, FeCl, colours its solution 
deep blue, changmg to green on warmmg, but 
becoming blue agam on cooling Gives no colour 
with bleachmg powder POl^ (2 mols ) at 120° 
yields ohloro>naphthol [57°] ana di-chloro naph* 
thalene [94°] (Olaus a. Oehler, JB 15, 813) 



JfAPHTHOL 8ULPHONIO ACID 4dS 


S*Uf — CaA',8aq Small laminaB, v sol, 
water — PbA'^ 4aq needles , v sol water — 

Pb0,„HrtS04 (dried at 100°) mmute needles 
Ethyl derivative 0,oH«(OEt) SO,H Ob- 
tamed from the acid by treatment with alcoholic 
KOH and EtI (Maikopar, Z 1870, 806) — 
EA' ^aq crystalline powder , si sol cold water 
(1, 8?) Naphthol sulphonic acid C„HgS04 
le OioH«(OH) SOgH {a)-Naphthol*0^ sulpJwnic 
acid [90° uncor ] Formed, together witn other 
sulphonic acids by sulphonation of (o) naphthol 
in acetic acid solution by means of fuming sul- 
phuric acid (80 p c SO,) It is separated from 
concomitant products by the sparing solubility 
of its baiium or lead salt Deliquescent, long, 
fine needles Very unstable, being converted 
into (a) naphthol and H2SO4 by boiling its dilute 
aqueous or alcoholic solutions The sodium 
salt cannot be converted into the chloride by 
PCI,, but at once yields di chloro (a) naphthol 
.C(OH) CCl 

C.H4<( 1 [90°] 

^CH CCl 

Salts NaA' easily soluble white silvery 
plates — *KA' easily solubleneedles -BaA'^aq 
colourless plates, v si sol cold water — PbA'^aq 
small plates , v si sol cold water (Baum , Claus 
a Knyrim, J5 18,2924) 

Ethyl derivative C,oH4(OEt)SO,H[l 3?] 
Obtainedby heating the ethyl ether of (a) naphthol 
(7 pts ) with H^S04 (5 pts ) at 100° (Maikopar) — 
KA'aq large glittering plates , si sol cold 
water — BaA'o [65°-60°] This acid is perhaps 
identical with the precedmg 

(1, 4) Kaphthol sulphonic acid 
[1 4]C,oH<,(OH)SO,H [170°] Formed by diazo 
tismg the corresponding (a) naphthylamine sul 
phonic acid and heating the resulting diazo 
naphthalene sulphonic acid with dilute HiS04 
(Nevile a Wmther, C J 37,0-12, Monit Scunt 
1884,39, Erdmann, A 247,341) Plates, v e 
sol water Converted by dilute HNO, into di- 
nitro (a) naphthol Chromic acid oxidises it to 
(a) naphthoquinone FeCl, colours its solution 
greenish blue, but on warming the colour be- 
comes red Its sodium salt is v sol 90 p 0 
alcohol, from which it crystallises in needles 
(1, 1') Naphthol sulphonic acid 
[1 inC,oH,(OH) SO,H [107°] Obtainedfromthe 
corresponding (a) naphthylamine pen sulphonic 
acid by diazotisation, the product being boiled 
with water The resulting anhydride {v infra) 
IS heated with alcoholic ammonia for half an i 
hour at 130°, and the ammonium salt thus ob 
tamed converted into lead salt, and thence into 
the free acid (Erdmann, A 247, 346) De- 
liquescent crystalline mass (containing aq) , 

V e sol water Gives with FeCl, a green colour 
changing to red 

Salts ~NH4A' v sol water, but not deli- 
quescent — KA' plates — Na^C,oH4S04 1 Jaq 
aggregates of needles — PbO,0H,SO4 3aq white 
crystalhne powder ^ 

Anhydride C,oH,<^gQ Naphthosui- 

tone [164°] Formed as above Prisms (from 
benzene), v si sol OS^, si sol alcohol, v sol 
chloroform, msol water Boils between 360° 
and 448° Not attacked by aqueous NH„ Na,00„ 
or cold NaOHAq Boiling NaOHAq converts it 
into the eorrespondmg acid 


(1, 4f) Naphthol siuphomo acid 
[1 410„H,(OH)SO,H [110°-120°] Obtained 

from the corresponding naphthylamine sulphonic 
acid by diazotismg and boihng the product with 
H2SO4 (1 pt ) diluted with water (4 pts ) (Erd- 
mann, A 247, 848) Hygroscopic crystalline 
substance 

(1, 2^) Naphthol sulphonic acid Formed by 
partial hydrolysis of heteronucleal (a) naphthol 
disulphomo acid (Liebmann a Studer, E P 
7812 [1887]) Yields azo dyes 

(a) Naphthol disulphomo acid (Heteromccleal) 
0„H5(0H)(S0gH)2 Obtained, together with the 
tnsulphomc acid, and probably also the (1, 2, 4) 
disulphomo acid, by heating (a)-naphthol (Ipt ) 
with H2SO4 (containing an additional 20 p c of 
SO,) (5 pts ) for two hours on a w ater bath 
(Claus a Mieleke, B 19, 1182) Best prepared 
by heating (a) naphthol (1 pt ) with cone H^SO, 
(3 to 4 pts ) at 130° Yields a nitioso compound 
0 ,oH,(OH)(NO)(SO,H )2 (Seltzer, G P 20,716, 
Jan 30, 1882) Combines with diazo compounds 
On nitration it forms di nitro naphthol sulphonic 
acid 

Chloride C„H,(OH)(SO,Cl)2 Liquid, v 
sol ethei Converted by PCI, into tri chloro 
naphthalene [82°] 

Ethyl derivative C,oH (OLt)(SO,H) 
Formed by sulphonatmg the ethyl ether of (a) 
naphthol with fuming H2SO4 (10 p c additional 
SO,) (G P D1501, June 7, 1883) Cone HNO, 
converts it into di mtro naphthol sulphonic acid 
(a) Naphthol disulphomo acid {Hoinonucleal) 
C,oH,(OH)(S05H)2 [12 4] Formed by heating 
(a) naphthol with H^SO, (4 pts ) at 70° Differs 
from the preceding acid in not yielding a mtroeo 
derivative or forming azo dyes (Sohultze, Dis 
sotationy Freiburg, 1883, Bender, B 22, 993) 
It yields di mtro naphthol on nitiation 

(1, 1', 4) (a) Naphthol disulphomo aciu 
[1 1 ' 4] C,oH,(OH)(SO,H )2 {a)-Naphthol (8) 
sulphonic acid Formed from (a) naphthylarmne 
prri sulphonic acid by sulphonation and diazo 
tisation Formed also b\ sulphonatmg naphtho 
sultone (Bernthsen , J5 21, 3088) Readily forms 
an anhydride — *NaA" plates, v sol water 
FeCl, colours its solution deep blue — *BaA" 

Anhydride C,oH,(SO,H)<^g^ > Salts 

NaV3aq, m sol water Gives no colour with 
FeCl, — ^BaA'j v sol water 

Mono amide C,oH (S03H)(OH)(SO NH,) 
From the anhydride and NH, — NaA'2aq Plates 
(1, 1', 3) (a) Naphthol disulphomo acid 
[1 1' 3] C,„H,(0H){S0,H)2 (o) Naphthol ‘ « ’ 

disulphonic acid Formed from (o) naphthyl- 
amine ‘ e ’ disulphomo acid by the diazo reao 
tion (Bernthsen, B 22, 3330 , cf Ewer a Pick, 
Monit Scient 1889, 604) — Na,A" 6aq prisms, 
V e sol water Its solution is coloured deep- 
blue by FeCl, 

Anhydrtdt C.A(SO,H)<^q> Naplt- 

thosultone sulphonic acid Formed b> boiling 
diazonaphthalene * c disulphomo acid with 
dilute iLjS04 Needles (containing aq) 
Mono^amide [IPS] 
C,oH,(OH)(SO,NH 2)(SO,H) Naphthol sulph 
amide stUphome acid Formed by the action of 
NH, on the anhydride Needles or prisms, 
m. Bol water — NaA'aq needles, sol hot 
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soft 


water — NHgNaA'aq crystals , y e sol water — 
BaA'.Saq crystals, m sol water 

(o) Naphthol trisulphonio acidC,oH8S,0,o»« 
0,oHiOH)(S03H), [1 2 4' 4] Formed by heat 
mg (a) naphthol with fuming H2S04 (containing 
70 pc additional SO3) at 60° (Seltzer, G P 
10,786, Bee 1879 , Caro, B 14, 2028 , Claus a 
Mielcke, B 19, 1182) Slender needles Dilute 
HNO, at 60° yields di nitro naphthol sulphonio 
acid It does not yield azo dyes or a nitroso- 
denvative — K4C,oH4S,0,o , crystals , v sol water 
(Lauterbach, B 14, 2028) ^ 

Chloride C,oH4(OH)(S02Cl)3 Plates (from 
chloroform) , si sol either , decomposed by 
fusion Converted by PCI5 into tetra chloro 
naphthalene CjoH^Cl^ [140°] and CjoClg 

(2, 1') - (8) Naphthol sulphonio acid [2 1'] 
0,oHe(OH)(S03H) (Pfitzinger a Duisbeig, B 
22, 396 , Armstrong a Wynne, G J Proc 
1889, 60) ifiyNaphthol ^a'-sulphonic acid 
Bayer's acid Bumpff's acid Formed, together 
with the isomeric acid of Schaffer, by stirring 
(iS) naphthol (1 pt ) with cone H^SO^ (2 pts ) at 
about 60° (Bayer a Co , 0 P 18,027, March 18, 
1881) When (/8) naphthyl sulphate C,oH,0 SO3H 
(obtained by the action of H^SO^ on (Is) naphthol 
at a low temperature) is mixed with HjSO, at 
20° it slowly changes to {$) naphthol ‘ a ’ sul 
phonic acid The two isomeric acids of Schaffer 
and of Bayer may be separated by means of their 
lead salts (that of the former acid crystallising 
well) or by treating their sodium salts with 90 p c 
spint, which dissolves the salt of Bayer’s acid 
but not that of Schaffer’s acid Formed also 
from (jS) naphthylamine ‘ o ’ sulphonio acid 
<(Badische) by diazotising and heating with dilute 
BLiSO^ (Forsling, B 20, 2102) 

Reactions — 1 Converted by PCI5 into chloro- 
(8) naphthol [101°] and di chloro naphthalene 
[61°] — 2 Potash fusion yields di oxy naphthal 
ene [176°] — 3 With diazotised xylidine it yields 
m concentrated, but not in dilute solutions, 
orocem scarlet 

Salts —Forms two senes of salts— neutral 
and basic— NaA' glistening six sided plates, 
V sol water, si sol alcohol — NajCioHgSO^ 
needles, V sol alcohol, v e sol water — ZnA'22aq 
needles — PbA'2 25aq colourless glistening 
rhombohedra — CjoHySOsPbj small yellow crys 
tals- Cj3H3S04(PtoH)2 red crystals (Claus a 
Volz, B 18, 3154) 

(2, 3') Naphthol sulphonio aoid 
[2 3'] OioH3(OH)(SO,H) {$) Naphthol ‘ 3 
phonic acid Schaffer's acid [125°] 

Formation — 1 By heating (/8) naphthol 
(1 pt ) with cone H2SO4 (2 pts ) on a water bath 
(Schaffer, A 152, 296 , Armstrong a Graham, 
C J 39, 135) — 2 By fusing naphthalene (/3) 
disulphonic acid with potash (Ebert a Merz, B 
9, 610 , 10, 692) — 3 From (8) naphthylamine 
ftolphonic acid (Bronner’s) by the diazo reaction 

Properties — Small, non dehquescentlamin£e, 
▼ sol water and alcohol FeCl, turns its solu 
tion slightly green and, on warming, brown flakep 
are deposited Bleachmg powder gives a yellow 
colour 

Reactions — 1 Potash-fusion yields di oxy- 
naphthalene [213°] — 2 Nitrous acid forms a 
nitroso* derivative — 3 Bromine water gives 
mono- and di bromo derivatives The K salt 


dissolved in HO Ac gives with Br yellow plates 
of C,oH4BrSO„K, which form a blood red aqueous 
solution — 4 Cone HClAq at 200°-210° splits it 
up into (/8) naphthol and H2SO4 — 6 The potas 
Slum salt (1 mol ) heated with PCI5 (2 mola ) at 
100° forms gelatinous anhydro naphthol sul 
phonic acid C,oHg(OH) SOj 0 C,oHg SO3H, sol 
water, alcohol, and ether The K salt of this 
acid crystallises in colourless plates, and is de 
composed by boiling alkalis with reproduction 
of (j8) naphthol sulphonio acid (Claus a Zim 
mermann, B 14, 1481) The K salt (1 mol ) 
heated with PCI5 (2 mols ) at 150° forms 
(SO3H Cj^H^ 0 SO2 CjjHJiO, an amorphous mass 
yielding a gelatinous potassium salt K A" 
(C a Z ) The {$) naphthol sulphonio acid 
heated with PCl^also yields chloro (3) naphthol, 
and finally e di chloro naphthalene [135°J, both 
of which bodies yield chloro phthalic acid [148°] 
on oxidation (Claus a Dehne, B 15, 319) 

Salts — KA'araq S 2atl5°— NHjA' S 
3 at 24° Flat prisms or plates (Meldola, C J 
39, 41) — CaA'2 5aq silky laminro, v sol water 
and alcohol, decomposing at 100° — BaA'o 6aq 
narrow prisms (from boiling saturated solution) 
— PbA'o 6aq small silvery laminm, v sol water 
Ethyl derivative C,oH„(OEt)SO,H From 
the (*? impure) acid, KOH, and EtI (Maikopar, 
Z 1870, iC6) — KA' needles, si sol cold water 
(3) Naphthol (7) sulphonio acid 
[2 4^ C,oHg(OH)(SO,H) Formed from the cor 
responding (3) naphthylamine snlphomc acid by 
the diazo reaction (lieverdin a Molting, Const 
de la Naphthaline) Yields di oxy naphthalene 
[135°] and di chloro naphthalene [48° j (Claus, 
J pr [2] 39, S16) 

(2,2') (3) Naphthol sulphonio acid 
[2 2'] C,oH 3(OH)S03H (3) Naphthol sul 
phonic acid Naphtlwl sulphonxc acidY [89°] 
Formed from (3) naphthylamine ‘ 5 ’ sulphonio 
acid by the diazo reaction (Bayer a Duisberg, 
B 20, 1431) Formed also, together with 
Schaffer’s acid, by heating (3) naphthol (100 g ) 
with H^SO^ (70 g ) for 2 or 3 hours at 105° 
(Green, B 22, 723 , cf Armstrong, B 16, 22) 
It IS also a product of the fusion of naphthalene 
‘a ’ disulphonic acid with NaOH at 250° (Wein 
beig, B 20, 2907) Needles (containing aq), v 
sol water and alcohol, insol ether (W ) PCI 
(3 pts) at 165° gives di chloro niphtbalene 
[114°], the chief product being a c hloro naphthyl 
phosphate [215°] On fusion with potash it yields 
C,„H„(OH)2 [186°] Nitrous yields a nitroso deri- 
vative, forming the salt C,oH^(NO) (OH) SOgNa 2aq 
crystallising in golden needles 

Salts —NaA' 2 Jaq S 8 at 16° Plates — 
Ka' aq crystals, v sol water — MgA'j 6 Jaq 
plates — BaA'j prisms, si sol water 

(3) Naphthol sulphonio acid Ethyl den 
vative C,oH«(OEt) SO^H Formed by wai ming 
the ethyl ether of (3) naphthol with H^SO* 
(Maikopar, Z 1870, 366) — KA' aq needles, si 
sol cold water — BaA', needles, v si sol water 
(3) Naphthol sulphonio aoid Ethyl deri- 
vative C,JI#(OEt)SO,H Two acids of this 
formula are obtained by treating the ethyl den* 
vative of (3) naphthol with CISO^H (Amphlett a 
Armstrong, 0 J Proc 3, 144) The Ba salt of 
one acid is insol water, that of the other is soU 
water One of the acids is doubtless identical 
with the preceding acid 
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(2, 1' S') Naphthol difnlphonio acid [2 1' S'] 
0,oH4{OH)(SO,H)a (^) Naphthol ‘ 3 '-disuU 
pJiomc acid (0) NaphthohO-disulphomc acid 
Formedi together with the ‘ B ’ isomeride, by 
heating (/3).naphthol (1 pt ) with cone or fuming 
H3SO4 (2 or 3 pts ) at 100®-110°, and separated 
from its isomeride through the greater solubility 
of its Ba salt (Griess, B 13, 1956) 

Properties — Glistening needles, v sol water 
and alcohol With diazo compounds it gives 
scarlets of a much yellower shade than the (o). 
acid PClj (6 mols ) at 210® forma di chloro- 
{0) naphthol [126®] and tri chloro naphthalene 
[90®] , this 0,oHjCl„ when oxidised with CrO„ 
yields a syrupy di chloro phthalic acid and a tn- 
chloro naphthoquinone, whence aniline forms 
C,oH3Cl^(NPhH)0^ melting at 228° (Claus a 
Schmidt, B 19,3173) 

Salta — tables or prisms, sol water 
and dilute alcohol — BaA" 8aq small prisms, v. 
sol water 

(2, 3, 3') Kaphthol disulphonio acid[2 3 3'] 
C,oH,(OH)(S 03H)2 (3) Naphthol * di suU 

phonic acid {0) Naphthol R disulphonic acid 
Formed as described above (Griess) White 
glistening needles, v sol water and alcohol, 
msol ether Exhibits a bluish green fluores 
cence in aramoniacal solution When heated in 
a closed vessel with ammonia it yields a naph 
thjlamine disulphonic acid Nshich, on removal 
of NH^, gives rise to naphthalene ‘ a ’ disulphonic 
acid of Ebert and Merz (Pfitzinger a Duisberg, 
B 22, 398) 

Salts — ’‘NajA" very small soluble needles 
— BaA" 6aq needles, si sol cold water, v sol 
hot water, in sol alcohol 

{0) Kaphthol>* 8 ’•diBulphomo acid 
[2 2' 3] 0 ,oH^(OH)^S 03H)2 Formed by sulphon 
ating (2, 2') naphtnol sulphomc acid (Weinberg, 
B 20, 2911) Solutions of its salts exhibit green 
fluorescence — Na^" yellowish powder, v e 
sol water, si sol 80 p c alcohol —BaA" 2 |aq 
prisma S 66 in boiling water 

(j9) Naphthol-* y ’-disulphonic acid 
0,„H4(0Hj(S03H)2 Formed by the action of 
ClSOjH on (j8) naphthol (Armstrong, B 16,204) 
The Ba salt crystalhses in large prisms 
(0) Naphthol trisulphonio acid 
0,oH,(OH)(SO,H), Formed by heating (/3)- 
naphthol (1 pt ) with H2SO4 (2 pts ) at 70°-80°, 
adding HjSO* (2 pts ) and heating at 120°, finally 
adding fuming H2SO4 (40 p 0 additional SOj) 
(2 pts ) and heating at 150° (Levmstem, B 16, 
462) Gives no colour with diazotised xyhdme 
Refei ences — Amido-, and Nitro-naphthoi* 

BITLPHONIO ACIDS 

{0) NAPHTHOL VIOLET Oj.H.aNjO MeU 
dola*s blue Formed from nitroso-dimethyl 
aniline and (0) naphthol Dark flocculent 
owder, forming a red solution m benzene (Mel- 
ola, C J 39, 38) 

Hydrochloride B'HGlte. 

ClMe^N Bronzed needles, re- 

sembling EMn04 Sol water and alcohol Its 
aqueous solution is violet, but turned blue by 
H3SO4 Beduces to a leuco base by taking up Hg. 
Converted by heat into a blue ooiounng matter 

28, 2247) 

voL. m 


KAPHTHOL-YELLOW 8 v Diniteo (a)-irAPB- 

THOL 8ULPHONIC ACD) 

NAPHTHONITBILE v Nitnle of Naphthoic 

ACID 

NAFHTHOPHTHALIC ACID A name for 
Naphthalbnb dioarboxylio acid 

NAPHTHO-OXY-QDINALDINE v OxT mk- 

THTL-NAPHTHOQUINOLlNB 

NAPHTHOPHENAZINE CjjH.oN te 
0„H.<|>OA or 

[142°] (above 360°) Prepared by boiling 
sulpho benzene azo phenyl -(i8j naphthylamine 
with dilute H2SO4 (Witt, B 20, 674) Formed by 
boiling benzene azo phenyl-()8) naphthyl-amine 

/NC4H3 

OjoHgC j (?) m acetic acid solution 

\N NHC^Hj 

with cone HCl, aniline being eliminated (Zincko 
a. Lawson, B 20, 1169) Formed also by treat 
ing an alcohoho solution of phenyl (0) naphthyl 
nitrosamme with HCl (Fischer a Hepp, B 2(\ 
2473), and by distilling with zme dust oxy 
naphtho phenazme, which is itself obtained by 
heating with cone HClAq at 190° the amido 
naphtho phenazme which results from the action 
of phenylene 0 diamine on benzene azo (a) naph 
thylamine hydrochlonde (Fischer a Hepp, B 
23, 846) Also got by the action of {0) naphtho 
quinone (1 mol ) on 0 phenylene diamine (1 mol ) 
in 60 p c acetic acid solution at 0°, and oy 0x1 
dising a mixture of 0 phenylene diamine and 
(0) naphthol with alkaline KjFeCyo (Witt) 

Yellowish white prisms, subliming at about 
200° in long flat needles or prisms , v sol hot 
benzene, v si sol alcohol and ether Cone 
H^SO, dissolves it, forming a brownish red solu 
tion Its salts are dimorphous One sulphate 
crystallises in scarlet npedle8,the other in garnet 
red prisms One nitrate forms mange needles, 
the other brick red needles One hydro 
chloride forms long reddish yellow needles, 
and changes at 160° into the second form SnCl, 
reduces naphthophenazine to a hydride, crystal 
lismg in violet needles 

a Anudo-naphthophenasine C,sH,,N, te 

0«H4<c(NH,)clt C 

tamed by heating o phenylene diamine (1 mol ) 
with benzene azo (a) naphthylamine hydro 
chloride (1 mol ) in alcohol at 160° (F a H ) 
Golden needles (from alcohol), msol water, si 
sol ether and cold alcohol Its solutions have 
a yellowish green fluorescence Its solution in 
cone HClAq or cone H2SO4 is green — B'HCl — 
B',H,PtCl, — B'HAuCl4 

Acetyl derivative Oi^Hj^cN, Yellow 
crystalline powder 

Auudo naphthopheuazme 
C,^4(NH2) N2G.H4 [191°] Obtamed by re- 
duemg the nitro compound with alcoholic am 
momum sulphide (Zaertling, B 23, 176) 

Brownish-red crystals, si sol alcohol and ether, 
Y e sol boiling aniline — B'HCl 

Phenylo-chloride of Amido-naphtho- 
phenasine CjtHifNsCl 

Formed by the 

action of qumone diohlonmide on plienyl-(8)- 
Biqphtiiylamine (Nietzki a. Otto, B 21, 1600). 
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tieldfl a base which is a blmsh-Yiolet pp and a 
nitrate C«H,eN,NO, crystallising in slender 
needles Yields naphthophenazine on elimina- 
tion of KH, by the mazo reaction 
Beference —Eubhodineb 
Nitro-naphthophenasine 0,oH5(NOJ N, 0«H 4 
[222®] Formed by heatmg mtro {$) naphtho 
quinone with 0 phenylene-^amme, HOAo, and 
NaOAo on the water bath (Z ) Greenish yellow 
prisms, si sol alcohol and ether Forms a 
crimson solution in cone H^S04 — B'2H2S04 
brown plates 

NAPHTHOPHENAZINE CABBOXYLIG ACID 

0 hH 9 Nj(C 02H) [above 300®] Obtained by 
heating its nitrile with KOHAq under pressure 
at 225° (Brunner a Witt, B 20, 2663) Needles 
ra sol water and most solvents Cone H2SO4 
forms a deep red solution, becommg yellow on 
dilution. 

Nitrile CiaHjOyNj [237°] Formed from 
sodium naphthophenazine sulphonate and KCy 
Forms a cherry red solution in cone H2SO4, 
becoming yellow on dilution 

Naphthophenazine sulphonic acid 
C,4H9(S0,H)N, [above 290®] Formed by sul 
phonatmg naphthophenazine with fuming H0SO4 
(35 p 0 ) (Brunner a Witt, B 20, 2660) Orange j 
red needles, sol boilmg water and alcohol EOH 
yields yellow flakes of a eurhodol H2SO4 forms 
an orange red solution — NaA' 2aq 

NAPHTHOPIASELENOL v Selenium ob- 

OANIO COMPOUNDS 

NAfHTHOFIiUiTHIOIJ! 0 ,A<n>S 

[81®]. Formed by heating (a/3) naphthylene di- 
amine (2 g ) dissolved in alcohol, with a cone 
solution of sodium bisulphite (15 c c ) at 190° for 
7 hours (Hinsberg, B 23, 1393) Long needles 
(from MeOH), m sol water Pleasant odour 
Somewhat volatile with steam Weak base 
Gives a yellow colour with cone H2SO4 Be 
duced by tin and HCl to HjS and naphthylene 
diamine 

NAPHTHOPICBIC ACID, so called, v Tri- 

NITRO-a NAPHTHOL 

NAPHTHO - QTTINALDINE v (Py 3) 

MbTHVL-NAPHTHO QUINOLINE 

(a) NAPHTHOQiriNOLINE C.jHsN xe 
C^4< r°^ C CH CH by beating a 

mixture of (a) nitro naphthalene, (a) naphthyl 
amine, glycerin, and H2SO4 (Skraup, M 2, 162 , 
4, 460) Formed also by distilhng its dicarb 
oxyhc acid (Doebner a Peters, B 23, 1236) 
White pnsms (from ether), insol water, sol 
alcohol, ether, benzene, and dilute acids Smells 
like naphthylamine On oxidation with chromic 
acid it yields the quinone O12H2NO2 or 

QO 0 CT CH* forms orange 

crystals, [205®], sol alcohol, benzene, ether, and 
HOlAq, insol water EMn04 oxidises it to 
phenyl pyndme dicarboxyhc acid 

Salts —Hydrochloride pale yellow 
needles — B' 2 B^tCl 4 2aq . bright-yellow prisms, 
V si sol water — -B'H 2 S 04 yellowish pnsms, ▼ 
• sol. water —B'HaC^aOjGaq needles, si sol 
cold water — B'0^(NO*),OH. mmute necdlec 
AfclAplo-todtae BMeI2aq. Needles. 


Octohydrxde 0„H„N tc 
CH. CHrC OH OH Q QH, 
CH2CH2 O — ONH OH2* 


Crystals (Bam- 


0„H,N X e 

[94®] (above 360®). 


berger, B 22, 354) 

(i8) Naphthoqii^oline 
^„/OHOHC N QH 

0 OH OH 

Formed by heating {$) naphthylamine (28 pts ) 
with nitro-benzeno (13 pts ), glycerin (60 pts ), 
and cone H2SO4 (40 pts ) at 160°-160° (Skraup 
a Cobenzl, M 4, 436) The crude product is 
neutralised with alkali, extracted with ether, and 
distilled In this reaction (1,2) bromo {$) naph- 
thylamine [63°] may be substituted for (8) naph- 
thylamine, and nitro phenol may be used instead 
of nitro benzene (Lellmann a Schmidt, B 20, 
3154) Formed also by heating (l,2^itro (8)- 
naphthylamine with glycerin and H2SO4 (L 
a S ) Obtained likewise by distilling its carb- 
oxylic acids 

Properties —Colourless crystals, si sol water, 
sol ether, alcohol, benzene, and acids Its alco- 
holic solution gives a brown colounntion with 
FeClj, and a green colour with cupric acetate 
Reactions — 1 KMn04 oxidises it to (8)- 
phenyl pyridine dicarboxyhc acid 

Salts —B'HCl 2aq long needles, ▼ sol 
water, si sol alcohol —P'jHjPtClgaq orange 
crystalline pp — B2H2Cr20, short golden 
prisms — B'lClHCl [c 148°] Yellow needles, 
obtained by adding a solution of ICl in HClAq to 
a solution of the base (Dittmar, B 18, 161b) — 
Picrate [252°] 

Methylo-iodide B'MeI2aq [200®-206®] 
Light yellow needles, exhibiting a blue fluores 
cence in aqueous solution 
Octohydrxde C,3H„N le 
gH2.CH2CCHCHCNHgH2 obtained 

CH2 CH2 0 C CH, CH, ■> 


by boiling (8) naphtho quinoline with isoamyl 
alcohol, and sodium (Bamberger, B 22, 354) 
At the same time there is formed an isomeric 

CH CH, CH, J 

Reference — Oxy ,Oxy meihtl , and Phentl- 

NAPHTHOQUINOLINE 

(8) • NAPHTHOQUINOLINE CABBOXYLIC 
ACTD 0„H.NO, . 6 ^ CH 


[187°] Obtained by oxidising methyl (8) naph 
thoquinoline with KMn04 and H2SO4 (Seitz, B 
22, 261) White ci^stalline powder, insol water, 
m sol boiling alcohol — NaA'2jaq Crystals, 
si sol cold water - BaA', 4aq flocculent pp , 
becoming crystalline on long boilmg, insol 
water —CuA'2 l^aq crystallme, insol water — 
B'HCl yellow needles, v si sol boiling dilute 
HClAq — B'2H2PtClj 2aq yellow needles, v si 
sol hot dilute HClAq 

(a) Naphthoquinollne {Py 1, 3) dioarboxylio 

r vr /OH CH C C(C02H) QH 
acid C.H4<; q N --=0 CO2H t278°] 

Formed by oxidising (a) 8tyryl-(a) naphthoquinol- 
lne carboxylic acid with cold aqueous EMn04 
(Doebner a Peters, B 23, 1234J Groups of 
greenish yellow needles, msol cold water, si sol 
hot water, ether, cold alcohol, and dilute HClAq, 
y sol oono HOlAq 

Balts —The salts of the alkalis and alkahne 
earths are ▼ sol water The Pb and Cd salts 
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u% white pps— CuA"2aq dirty green pp, tl 
iol water— AgaA" white flocculent pp 

(0) Kaphthoqxnnoline {Py 1, 8) dicarboxylio 

iLfiW r TT /CH CH Q N==c CO^ 
acid 0 C(CO,H) CH 


[288®] 


Formed by oxidation of (a) styryl {$) naphtho- 
quinoline carboxylic acid by KMnO^ (Doebner a 
Peters, B 23, 1240) Very slender light yellow 
needles, si sol ether, cold alcohol, and benzene, 
▼ sol HO Ac and alkalis — BaA'^aq white 
flocculent pp — Ag^" powder, si sol water 
NAPHTHOQBINOLIKE SULPHOKIC ACID 
3 CH CH C N CH 
-C CH CH 


C„H^SO,te C,H,(SO.H)<Qi 


Obtained from {$) naphthylamine sulphonic 
acid of Forsbng (JB 20, 2099) by heating with 
glycerin, £[2804, and nitrobenzene (Immerheiser, 
B 22, 404, cf Gentil, B 18, 201) Small 
needles, nearly insol water Very dilute solu- 
tions of the acid and its salts fluoresce blue — 
BaA'2 4aq Splendid prisms 

(a).lffAPHTHOQDlNO»E C.oH.0, 1 e 

CeH4<^^Q (a) Naphthoquinone Mol w 


156 [ 125 °] 

Formation — 1 By oxidation of naphthalene 
by CrO, in HOAc (Groves, G J 26, 209 , cf 
Hermann, A 151, 63) —2 By oxidising with 
chromic acid the following bodies naphthylene 
p diamine, and its acetyl denvati\e (Liebermann 
a Dittler, B 6, 945), (a) naphthylamine and its 
sulphonic acid (Keverdm a Nolting, B 12, 2305), 
(a) amido (a) naphthol (Liebermann, A 183,242), 
and the acetyl denvative of (a) naphthol (Miller, 
B 14, 1600) 

Preparation — 1 Naphthalene (10 g ) is dis- 
solved in HOAc (60 g ) , to this is slowly added 
a solution of CrOj (30 g ) in water (20 c c ) The 
mixture is heated at 100° Watei (30 g ) is added, 
and the liquid, when cooled to 20°, filtered from 
naphthalene From the filtrate water precipi 
tates naphthoquinone Recrystallised from light 
petroleum (Japp a Miller, G’ J 39, 220, cf 
Groves, C J 26, 209 , Plimpton, C J 37, 634 , 
Miller, Bl [2] 43, 125) —2 (a) Naphthol orange 
(Tropeoline 000 No 1) is reduced to sulphanilic 
acid and (1 4) amido naphthol, the latter is oxi- 
dised and the quinone purified by distillation 
with steam , the yield is 40 p c — 3 By oxidation 
of (o) -naphthylamine (Ipt ) with H^S04 (6pts ), 
water (26pts ), and K^Cr O, (2J pts ), in the cold 
(Monnet, Reverdin, a Nolting, B 12, 2306) 
Properties — Yellow triclmic needles, which 
begin to sublime below 100° Volatile with steam 
V si sol water and ligroin, v sol benzene, CS^, 
chloroform, ether, HOAc, cone HjS04, and boil- 
ing alcohol Smells like quinone Alkalis form 
a reddish brown solution It is not attacked by 
SO2 in the cold Reacts m alcoholic solution 
with primary amines forming compounds repre- 
sented by CioH^OjNR, which may be considered 
to be alkyl amido-(o) naphthoquinones or more 
probably a80xy-(i3) naphthoqumone alkylimides 
Secondary amines act forming compounds re- 
presented by OioHjOjNRR' , but diphenylamme 
acts only in presence of HCl Tertiary amines 
do not react in this way Hydro naphthoquinone 
may be used instead of naphthoquinone, bemg 
oxidised by the air Salts of amines may be 
used insteiM of amines The compounds orys- 
Udhse in needles (Plimpton, 0 J 87, 633) 


m 

Eeactuma — 1 Naphthoquinone dissolves m 
aqueous EOH and NajCO,, and on addmg acids 
a red body is ppd This is also got by oxidising 
naphthalene with CrO, in acetic acid and 
neutralising the hot liquid with NUjCO, (A 
Guyard, Bl [2] 31, 64 , Plimpton, C J 37, 641) 

It IS soluble m benzene and ppd from it by light 
petroleum as a dark red powder This substance 
was named carminaphthe by Laurent {Bev 
Scient 14, 560), who asenbed to it the formula 
CuHgO, — 2 Boiling mtrtc acid oxidises it to 
phthalio acid —3 Boihng HIAq and P reduce it 
to hydronaphthoquinone [176°] Tin and HCl 
act in like manner— 4 When boiled with an 
aqueous solution of an equivalent of hydro- 
naphthoquinone there is deposited on cooling 
dark purple crystals of naphthoqmnhydrone 
02 oH ,404 It IS readily converted by oxidismg 
i^ents into naphthoquinone and by reducing 
agents into hydronaphthoquinone — 5 Bromvne 
in presence of iodine forms di bromo naphtho- 
qumone [218°] (Miller, Bl [2] 43, 125) — 6, 
Heated with benzoic acid at 160° it forms 
needles of ‘ benzonaphthone ’ Cj Hi^Oa ? which 
may be purified by successive boiling with 
anilme, and alcohol (Japp a Miller, C J 
221) This body is msoluble in ordinary sol 
vents and in aqueous NaOH Aqueous KMnO, 
oxidises it to phthalic acid It is not affected 
by ZnEt , and therefore contains no hydroxyl — 

7 Boiling fuming HClAq forms a green amor 
phous powder, insol water, alcohol, and ether, 
but partially dissolving in HOAc forming a blue 
solution (Krapp a Schultz, A 210, 178) — 8 
Phenyl hydrazine reacts forming benzene azo- 
(a) naphthol C,oH4(OH) NgPh — 9 On adding 
aqueous ammonia to alcoholic naphthoqumone 
the liquid becomes brown and, by precipitation 
by water, a red brown amorphous body is formed, 
probably Laurent’s ‘ carminaphthe ’ (Phmpton, 
C J 37, 641) — 10 Yellow ammonium sulphide 
produces a red powder melting with complete de 
composition at about 300° (Willgerodt, B 20, 
2470) — 11 When a solution of methylamine 
(acetate) is added slowly to a small quantity of 
naphthoqumone dissolved in alcohol, methyl- 
amido naphthoqumone CjoHgOjNMe [232° un- 
oor ], is formed It crystallises from alcohol m 
red needles, which are reduced by SO^ forming 
a substance crystallising m white needles (Plimp- 
ton, C J 37, 639) — 12 When an alcohohc solu- 
tion of naphthoqumone is mixed with excess of 
aqueous dimethylamine the solution neutral- 
ised with acetic acid and the liquid allowed to 
evaporate spontaneously, there is deposited a 
substance CjoHjO^Mej which crystalhses from 
alcohol in bright red needles [118°] (Plimpton, 
C J 37, 642) — 13 With ethylamine acetate in 
alcoholic solution a brown hquid is formed If 
this 18 boiled with charcoal, filtered and evapo- 
rated deposits ethyl amido naphthoquinone 
O^HsOjNEt as red needles [140°] It may be 
sublimed, and is soluble in benzene, hardly so 
in light petroleum (Plimpton, O J 37, 640) — 
14 Aniline in alooholio solution forms a red 
liquid. If this solution is heated to boilmg and 
poured into water, the pp washed with dilute 
acetic acid and crystallised from alcohol, animal 
charcoal bemg used, the product is phenyl-amldo* 
naphthoquinone G|A^2NPh [191°] (Plimpton, 
CL / 37, 635). It orystaUises in red needles, T« 

BB 2 
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Bol hot alooholi benzene, and ether Insol light 
petroleum It forms a onmson solution in cono 
H^SO^ from which it is ppd unchanged by water 
It forms a purple solution m aloohohc potash 
It 18 not attacked by acetic or benzoic anhydride 
It IS attacked by cono HOI at 170° and by 
aqueous SO, at 125°, aniline being among the 
products (Phmpton, G J 37, 636 , cf Zinoke, B 
12, 1646 , 14, 92) — 16 p Bromo aniline forms, 
m like manner, when heated with (a) -naphtho- 
quinone or oxy (o) naphthoquinone, red needles 
[266°-269°] (Baltzer, B 14, 1899) —16 m Nitro- 
amline yields C,oH4(NHO.H,NO,)0, [270°] (B ) 
17 p Nitro aniline forms OioHj^NHOgH^NO )02 
meltmg above 270°, which may be reduced to 
0, A(NH 0«H,NH2)0, [177°] (B)-18 Ethyl 
amline produces OjoHj^NPhEtjO, crystallising 
m violet needles [166°] (Elsbaoh, B 16, 1810) — 
19 0 Toluidine forms 0,oH5(NHO,H7)0, crystal 
hsing m red needles (Elsbaoh, B 16, 689) —20 
p-Toluidine forms 0,oHj(NHC,H,)0, crystallising 
from alcohol m red needles [200*^ and formmg a 
crimson solution m cono HjSO^ (Plimpton, C J 
87, 688 , Elsbaoh, B 16, 687) —21 Diphenyl 
cmvne forms 0,oH4(NPh,)0, crystallising from 
alcohol m needles [164°] (Plimpton) 

OA<c|SoJ CH Nitnso-{a)jnwpUhol 
Formed, together with a greater quantity of the 
(iB)-oxim of (/3) -naphthoquinone, by the action 
of mtrous acid on (a) naphthol (Fuchs, B 8, 
62^ Prepared by the action of hydroxylamine 
hydrochloride on (a) -naphthoquinone (Gold- 
schmidt, B 17, 2064) Yellowish needles, de 
oomposmg at about 190° V sol alcohol and 
ether, si sol GS^ and hot benzene Shghtly 
volatile with steam Dissolves in alkahs, but is 
reppd by CO, Does not colour mordants (Kos 
timecki, B 22, 1347) Reactions — 1 Nitnc 

acid converts it mto di mtro (a) naphthol — 
2. Alcoholic E,FeGy, forms mtro (a) -naphthol 
— 8 PCI, forms di chloro naphthalene 
{68®] — 4 Phenyl cyanate umtes, forming 
0,^j(0H) NO CO NHPh, which crystallises m 
yellow pnsms [170°] (Goldschmidt a Strauss, 
B 22, 3106) — 6 Boiling with aniline and HOAc 
yields phenyl •(/8)-amido (a) naphtho qumone 

ftmUde C,A(NHPh)<^pjj [187° cor ] (Brbmme, 

B 21, 893) — 6 p Toluidine forms, m hke 
manner, p tolyl-amido (a) - naphthoquinone p 
toluide [183° cor ] (B ) — 7 ^ Cumidine forms 
^-cumyl amido (a)-naphthoqumone if' cumidide 
[181° cor ] — 8 Naphthylamine forms (a) naph- 
thyl anudo-(a)- naphthoquinone -(eO naphthabde 
[178° oor]— 9 Bromine in HOAc forms di- 

^romo-^a) naphthoqumone oxim OipH4Br2<^Qg 

[176°] (Brdmme, B 21, 891) Methyl ether 
A'Me [100°] Yellow crystals , v sol alcohol, 
ether, and benzene, msol water, dissolves m 
H,S04 with a yeUow colour (Hmski, B 17, 2689) 
Bi-oajim 0 ,oH 4(NOH),[1 4] [207°] Formed 
by boilmg the mono oxim for two days with 
l^drozylamme and alcohol (Nietzki a Guiter- 
mann, B 21, 433) Slender colourless needles, 
lol* alcohol and ether , decomposed by melting 
With A^O it yields 0,;^(NOAo), [160°] Tin 
^ Hd reduce it to naphthylene-duunmc. 


Alkalme EMn04 oxidises it to dl-mtroso-uapb 
thalene 0)4H4(NO)„ a yellow powder, exploding 
at 120° 

Di^ohloro-di-imide [187°] 

Formed from naphthylene p diamine hydro- 
chloride and a cold solution of bleaching ^wder 
(Friedlander a Bdckmann, B 22, 691) Yellow 
needles (from alcohol and xylene], smelling 
strongly like qmnone Beconverted oy reducing 
agents to naphthylene-diamme Gone HGlAq 
m HOAc converts it mto di chloro (a) naphtho 
qumone [190°] 

Di’phenyl dutmide 0,oHa(NPh), [187°] 
Formed by heating benzene azo (o) naphthyl- 
amine with aniline at 160° (Fischer a Hepp, A 
256, 264) Golden plates, si sol alcohol 

[ 666 °] 

Obtained by oxidising (a) naphthylamme tetra- 
hydride with Na,Cr,0, and H2SO4 (Bamberger a. 
Lengfeld, B 28, 1131) 

(jS) Naphthoquinone 04H4<:^^g For- 

mation — By oxidation of amido-(3) naphthol, 
which is got by reducing its (a) oxim (nitroso 
{$) naphthol) (Stenhouse a Groves, 0 J 32, 
47, 83, 416, A 189, 163, 194, 202, Lieber- 
mann a Jacobson, A 211, 40) The amido (/3) 
naphthol may also be obtained by reducing (/3)- 
naphthol orange (u Azo- compounds) 

Preparation — Amido -(jS) naphthol hydio 
ohlonde (1 pt ) is dissolved in saturated aqueous 
SO2, and when cold the solution is poured into 
feme chlonde solution (12 pts , containing 1 2 
pts FejO,) The qumone is deposited as golden 
needles (Groves, C J 46, 298) 

Properties — Orange needles (from alcohol) 
or red needles (from ether) Softens and de 
composes at 116°-120° Has no smell Is not 
volatile with steam Dissolves m alkalis, form 
mg a yellow solution, which absorbs oxygen 
from the air 

Reactions — 1 Boihng mtne acid forms 
phthalic acid — 2 SOj reduces it to hydro {$) 
naphthoqumone HIAq acts m like manner 
(S a G ) Tm and HClAq reduce it to ‘ di 
naphthyl dihydroqumone * G^oH,^04 crystallising 
m colourless needles [178°] (Korn, B 17,8024) 

3 Dilute H2SO4 forms, on warming, * di naph 
thyl diqumhydrone ’ GsoHi^O,, a black insoluble 
powder (S a G ) — 4 Chlorine passed mto its 
solution m HOAc forms chloro naphthoqumone 

and the compound which 

crystallises m monoclmio needles (containing 
2aq) [112°], and, when anhydrous, melts at 128° 
(Zmeke, B 20, 2892) — 6 An alcoholic solution 
oi aniline forms the anilide GiaHnNO,, probably 

oxy (a) naphthoquinoneamlideG,9H,(OH)<^^pjj 

(Liebermann a Jacobson, A 211, 76 , Zmeke, B. 
14, 1494) This substance crystallises m red or 
yellow needles meltmg above 240°, msol water, 
sh sol alcohol and hot benzene It is split up 
by boilmg acids mto aniline and ox^-(a)-naphtho 
qumone Boilmg HOAc converts it mto pnenyl- 
amido-(a)-naphthoqumone With NaOEt and 
alkyl oromides it gives the compounds 
1161% OiJH,.EtNO, [104°], 
, and 0,^,^NO, [104°] 
. The so-oalled dianiUde of 
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ifi) naphthoquinone, which is formed by heating 
m-bromo (o)-naphthol with aniline, is probably 
the amlide of phenyl amido (3) naphthoquinone 

0,oH4(NPhH)<^^pjj It crystallises in orange 

red needles [179°] (Meldola, C J 46, 167, cf 
Zincke, B 16, 481) This body has also been 
described as di- phenyl -di imido-naphthol 
C,oHj(OH)(NPh)j(Gne88, B 18, 123) The oor 
responding di-jp tolmde [o 176°] and di (3)- 
naphthahde [247°], prepared by the same reac- 
tion from di bromo-(a)-naphthol, are probably 
fonstituted m a similar manner— 6 Ethyl 
amhne forms phenyl ethyl anudo (3) naphtho- 
quinone 0„H,(NPhEt)0,? which crystallises m 
thick red needles [166°], insol NaOHAq, and is 
resolved by dilute HClAq into ethyl aniline and 
(3) oxy-(a) naphthoquinone (Elsbaoh, B 16, 
691) —7 0 Toluidtne forms 0„H„N0„ pro 

bablyC,oH 4 (OH)^^Q ^ , which crystalhses m 

red needles, sol NaOHAq It is not affected by 
HOAo at 150° Boiling dilute HClAq splits it 
up into 0 toluidine and (3) oxy (a) naphtho- 
quinone (Elsbach, B 16, 689) — 8 p-Toluidtru 
forms the p toluide C^HjjNOj, probably 

C,*H 4 ( 0 H)^^ q q which crystalhses in red 

needles [246°], sol NaOHAq On heating with 
dilute HClAq at 130° it forms (3) oxy (a) naph- 
tlioquinone, and this body is probably an inter- 
mediate product in the con\ ersion of (3) naph 
thoquinone p toluide into (a) naphthoquinone 
p toluide, which takes place on heating with 
acetic acid at 160° (Elsbach, B 16, 686) It 
gives the following ethers — Cj,H,^IeNO, [160°], 
C„H„EtN02 [ld7°], and C, H.^rNO, [139°] 
(Zincke a Brauns, H 16,1969) —9 Boiling with 
ammonium acetate forms (3) naphthazme 

Phenyl hydraetde 

Bcnzane-o azo-(a)-naphthcl [138°] Formed by 
the action of phenyl hydrazine hydrochloride 
upon (3) naphthoquinone suspended in acetic 
a( id (Zincke a Bindewald, B 17, 3030) Long 
red needles, sol hot alcohol and hot HOAc, 
insol water Does not combine with acids or 
bases Yields amido naphthol on reduction with 
bnClj Bromine m HOAo forms Oj^i^Br^jO 
[216°-219°] 

o-Tolyl^hydrattdB Oi^j^K^Ofe 

2 [166°] Bed plates, with 

golden lustre, v e sol alcohol Beduced by 
SnCl, to amido naphthol Nitric acid oxidises 
it to di - nitro - naphthol Bromine forms 
C„H,^r,N,0 [264°] 

p Tolyl hydraetde C„H,<Np 

g • [145°] Bed needles 

i Zincke a Bathgen, B 19, 2491) Forms 

5„H,aBr^,0 [186°] 

(«) («) Nttroio- 

m-napMM [109 6°] S (alcohol) 3 4 at 18°. 
Prepared by adding a concentrated aqueous so- 
lution of NaNO^ (50 pts } to a boiling solution of 
<3) naphthol (100 pts ) and ZnCL (75 pts.) u 
spirit (600 pts ) After ooohng, and standing for 
some hours, the brown sino salt which separates 
Is washed with aleohol, suspended la water 


(1000 pts ), and digested for a short time with 
NaOH (90 pts ) After cooling, the sodium salt is 
filtered off, washed with a little water, and de- 
composed by cold HCl The yield is 110 p o of 
the naphthol (Heniiques a Ilinski, B 18, 704; 
ef Groves, C J 46, 296 , Stenhouse a Groves, 
C J 32, 47 , A 189, 146 , Fuchs, B 8, 1026). 
Properties — Thin plates or short thick orange 
prisms V si sol boilmg water, si soL ligroih, 
V e sol ether, benzene, and HOAc YolatilS 
with steam (when pure) Reactions — 1 

Aqueous ammonia at 100° forms a compound 
CjaHgNjO, probably the oxim of naphlho- 

quinonimide which crystal- 

lises from alcohol in green needles [152°], 
soluble in alcohol, ether, acids, and alkalis It 
IS converted by nitrous acid into an unstable ni- 

trosamine [244°], which forms the 

salts KC,,H,N,02 and AgC^HjN.Oji. Naphtho- 
quinonimide oxim is reduced by ammonium 
sulphide to a base CjoH^Nj [92°-95°] Naphtho- 
quinonimide oxim forms the salts EO,,H,N,0, a 
red powder, Cj^gN^OHCl, yellow plates, 
(C,JH.,N,0),E[^tCl,2aq, orange needles, and 
OjoHgN^OHNO,. — 2 Dilute nitric a/oid forms 
nitro naphthol — 3 Ammonium suZpluds reduces 
it to amido naphthol — 4 Chlorine passed into 
a cold solution of the oxim in chloroform yields 

crystallising m yellowish 

red needles (Zincke a Schmunk, A 267, 133) 
This body takes up more chlorme, formmg 

CHCl* crystallises in 

white nee^es [186°], and when treated with 
potash changes to the di chloro derivative 

O.H,<p^22=CC1 Bromint added 

to its solution in chloroform unites forming 
0,<,H,NOiBrj crystallising in colourless needles 
[131°], which Resolve in alkalis, ohangmg to 

m yellow 

needles [172°] The last body is also formed by 
adding bromine to a solution of (3) naphtho 
quinone (a) -oxim in cold HOAc Bromine added 
to a hot solution m HOAc forms a bromo naph- 
thoquinone [201°] (Bromme, B 21, 886). — 

6 Phenyl cyanate forms 0,gHg<^Q NEH>h, 

orystalhsmg in felted needles [128°] (Goldschmidt 
a. Strauss, B 22, 3106) — 7 SO, or NaHSO, 
acting on its alcoholic solution form amido- 
naphthol sulphomo acid (Schmidt, J pr [2] 42, 
16t)) — 8 Aniline in HOAo forma the same 
phenyl amido naphthoqumone amlide as it forms 
with the two other naphthoqmnone oxims 
(Bromme, B 21, 893) Salts — NaA' green pp 
(from alcoholic solution), el sol water — KA' 
lustious green plates, sol water and alcohol — 
NH<A' green plates —Co A', browmsh-red pp 
— CoA', purple-red pp , soluble without altera- 
tion m alcohol, aniline, phenol, oono H,S 04 , and 
HNO, , it IB very stable towards aoids, alkalis, 
oxidismg agents, and reduomg agents (llmski a. 
Enorr, B 18, 699).— NiA', browmsh-yellowpp., 
•1 soL water and aloohol, easily decomposed by 
loida (differenoe from the oobidt salt).— FeA', 
blaek pp., inaoL Water, t. boI aniline, formmg a 
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dark-brown solution — CuA',, lustrous brown pp , 
sol dilute HOlAq and 50 p o acetic acid — AgA' 
reddish-brown powder, insol water and alcohol 
AglNHJA'i , slender green needles, insol water 
and alcohol — AgHA'a , microcrystalline brown 
pp , sol alcohol (Ilinski, B 17, 2581 . 18, 2728) 
Hethyl ether of the {a,)‘OXim 

needles, v sol alcohol, ether, and benzene, m 
sol hot water, si sol cold ligroin Forms a 
deep-red solution in H^SO^ Yields (a) amido 
(iS)-naphthol on reduction with tin and HClAq 
(Goldschmidt a Schmid, B 18, 571) 

Ethyl ether of the (a) oxim 
0,oHjO(NOEt) [50^-60°] Needles (from al- 
eohol-ligroin) (Ilmski, B 19, 341) 

Benzoyl derivaUveG^^f^i^OBz) [114°] 

{$) Nttroso 


(a)-naphthol [148°] (W ) , [152°] (G ) This is 
the chief product of the action of nitrous acid on 
(a) naphthol (Fuchs, B 8, 626) It may be se- 
parated from the oxim of (a) naphthoquinone (t; 
BV,ma)t which accompanies it by means of their 
somum salts (Worms, B 16, 1316) It is also 
obtained by boiling (/3) naphthoquinone with 
hydroxylamine hydrochloride for half an hour 
(Goldschmidt, B 17, 216) Yellow needles (from 
benzene), almost insol cold water, m sol ether, 
T sol alcohol Somewhat volatile with steam 
Cone H^SO^ forms a deep-red solution Not 
decomposed by boiling alcoholic potash 

Beactmie — 1 Bromine acting on its solution 
in chloroform unites forming a dibromide 
OjoHjNOjBr^, crystallising m grey leaflets [155°] 
(Brdmme, B 21, 390) Bromine actmg on its 
solution in HOAc yields the bromo derivative 
OjoH^rNO,, separating from alcohol in yellow 
crystals [176°] (B ) — 2 Alkaline KjFeCyj oxi 
dises it to (^0) nitro (a) naphthol —3 Nitric acid 
forms di nitro (a) naphthol and phthalic acid — 
4 Phenyl cyanate unites with it, forming 

QQ j^^pj^,crystalhsing from benzene 

m greenish yellow prisms (containing benzene) 
[120°] (Goldschmidt a Strauss, B 22, 3106) — 
6 Amlvne in HOAc forms the same phenyl- 
amido naphthoqumone anilide as with the other 
two isomenc oxims (Brdmme) 

Salts— NH4A' lustrous green needles — 
NaA' (dried at 110°) reddish brown powder, 
insol cone NaOHAq, m sol water and alcohol 
— KA' lustrous green plates — BaA', 2aq 

bronzed plates — PbA'^ dark brown scales, 

insol water —AgA' brownish-red pp 
Methyl ether of the {$) oxim 

From the Ag salt 


and Mel (Fuchs) Formed also by heatmg ()3)- 
naphthoquinone with the hydrochloride of the 
methyl ether of hydroxylamine (Goldschmidt a 
Schmid, B 18, 671, 2224) Yellowish green 
needles, v sol alcohol Reduced by tin and 
HCl to (3) amido (a) -naphthol 

Ethyl ether C,.H,0(NOEt) [101°] Flat 
greemsh yellow needles 

Benzoyl derivativeOi^fii^OBz) [162°] 
Ih-oxim 0,.H,(N0H)2 [149°] (G a S), 

p66°] (B ) . [181°] (K a M ) Formed by 
warming either the (a) or the (iS) oxim in con- 


centrated methyl alcoholic solution with hr- 
droxylamme hydrochloride at 100° (Goldschmidt 
a Schmid, B 17, 2066 , Brdmme, B 21, 392) 
Formed also by adding an alkaline solution of 
hydroxylamine to a cold solution of the (a) oxim 
in caustic soda (Kehrmann a Messinger, B 23, 
2816) Yellow needles, forming a redddsh yellow 
solution in alkalis, and a dark red solution in 
H2SO4 On warming with dilute H^S04 or with 
alkalis it 19 converted into an ai^ydride 
Phenyl cyanate also bnngs about this change 
(Goldschmidt a Strauss, B 22, 3107) Phenyl 
hydrazine combines, formmg OjgHijN^Oi, which 
crystallises from alcohol m tufts of long needles 
[105°-138°] (Polonovsky, B 21, 182) Stannou» 
chloride reduces it to naphthylene (1,2) diamine 
Alkaline E,FeCye oxidises it to di nitroso naph 
thaleneC,oH,8(NO)2, which crystallises in needle* 
[127°], insol water and alkalis, v sol alcohol 
(Leuckart, B 19, 174, 349) The dioxim colours 
iron and cobalt solutions brown — KCiaH^Np^ 
brownish red amorphous pp , obtained by adding 
ether to an alcoholic solution of the dioxim and 
KOEt Ghnski, B 19, 342) — AgO.oH.NA 
dark red pp , obtained by adding ammoniacal 
AgNOjto an alcoholic solution of the dioxim 
(a) Methyl ether of the dioxim 
C.H.<C(NO^g(NOH) 


action of hydroxylamine on the methyl ether of 
the (a) oxim Insol water, sol alkalis 

{&) - Methyl ether of the dioxim 
C.H.<C(N^Q(NOMe) 


Silver salt of the dioxim and Mel , and also by 
the action of hydroxylamine on the methyl ether 
of the (3) oxim Yellow oil, turning brown in 
air Sol alkalis 


(a) - Ethyl ether of the dioxim 
Formed by 

warming an alcoholic solution of the ethyl ether of 
the (a) ox*m with hydroxylamine hydrochloride 
Green needles (from alcohol) , insol water — 
KOijHjjNPj brown needles 

Anhydride of the dioxim 
CjoHe Formed from the dioxim 

by the action of AcCl, alkalis, or acids Formed 
also by heating the (a) or (/3) oxim with an 
alcoholic solution of hydroxylamine hydio 
chloride at 160° (Goldschmidt, B 17, 216, 801) 
Long colourless monoclinic needles (from ligroin) 
Insol alkalis 


Pen Naphthoquinone i^ 

rO—o 

CH C— C— C CH ^ „ 

CM CH C CH CH Occurs in small quantity m 

the product of the oxidation of di bromo (a) 
naphthol by fuming nitric acid (Meldola a 
Hughes, 0 f 57 f 632) Slender, pale yellow 
needles , no definite melting point observed 
Blackens and decomposes above 220° SI sol 
boilmg dilute NaOH Gives an azo compound 
with phenyl hydrazine Not reduced by cold 
aqueous SO,. Zino-dust and HOAc reduces it 
to the corresponding dioxynaphthalene, which 
blackens at 205° and forms a diacetyl derivative 
melting at 227°. 

References, — Ainno , Amno oxt-, Bbomo » 
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Bbomo iviDo , Oblobo , Nitbo-, and On 

KAPHTHOQUINONB 

NAPHTHOdUINOKE.PHEKAZIHS 

0«H4<Cqq ^ ^]>0eH4 Formed by heating o 

nitro phenyl amido naphthoquinone with alco- 
holic ammonium sulphide ^Leicester, B 23 » 
2797) Green plates (from alcohol) Its alco 
hollo solution IS brown with green fluorescence 
NAPHTHOQUIKONE PHENYL -HTDBAZ 
IDE V Benzene azo naphthol 

NAPHTHOQUINOinS TOLAZINE 

®***«<CO C N C ci cSe by reduction 

of 0 nitro tolyl amido (a) naphthoquinone with 
alcoholic ammonium sulphide (Leicester, B 23, 
2797) Steel blue plates with green lustre, form- 
ing a green powder Cone 11^804 forms a green 
solution Its solutions in alcohol or HOAc are 
greenish yellow with faint moss green fluor- 
escence 

NAPHTHOQUINONE TOLYL HYDEAZIDE 

V Toluene a70 'naphthol 

NAPHTHOQUINOXALINE C, ftN, M 

CH C N CH Formed by 

warming naphthylene (a/3) diamme with the 
bisulphite compound of glyoxal in presence of 
some HOAc (Hmsberg, B 23, 1394) Small 
colourless needles , v sol alcohol and ether, si 
sol hot water Volatile with steam Cone H2SO4 
gives a deep red colour, turned yellow by addition 
of water — The sulphate crystallises well 
The platinochloride is si sol water 

NAPHTHOQUINOXIM v Oxtm of Naphtho- 
quinone 

NAPHTHOSTYEIL 1 ; Lactone oipen Amido- 

NAPHTHOIC ACIP 

NAPHTHOTOLAZINE v Tor unaphthazine 
(a) NpHTHOXINDOLE C, ^NO tuf 

C,.H.<chP"CO 1.245°] Formed by the ao- 

tion of mineral acids on the sodium salt of (a) 
naphthindole sulphonio acid (Hmsberg, B 21, 
11b) Colourless needles (from alcohol) Yields 
a nitroso derivati\e, which on reduction and 
subsequent oxidation forms (a) naphthisatm 

(fi) Kaphthoiindole 0„H,<;p®^C0. 

[234°] Formed by the action of mineral acids 
on (jB) naphthindole sulphonio acid (Hmsberg, 
B 21, 114) Faint greenish needles SI sol 
water, v sol alcohol, ether, HOAc Not attacked 
by mineral acids Cone KOHAq dissolves it 
without change Barj ta water at 150° in sealed 
tubes yields the Ba salt of a strong acid NaNO, 1 
m HOAc solution gives a nitroso- derivative [0 
240°], crystallising m yellowish red needles 
M sol alcohol, ether, HOAc, si sol water 
NAPHTHOXY-ACETIC ACID v Naphthyl 
derivative of Glycollic acid, vol 11 p 639 
NAPHTHOYL BENZOIC ACID 0,,H„0, t e. 
0,*Hy CO OA COjH [178 6°] Formed by the 
action of phthalic anhydnde on naphthalene in 
presence of AlCl, (Ador a Crafts, G B 88, 1355) 
Small white prisms (from dilute alcohol) Its 
Ba salt crystallises from alcohol in very nygro 
Boopio needles Gone H2SO4 converts it into 

naphthanthraquinone (Elbs, 

B. 19, 2209) 


NAPHTHOYL CYANIDE v Nitnle of Na»h 

THTL-OLTOXYLIO AOID 

NAPHTHOYL FOBMIC ACID v . Napbthti^ 

OLTOXYLIO AOm 

(aa) DINAPHTHYL t e (O..H,),. MoL 
w 254. [154°] (above 360°) V D 8 67 (oalo 
8 77) 

Formation —1 Together with phthalic aoid 
and other bodies by heatmg naphthalene with 
Mn04 dilute H2SO4 (Lessen, A 144, 77) — 

2 By distillmg (33) dioxy dinaphthyl (1 pt ) with 
zmd dust (12 pts ), the yield being 65 p 0 of the 
theoretical (Walder, B 15, 2170, Julius, B 19, 
2549) — 3 By distilling (3) ‘ dinaphthyl diqum 
one ’ 02 jH,o 04 with zinc dust (Korn, B 17, 
3019) — 4 By diazotising di amido dinaphthyl 
(naphthidme), and boihng the tetra azo dinaph- 
I thyl sulphate with alcohol (Nietzki a GroU, B 
18, 3256) 

Preparation — Naphthalene is boiled with 
MnO, and H2SO4 (diluted with more than its own 
bulk of water) The product is boiled with water, 
filtered, and the residue extracted with alcohol, 
the alcohol boiled off (in a current of air), and 
the residue distilled The fraction coming over 
above 360° is boiled with light petroleum and 
animal charcoal. Altered, and allowed to crys 
tallise (Watson Smith, C J 35, 225) No 33 
compound is formed 

P; operates —Colourless plates (by sublima 
tion), V sol benzene, CSj, HOAc, and ether, 
m sol alcohol Its solutions exhibit blue 
fluorescence (K ) 

Picric acid compound 
C^H,42C,H,(NOa),OH [145°] Eeddish-btown 

((13) Dinaphthyl Co„H„ [76°] (S ) , [80°] 
(W ) V D 8 78 (calc 8 77) Formed, together 
with a larger quantity of the (33) and a very 
little of the (aa) i8omerides,by passing the vapour 
of naphthalene, mixed with SbCl,, through a 
red hot tube (Watson Smith, G J 32, 559) 
Small SIX sided tables, m sol alcohol, ether, and 
benzene than the (33) isomoride 

P 1 cr ate C^H (NO^,OH [166°] (Weg 
scheider, B 23, 3199) 

(33) Dinaphthyl 0;foH,4 Isodinaphthyl 
[187°] (S), [189 "] (G a T) VD 873 (calc 
8 77) 

Fomiatum,-* 1 By passing naphthalene 
through a red hot tube (Watson Smith, C / 
24, 1184) —2 By passing naphthalene and CCI4 
through a tube at dull red heat dCj^Hg + OCI4 
= 2C*,H, 4 + 4HC1 + C (Watson Smith, G J 35, 
229) — 3 By passing through a red hot tube, 
naphthalene with chloroform, (a) bromo naph- 
thalene, SbCl, or SnCl4 —4 By heating to r^- 
ness (a) bromo naphthalene with naphthaleuB 
and soda hme (S ) —6 By passing C„Hg and 
C,oH,Br through a red hot tube packed with 
Fe,0, (S ) —6 By distilling aluminium (3)- 
naphthol (Gladstone a Tribe, G J 41, 16) — 
7 By dropping isoamyl chloride upon naph- 
thalene (100 g ) and AlCl, (25 g ) at 120°, pent- 
ane being also formed (Boux. Bl [2] 41, 379) 

Properties —Plates (from benzene), with 
slight blue fluorescence Much less sol alco- 
hol, ether, and benzene than either of its iso 
mendes On oxidation with KMnO. or dilute 
HNO, at 160° It yields phthalic acid CrO, m 
HOAc produces a qumone 
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Pioric acid compound 
0*^,420^EL(N0 ji)* 0H. [184°] Orange pnsmi 
(Wegsoheider, B, 23, 8200) 

j^/O-Dmaphthyl Bulplioiiic acid OsoHi^SO^t e 
OiA 0,,H«SO,H Prepared by heating (3^)- 
dmaphthyl (15 g ) vnth cono H^SO^ (3 g ) lor 
6 hours at 200^ (Watson Smith a Takamatsu, 
O J 39, 652) — CaA', 2aq white needles, m. 
Boh hot water, insol. alcohol, ether, and benz- 
ene — BaA 2 2aq ? 

jB$) Dmaphthyl disulphonio acid 
0,2H,(S0,H) C,oH,(SOaH) Two isomeno acids 
of this formula are formed by heatmg (iB^)- 
dinaphthyl (10 g ) with cono H^SO, (7 g ) at 
190° for 6 hours (S a T ) One gives an m 
soluble banum salt, the other forms BaA''a;aq, 
V sol water, and PbA'aaq, a yellowish white 
crystalline powder 

($$) Dmaphthyl tetrasulphomc acid 
0,JE5 (SO*H)j.C,oH5(SOjH) 2 Formed by heatmg 
(iSjS) -^naphthyl with an excess of Nordhausen 
sudphuno acid (S a. T ) — PbjA‘’ 6a<l v soL 
water, insol alcohol, ether, and benzene 

References — Bi amibo-, Di bboho-, Tbtba- 
OHLOBO , and Nitbo> dinaphthyl 

NAPHTHYI-ACETAMIDINE te 

OH, C(NH) NHC,oH,. (a) - Naphthyl - ethenyl - 
amidvne Prepared by the action of (a) naphthyl- 
amine hydrochloride on acetonitrile at 165° 
(Bemthsen a Trompetter, B 11, 1758) — B'HOl 
soluble prisms — ^B'aH^PtClj small yellow tables 
— B'HjCjO^ small crystals — B'^H^SO^ white 
crystals — B HNO, oil 

Di (a)-iiaphthyl-acetainidine te 

OH, C(NO,oH,) NHCioH, Formed from (a), 
naphtnylamme (6 mols), AcCl (3 mols), and 
PCI, (Hofmann, J 1865, 415) Ecsmous 
Di-()3)-naphthyl aoetaxnidme 
OH, C(NC.oH,) NHO„H, [168°j Formed by 
heatmg (/3) naphthylamine (6 mols ) with AcCl 
(8 mols ) and PCI, (1 mol ) at 150° (Maschke, 
O C 1886,824) 

(a).NAPHTHYL-ACETI0 ACID C.^H.^O, % e 
OioH, CHyCOjH [131°] Prepared by heating 
^)-naphthyl-glyoxyUo acid with HI and P 
moessneck, B 16, 641) Long silky needles 
Sol alcohol, ether, acetic acid, benzene, and hot 
water, si sol cold water 

Amtde 0,oH,CH,,CONH 2. [181°] (B), 
[164°] (W ) Formed from the acid (B ) and per- 
haps also by the action of yellow ammonium 
sulphide on (a) naphthyl methyl ketone (Will 
gerodt, B 21, 534) Colourless needles, sol 
benzene, acetic acia, ether, CS,, and hot water 
Ntfrt ZeC,oH, CH, ON (above300°). Formed 
from the amide and P^O, Oil 
DI-NAPHTHYL-ACETYLENE 
C,oH,COO,oH, [226°] (above 360°) Ob- 
tamed by distilling exo di chloro di naphthyl- 
ethylene or exo-in chloro di naphthyl-ethane 
(1 pt ) with soda-lime (10 pts ) (Qrobowski, B 
11, 801) Long silky needles (from alcohol) 

(a) NAPHTHYL-ACKYLIC ACID 0„H,pO,t e, 
C,oH, GH CH CO^ (a) Naphthocinnamic acid 
[207°] (L ) , [212°] (B ) S 014 Obtamed by 
heatmg naphthoic aldehyde (2 pts ) with sodium 
acetate (1 pt ) and A02O (20 pts ) at 170° (Lugh, 
a 11, 394 , Brandis, B 22, 2155) Needles, m. 
sciL hot water, v soL alcohol and ether Oxi- 
dised by EMnOp to naphthoic aldehyde and 
naphtbDic acid Combines with bromme form- 


ing OjpH, OHBr CHBr CO,H [189°]. HBr at 
100° yields 0,pH, CHBr CH, 00,H [216°] ~ 
OaA', plates — BaA', needles — OuA', — AgA^: 
white pp , blackening on exposure 

NAPHTHYL-ALLYL-THIO UBEA O^H^NaS 
0,pH,NH OS NHO A* [I45°] Formed 

from (a) naphthylamine and oil of mustard 
(Zmm, A 84, 346 , Prager, B 22, 3000) Crys- 
tals, msol water, v sol alcohol and ether 
Dinaphthyl-allyl i^-thiourea v Di nafhthyl- 

XMIDO THIO CABBAMIO BTHEB 

(a) NAPHTHYL-AMIDO-ACETIC ACID 

0„H,jNO, 10 OjoH^NHOHjCOpH. Naphthyl- 
glycocoU [199°] (B a N), [198°] (J), [192°] 
(M) Formed from (a) naphthylamine, chloio 
acetic acid, and NaOAc at 100° (Bischoff a Nast- 
vogel,J5 22, 1808, Jolles, B 22, 2372, Mauth 
ner, M 10, 261 , Forte, O 19, 361) Needles, 
msol water, almost msol ether, si sol alcohol, 
T sol acetone Forms a platmochloride and a 
mtrosamme The Ca salt distilled with calcium 
formate gives a product crystalhsing in colourless 
plates [163°] — CaA'2 3aq tufts of needles — 
BaA'22aq — CuA'j small plates — AgA'aq silvery 
plates 

Anhydride (C.oH, NH CH* CO)20 [269°] 
Formed by heatmg the acid at 230° Scales, 
msol ether, sol alcohol 

Acetyl dartvaft-uc [154°] — BaA',6aq 
(jS) Naphthyl-amido acetic acid 
0,oH, NH CH2 CO2H [135°] Formed by heat 
mg (^) naphthylamme (2 mols ) with a solution 
of chloro acetic acid (1 mol ) at 100° (Jolles, B 
22, 2372 , Bischoff, B 23, 2005) Minute crys 
tals (from water), V sol alcohol, ether, and HO Ac 
Yields a mtrosamme 0,oH, N(NO) CHyOOaH 
crystallismg from MeOH m reddish plates 
[126°] 

Salts — The Ag salt decomposes on drying 
in the air (/8) Naphthylamine salt 
OjpH^NHjHA' [116°] Needles 

(a) NAPHTHYL AMIDO CBOTONIO ACID 
Ethyl ether C,oH,NH C(Me) CH CO^t [46°] 
Formed by the action of acetoacetio ether on 
(a) naphthylamine (Conrad a Limpach, B 21, 

631) White silky needles, sol ether and bonz 
ene Yields on heating to 240° {Py 1 3) oxy- 
methyl (a)-naphthoqumolme, with elimination 
of alcohol 

(/B) N aphthyl-amido-orotonic acid Ethyl 
ether C,pH,NH 0(Me) OH CO^Et [66°] Formed 
by the action of acetoacetio ether on (j3) naph 
thylamme at 100° (Conrad a Limpach, B 21, 

632) Large prisms (from alcohol) Yields 
{Py 1 3) Oxy methyl ()8)-naphthoqumolme on 
heatmg to 240° 

(/3)- NAPHTHYL AMIDO -ETHYL OXIDE 

CjjHjjNO 1 0 0,„H, 0 O2H4NH, Formed by 
the action of alcohoho ammonia on the chloro 
ethyl ether of (jS) naphthoUKoelle, B 13, 1955) 
Amorphous mass — B'HGlaq. needUg. — 
B'aHjPtCla needles 

(a)-NAPHTHYL.AMID0-METHYL-HAL0N. 
AMIC ACID OH, 0{NH0,A)(C02H)(00NHJ 
Ethyl ether A'Et [159°] Formed by dis 
solving a-oyano-a-(a)-iiaphthyl-ainido-propionio 
ether Iq v ) m cono (Gerson, B 19, 2969) 

Long white needles, si sol cold water, more 
easily m hot water with a beautiful green fluor- 
I esoanoe, y sol alcohol and ethsr 
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(a) . HAPHTHTLAMIDO - (A) - NAFHTHO- 
QVIKONE {a)’naphthylaima6 

0|^4(NH0,pH,)<^^Q^ g [178® cor ] Formed 

from (a) naphthoquinone oxim and (a) naphthyl- 
amine (Brdmme, B 21, 394) Forms a violet 
solution in alcohol and a blue solution in oono 
HjSO* Gives a green colour on heatmg with 
H,SO, 

($) Naphthyl-amido (jS) naphthoquinone {$)• 
naphthylamide C,jHs(NHC,.H,)<^q^^ 

[247°] Formed by heating di bromo (a)-naph- 
thol with {$) naphthylamine (Meldola, C J 46, 
160) Dull, reddish, fibrous needles Feebly 
basic Insol alcohol, but dissolves when boiled 
with alcohol and HCl, forming a violet solution 
Dissolves in hot toluene or chloroform, giving a 
reddish brown liquid 

Dl.(a) NAPHTHYL DI AMIDO-OIAZTHIOLE 
0«H,.N.S». 3<CpO..H,)N^ Ob- 

tamed by oxidismg (a) naphthvl thio urea with 
hydrogen peroxide and dilute HClAq (Hector, B 
23, 369) Crystallises from alcohol in white 
needles containing HOEt (1 mol ) and melting 
at 104° Insol water Cyanogen, passed into 
its warm solution, forms Cj^^HigN^SC^N^ l 203°] 
Salts — B',HPtClg [225°] — Picrate 
B'C,IL (N02),0H iLtOH [below 100°] SmaU 
yellow grains — B'AgNOj Pp , msol alcohol 
Acetyl derttative C->2H,aAcN4S [2b3°] 
Needles (from alcohol) 

Benzoyl dcrtouitue C^uBzN^S [270®]. 
Di (/3) naphthyl di-amido oiazthiole 
OaH^N^S [100°-117°] Prepared from {$)• 
naphthyl thio urea and H 0^ Grey powder 
(from alcohol) , more sol alcohol than the (a)- 
isomeride Cyanogen passed into its warm alco- 
holic solution forms C„^,aN4SCy4 [200°] — 
B'^H^tClg Begins to decompose at 236°~240®. 
— B'C,a,(NO ),OH [178°] Yellow powder, si 
sol alcohol — B'AgNO, white pp 

Acetyl derivative Co2H,3AcN4S [203°] 
Needles (from alcohol) 

Benzoyl derivative C,2H,jBzN4S [247°] 
(0) NAPHTHYL PHENYL-AMIDO ETHYL 
OXIDE 0,«H„NO t« C,oHOC^ 4NHCA 
[76°] Formed by the action of aniline on the 
chloro ethyl ether of (0) naphthol (Koelle, B 13, 
1966) 

TRI (0) YAPHTHYL-TRI AMIDO TRI- 
PHENYL CARBINOL (C.oH, NH C,H4),C OH 
Formed by heating p ira rosaniline with (0) 
naphthylamine (Meldola, G N 47, 133, 147) 
Dyes wool or silk blue 

TRI - NAPHTHYL - TRI - AMIDO - TRI - 
PHENYL CABBINYL CHLORIDE 04,H„N,C1 
% e (0,oH, NH C,H4).C 0,H4NHC1 C,oH, PhmyU 

(o) naphthyl amine blue. Formed by heating 
phenyl (a) naphthylamine with oxalic acid 
(Hausdbrfer, B 23, 1966) Dark brown powder, 
V sol hot anihne, si sol cold alcohol, msol 
ether and benzene 

NAPHTHTL-AMIDO-ISOSDOCINAMIO ACID 

«. KaPHTHTL-AMIDO-IOBTHYL-MAIiONAMIO AOm 

(a).NAPHTHYLAMI]nS 0,oH^ % e 

NaphOdt- 

WiMM Mol w 148 [SO”]. (300”) VJ> (.t 


194”) 72 6 (oalo 71 5) (Eykman, B 33, 3767) & 
167 m the cold (Ballo, B 3, 676) 

Formation — 1 By reduction of mtro-naph- 
thalene by alcoholic ammonium sulphide (Zinm, 
/ pr 27, 143), by iron and acetic acid (Btenamp, 
A Ch [3] 42, 186 , Schutzenberger a WiUm, 
C R 47, 82, Ballo, B 3, 288, 673J, or by tin or 
zinc and HClAq (Bottger, D P J 173, 480) — 
2 By heating (a) naphthol with four times its 
weight of ammomacal CaClj to 270° for 8 hours, 
the yield being 74 p o (Benz, B 16, 14 , cf Calm, 
B >6, 016) 

Preparation — Granulated nitronaphthalene 
(600 kilos ) IS slowly added to a warm mixture 
of iron bormgs (800 kilos ), hydrochloric acid 
(40 kilos ), and some water The mixture is 
agitated and kept at about 60° by blowing m 
steam for 7 hours, after which milk of hme (con- 
taining 60 kilos of CaO) is added The mixture 
is distilled in a current of superheated steam 
(Witt, Chem Industriey 10, 215) 

Properties — White silky needles, with power- 
ful odour May be sublimed V e sol alcohol 
and ether Colours pine wood yellow When 
not quite pure it rapidly becomes coloured m the 
air Does not turn red litmus blue Aqueous 
solutions of its salts give a blue pp with FeCl„ 
AgNO„ aunc chloride, platinic chloride, SnCl4, 
HgClj, chromic acid, H 0^, and other oxidising 
agents (Piiia, -4 Ch [3] 31,217, 78, 64, Schiff, 
A 101, 92 , Wurster, B 22, 1910) This blue 
pp , ‘oxynaphthylamine’CioHjNO, is amorphous, 
v sol chloroform, and not reduced by SO ^ (Schiff, 
A 129, 255) If to a solution of (o) naphthyl- 
amine m alcohol or HOAc there be added a 
small quantity of nitrous acid and a little HClAq 
an intense purple colour is produced (Lieber- 
mann, A 183, 205) 

Reactions — 1 Heated with ZnOl, or CaCl, 
at 280° it splits up to some extent into NH, and 
dinaphthylamine —2 Distillation over PbO 
yields naphthazme — 3 Boiling chromic a>cid 
mixture oxidises it to naphthoquinone, phthalio 
acid, and other products (Beverdin a N6lting, 
B 12, 2306) — 4 Heated with nitro naphthalene 
and some HClAq at 200° it yields ‘ tri naphthyi- 
ene diamine’ C^oHi^N, (Salzmann a Wichelhaus, 
B 9, 1107) —6 Urea (Ipt) heated with (o)- 
naphthylamine (2 pts ) at 120° forms only di- 
naphthyl urea , but both mono and di naphthyl- 
urea are formed on heating (a) naphthylamine 
hvdrochloride with urea at 160° (Paghani, O 9, 
28) —6 Cyanic acid forms (a) naphthyl urea — 
7 ilkyl thto-carbimidcs form alkyl naphthyl- 
thio ureas — 8 Alcohohc CS^ forms di naphthyl- 
tluo urea —9 MeOH and ZnCl, at 190° form 
methyl ether of (o) naphthol (Hantzsch, B 13, 
1347) — 10 (o) naphthylamine hydrochloride 

heated with o amido-azo- compounds yields azme 
colouring matters (eurhodmes) — 11 Readily con- 
verted mto naphthalene by diazotising, and pour- 
ing the alksJine solution of the diazo- compound 
into a solution of SnCl, m aqueous NaOH (Fried 
lander, B 22, 687) —12 SiF4in benzene solution 
forms mmute crystals of Si(NHO, ^7)4 (Reynolds, 
C J 66, 482) —18 The bisulphite wanned with 
benzoic aldehyde forms OH NOjoH,, a yellow 

powder (Papasogh, A 171, 188) — 14 Benzoic 
aldehyde and pyruvic aeni form the oompoimd 

crystaUising m yellow 
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needles [800^] (Doebner a Euntze, A 249, 109) 
15 Bemtl reacts on heating, fonning the 
oompoonds 0^* OfNOjoH^) CO [139°] and 
OA 0(N0,;H,) 0(N0,^,) [219°] both orys- 

talhsing m yellow needles (Bandrovsky, M 
9, 685) — 16 A cone boiling aqueous solu- 
tion of alloxan forms a compound 0,4H„N,04, 
which separates m transparent white needles, 
msol water, and coloured green by H.4SO4 
Alkahs convert it mto a crystalline acid 
OuHioNjO* (Pellizari, G 17, 409) — 17 Cyanunc 
ehi&nde forms N,0,Cl,(NHO,oH,) [149°], 
N.C,Cl(NHO,oH,), [216°], or N,0,(NHO,oH,), 
[223°], according to the proportions used (Fries, 
B, 19, 242 , <7 49, 314) —18 Cttracontc acid 

at 146° forms C,oH,N O4H4O2 [143°] (360°) 
(Morawski a Glaser, M 9, 284) — 19 Itacomc 
aetd heated with (a) naphthylamine m aqueous 

solution forms ® 

crystalline powder [206°], m sol hot alcohol 
(^harfenberger, A 264, 161) — 20 Ghloro acetic 
ether in ethereal solution forms Oi^Hi^NOjCl, 
orystalhsing m prisms [76°] (Bender, B 20, 
2750) 

Salts — B'HCl Needles (by sublimation) 
or scales (from alcohol) , v e sol water, alco 
hoi, and ether — B'jHjPtCla yellow pp , si sol 
water — B'HBr — B'^,S04 — B'2H.S04 2aq — 
B'HNOa scales — B'2H2Ca04 stellar groups of 
small laminae — B'H2C204 nodules Yields on 
distillation 0202(NH0,^,)2 and the formyl deri- 
vative OHO NHOjoH, (Zmin, A 108, 228) — 
B',H2Pt0y4 crystals (Scholtz, M 1, 905) — 
B'HjSO, pearly rosettes — Oitraconate 
[99°] Formed by mixing solutions of (a) naph- 
thylamme and citraconic acid in benzene 
^orawski a Glaser, M 9, 286) — Phenate 
B'OaHjOH [30 1°] Formed by heating phenol 
with (o) naphthylamine (Dyson, G J 43, 4681 
Needles (from light petroleum) — B enzenesul- 
phonate [225°] (Norton a Westenhof, Am 
10, 129) — Toluene p-sulphonate [239°] 
(Norton a Otten, Am 10, 140) 

Formyl derivative 0,oH-NH(COH) 
[139°] ViTiite silky neecUes (Tobias, B 15, 
2447) 

Acetyl derivative C!,oH,NHAo [169°] 
Formed i^om the base by treatment with AcGl, 
AC2O, or HOAc (Bother, B 4, 850 , Tommasi, 
G B 76, 1267 , Liebermann, A 183, 229) 
Formed also by heating (a) naphthol with am- 
monium acetate White silky needles , si sol 
boiling water, v sol alcohol On heating with 
sulphur the products are ethenyl amido-naph- 

thyl mercaptan and 0,oH,<^g^C 

which crystallises in yellow plates [above 300°] 
(Hofmann, B 20, 1801) The only products of 
the nitration of acetyl- (o)-naphthylamme are 
the o- and p-nitro- derivatives of melting points 
[199°] and [190°] respectively, the supposed 
isomende of melting-point [170°] is a molecular 
compound of the 0- and jp- bodies, and the so 
called ‘i3- and 8-nitraoetnaphthalides ’ are di- 
acetyl denvatives of the same two nitro-(a) naph- 
thylamines (Lellmann a Bemy, B 19, 796) 
Ohlonne passed into its solution in HOAc forms 
0,oH,Ol2NHAo [214°] (Oleve, B 20, 448) 

Ohloro-acetyl derivative 0,|H„N010 
U 0,ANHCOCH;,a [121°]. Formed from 


naphthylamine and ohloro acetyl ohlonde (Tom 
masi, Bl [2] 20, 21 , Abenius, J pr [2] 40, 437) 
Silky needles 

Thioacetyl deriva 0,oH NH GS CH, 
[96°] (B a T ) , [111°] (J) Formed by heating 
(a) naphthyl acetamidine with GS2 for several 
hours at 100° (Bernthsen a Trompetter, B 11, 
1760) Formed also by heating acetyl (a) 
naphthylamine with P2S5 (Jacobsen, B 20, 1897) 
White tables Gives C^H^NH GHj GH, on re 
duction Oxidised by KjFeOy* to ethenyl 

amido naphthyl mercaptan C|pH,<^g^O OH, 

Beneoyl derivative OjoH, NBLBz [166°] 
(W ) . [162°] (Kiihn, B 18, 1477) , [160°] (Hof- 
mann, B 20, 1798) Colourless needles , v sol 
dilute alcohol, si sol absolute alcohol and 
water (Ebell, B 7, 1317 , 8, 662 , Worms, B 15, 
1814) Yields on nitration 0,oH„(NOj)NHBz 
[224°] PCI5 converts it into 0,oH,N CCIO4H, 
[60°] (Just, B 19, 984) 

Thiobemoyl derivative 
0,oH,NH CS C,H, [148°] Formed from the 
benzoyl derivative by heating with P2S, , or from 
(a) naphthyl acetamidine by heating with CS^ 
(B a T , J*) Yellowish needles or plates.^ 
Oxidised by KjFeCy, to benzenyl amido naphthyl 
mercaptan 

(a) Naphthylamine ar-tetrahydnde 

0 «H NH i e ^ C(NH2) QH /275 o\ 

UjoHnWrijtc CH,CH,.OCH CH 

712 mm S G ^ 1 0626 Formed by the action 
of sodium on a solution of (o) naphthylamine in 
isoamyl alcohol (Bamberger, B 20, 2916 , 21, 
1789) Thick colourless oil, si sol water, v 
sol alcohol and ether, insol NaOHAq Less 
basic than the (i8)-isoraeride Beduces Ag from 
hot solutions, but does not reduce Fehling’s 
solution Beadily diazotised Aqueous NaNO, 
(1 mol ) acting on its hydrochloride (1 mol ) at 
0° forms C,oH„ N, C,„H„NH, (Bamberger a. 

' Lengfeld, B 23, 1134) Yields dyes with diazo- 
compounds KMnO^ oxidises it to adipic acid 

Salts — B'HCl dimetric plates, V sol water 
and alcohol — B'HClHgCL^ flat white plates, sL 
sol cold, V sol hot water — B'jH^SO* ^aq — 
Piorate yellow needles 

Acetyl derivative C,„H,,NHAo [168°]. 
Needles, v sol ether, chloroform, and alcohol 

(a) -Naphthylamine ac tetrahydride 

Formed by adding a 10 p c solution of CuSO, 
slowly at 100° to a solution of amido naphthyl- 
hydrazine tetrahydride derived from (1,4') 
naphthylene diamine (Bamberger a Bammann. 
B 22, 963) Liquid, sol cold water, v sol hot 
water, alcohol, and ether Unlike its * aromatic * 
isomende it turns red litmus blue It cannot be 
diazotised Does not yield dyes with diazo- 
compounds FeCl, has no effect in the cold, 
but on warming produces a reddish-brown 
colour K^GroOy and H2SO4 give no colour. 
KMn04 oxidises it, in cold dilute solution, to 
o carboxy $ phenyl-propiomo acid [166°] — 
B'HGl needles, v e. sol water — B'^H^tGlg 2aq. 
[190°] Orange prisms, sol water — B'HNO,. 
[139°] Needles, v e sol water —B'H^GO, 
needles —Piorate needles, sol hot water. 

Acetyl derivative [X49*]. 

Prisms or needles, si sol cold water 
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(jS) Kaphthylamine Oi«H»K 
®*H*<oioH^ [112'=] (294“) (LiebenuMin 

a. Jacobson, A 211, 41) 

Formation — 1 From the acetyl derivative 
of (a) naphthylamine by successive bromination, 
nitration, elimination of Ac, removal of NH, by 
the diazo reaction, and reduction of the result 
ing bromo nitro naphthalene by tin and HGlAq 
(Liebermann a Scheidmg, A 183, 268) —2 By 
heating (/3)-naphthol with ammonia zmo 
chloride at 200°, di (jS) naphthylamme being 
also formed (Merz a Weith, B 13, 1300) — 3 By 
passing dry ammonia over strongly heated (/3)- 
naphthol (Graebe, B 13, 1850) — 4 By heating 
(3) naphthol with four tunes its weight of am 
moniacal CaCl^ (prepared by passing NH, over 
ordinary granulated CaCl, containing about 18 
p 0 of Hj^) for 8 hours at 270°-280° , the yield 
being 80 p c on the naphthol, together with 12 
p c of (33) dinaphthylamine (Benz, B 16, 8) — 

5 In small quantity, together with a large 
quantity of dinaphthylamine, by heating (3)* 
naphthol with ammoniacal ZnClj (B ) 

Preparation — 1 By passing NH, under pres 
sure into (3) naphthol at 150°-160° —2 By 
heating (3) naphthol (10 pts ) with NaOH (4 pts ) 
and NH,C1 (4 pts ) (G P 14,612 [1880]) 

Properties —White plates (from water) with 
out odour Volatile with steam Gives no 
colouration with Fed,, chromic acid, or bleaching 
powder Its alcoholic solution is not coloured 
by mtious acid and Hd 

Reactions — 1 Heated with PbO it gi\es azo 
naphthalene (Volodkevitch, Bl [2] 45, 178) —2 
SiCl, forms Sidj(NHC„H,), (Horden, C J 61. 
40) A benzene solution of SiCl, forms 
Si(NH C,oH,), (Reynolds, G J 66,481) -3 With 
^raldehydey acetone^ and HCl it gives dimethyl- 
(3) naphthoqumoline (Reed, J pr [2] 35, 298) — 
4 With methylal, acetone, and HCl it forms me 
thyl (3)-naphthoquinoline, (3) naphthoacridine 
and abase, which is probably inethjl 

amido naphthyl naphthoqumoline dihydnde 

CHC„H.NH, 

uncor ] forms the following derivatives 
B"C«H.(NO,),OH — B"Et,I, — C ,H,„N,0, 
[c 238°] (R ) — 6 Cyanunc chloride forms 
0,N,d,(NHC,oH,) [154°], C,N,C1(NHC,.H,), 

278°], and C,N,(NHC,„H,), [209°] (Fries, B 
19, 2056) —6 Benzoic aldehyde m hot aicoholio 
solution forms C^HjCH NC,^, [103°] which 
may be reduced by sodium amalgam to 
CgHjCHj NHC,,H, [68°] which forms a nitros 
amine O^H^CH, N(NO)0„H, [112°] (Claisen, A 
237, 272 , Kohler, A 241, 360) —7 Benzil at 
216° forms C,H, CH(OH) C(NC„H,) C.HjOrystal- 
lismg from alcohol in yellow prisma [130°] 
(Voigt, J pr [2] 34, 22) —8 The compound of 
alyoxal with ]I^SO, yields C„H,NSO,K crystal- 
lising m white plates (Hmsberg, B 21, 110) — 9 
Malic ocuf reacts on heating, forming the 
compounds O^H^fMCO NHC,oH,), [263°] and 

[193°] (Bisohoff, B 83, 
2046) —10 Pyruvic acid and bemotc aldehyde 
form^^'^>OCO,H (Doebuer,4. 249,109) 

11. Quinone chlonmide acts on an alcohoho 
solution forming a eurhodine of the formula 


(Nietzki a Otto, B 21, 

1698) — 12 Chloro-acetic acid forms 
0„H,NHCH,CONHO|,H, [170°] (Coainer. B 
14, 60) 

Salts — B'HGl colourless plates, y e sol 
water and alcohol, si sol HClAq — B',H,PtCl, 
yellow plates, sol water — B'aH^SO, plates, m 
sol cold water — B'HNO, colourless plates, si 
sol cold water — Pic rate [195°] Long yel- 
low needles, v sol alcohol — Citrate B'CgH^O, 
[89°/ (Hecht, B 19, 2616) -Citraoonate 
[173°] Yellow needles (from acetone) (Moraw 
ski a Glaser, M 9, 286) 

Compounds with metallic salts 
B'jCuSO, (Lachovitch, M 9, 616) Forms also 
a compound with mercuric chloride 

Formyl derivative C,oH, NHCHO 
[120°] (0 , Tobias. B 15,2447) [129°] (L a J ) 
Formed by heating (3) napht%lamme with 
formic ether and alcohol (Cosiner, B 14, 68), or 
with formic acid (Liebermann a Jacobson, A 
211,42) Small plates, si sol hot water 

Acetyl derivative CmH^ NHAc [132°] 
Long needles or plates, sol hot water (Merz a 
Weith, B 13, 1300 , 14, 2343) On heating with 

sulphur It yields 

crystallising in yellow plates, insol mostsolvents 
sol nitrobenzene (Hofmann, B 20, 1804) 
Bromine in HOAc forms C,oH«Br NHAc [140°] 
(Lellmann a Schmidt, B 20, 3154) 

Thio acetyl derivative C, 2 H,,NS t e 
C,oH, NH CSCH, [146°] Formed by heating 
the acetyl derivative with PjSj (Jacobson, B 21, 
2627) Needles or plates (from alcohol) Oxi 
dised by K,FeCy« to ethenyl amido naphthyl 

mercaptan C,oHj<^g^CMe [81°] 

Valeryl derivative C,„H, NH COO^Hs 
[138 6°] (Bamberger a Muller, B 21, 1112) 
Benzoyl derivative C,oH,NHBz [143°] 
(Cosiner, B 14, 58) , [I57°] (Hofmann, B 20, 
1803) Minute needles, sol ether, benzene, and 
hot alcohol PCI* converts it into the compound 
C„H,N CClC^Hj [68°] (Just, B 19, 983) 

(3) Naphthylamine ar-tetrahydnde G,oH|,N 

cl:c?:CCHcS^ [38°] (276°)at713mm 
Formed to the extent of 3 or 4 p c m the prepa 
ration of the alicj clic isomeride by reduction of 
(3) naphthylamine (Bamberger a Kitschelt, B 
23, 882) Neutral in reaction Its salts are acid 
in reaction May be diazotised Yields adipic 
acid on oxidation 

(3) Naphthylamine ac tetrahydnde 

(^®3°) at 36 mm , (249 5 

cor ) at 710 mm S G 1 031 Formed by 
reducing (3) naphthylamine with sodium and 
isoamyl alcohol (Bamberger a Muller, 20, 2916 , 
B 21, 860, 1115, Bamberger a Kitschelt, B 23, 
877) Purified by dissolving in hgrom and ppg 
by CO, The carbonate is then dissolved in 
acetic acid, which leaves a brown oil Colourless 
liquid, smelling like piperidine , si sol cold, m 
sol hot water, v sol alcohol and ether Power- 
ful base with alkaline reaction, displacmg am- 
monia from Its salts Absorbs CO, from the air 
Possesses no reducing power Carbon disul- 
phide at 0° forms tetrahydronaphthyl ammo 
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nitun tetrahydronaphthyl thio carbamate 
C„H„NH3 S os NH0,„H„ [142'^] Phenyl cyan* 
ate forms PhNBLCO NHC,^„ [166 5°] Does 
not yield colouring matters with diazo* com- 
pounds Powerful midnatic poison KMn04 
oxidises it to o-carboxy phenyl-propionio acid 
and phthalio acid Benzoic aldehyde forms 
CAOH NO,oH„ [62°] HBrAq at 160® forms 
naphthalene 

Salts— B'jHjCO, and B'H^COj are white 
eiystalline pps , giving off COj m the air — 
B^Cl [237°] Plates, v e sol water ‘and 
alcohol — B'^PyPtOl, — B'HAuCl^ — B'HClHgOl, 
(?) [241°] Pnsms.Bol hot water — B'2H2S04 — 
B'jHjCrp, -B'HNO, [212°] White satiny 
tables, si sol cold water, v sol cono HNO, At 
220° it dissociates with explosive violence — 
B'HNOj. [c 160°] Needles (from water), v e 
sol water, msol ether Not decomposed by 
boiling water — B'HOAc [156°] Thick mono 
clmic crystals, v sol alcohol, si sol ether 
Acetyl derivative C,oH„NHAo [107°] 
Prisms, V e sol chloroform and benzene, v sol 
hot water, m sol ether, msol petroleum ether 
Not attacked by bromine in the cold 

Benzoyl derivative CioH,iNHBz [161°] 
Needles, v si sol water, v sol benzene 

Di-(o)-naphthylamine CjoHjsNt e (CiqHJjNH 
[111° uncor] (L),[113°] (GaV) (318°) 
at 15 mm 

Fomiation — 1 Byheatmg(a)-naphthylamino 
hydrochloride with (a) naphthylamme (Girard a 
Vogt, Bl [2] 19, 68) — 2 A product in the pre 
paration of methyl (o) -naphthylamme from (a), 
naphthylamme and MeCl (Landshoff, B 11, 
688) —8 By heatmg (a)-naphthol with four 
times its weight of ammoniacal ZnCl2 to 260° , 
the yield being about 60 p o (Benz, B 16, 16) — 
4 By heatmg a mixture of (a)-naphthylamine, (a)- 
naphthol, and CaCla to 260° , the yield being 22 
pc (B ) — 6 In small quantities by heatmg 
(«)-napnthylamine with CaCl^ or ZnClj 

Prqperfoes —Dimetric leaflets (from alcohol), 
m sol alcohol, v e sol ether FeOlj gives a 
green pp m its alcobolio solution 
Picric acid compound 
NH(C,„H,)220,H2(N02)30H [169°] Small glis- 
temng black needles 

Acetyl derivative NAc(0,oH7)2 [217°] 

27‘zfrosawinc(CioH7)2N NO [262°] Formed 
by adding rather more than the theoretical quan- 
tity of powdered NaNOj to a solution of di- 
naphthylamine in HO Ac (L , Wacker, A 243, 
800) Yellow crystalline powder, v si sol al- 
cohol and HOAo On adding alcoholic HCl to 
its ethereal solution it is changed to the isomeno 
nitroso dmaphthyl amine 0,oH,(NO) NBLOjoH, 

or [169°] (Fischer a Hepp, 

B 20, 1248) 

(o8) Di-naphthyl ammo [111®] 

Formed by heatmg a mixture of (3)-iiaphthol 
and (a) -naphthylamme with CaOl^ or ZnCl^. 

Preparation — A mixture of (3) -naphthol 
HOO pts), (o) -naphthylamme (100 pts), and 
OaCls (200 pts ), IS heated for 8 hours to 280° , 
the yield is 70 pts fBenz, B 16,17). Long 
colourless pnsms Soluble m benzene, alcohol, 
and ether, spanngly soluble in petroleum-ether 


Picric acid compound 
NH(0,;H,)22(O.H2(N02),OH) [178°]. small dark 
brown needles 

Acetyl derivative NAo(OjoH,)a [126°]. 
I>i.(/8)-naphthyl amine NH(0,*H,), [171°]. 

(471°) (Bis, B 20, 2619) 

Formation. — 1 Together with (/3) naphthyl- 
axmne by heating (jS) naphthol with ammonia 
zmo chloride at 200° (Merz a Weith, B 18, 
1800) — 2 In small quantity by heating ()3)- 
naphthol with ammoniacal GaOl,. — 3 By heatmg 
(/3)-naphthylamme with CaOl, or ZnOlj. 

Premration — 1 By heating a mixture of 
(i8)-na]^thylamme (100 pts ), (j8) naphthol (100 
pts ), and damp CaCl, (200 pts ) for 8 hours at 
275° , the yield bemg good (130 pts ) (Benz, B 
16, 9) — 2 By passmg HCl mto fused (j9)-naph 
thylamme at 180° , the yield being quantitative 
(Klopsoh, B 18, 1685) 

Properties — White silvery leaflets, sol benz- 
ene and HOAo, si sol hot alcohol Its solutions 
exhibit blue fluorescence 

Reactions — 1 Cone HClAq at 160° has no 
action, but at 200° it forms (8) naphthol and 
(/9) naphthylamme (Ris, B 19, 2016) —2 Am 
momacal Zn(\ and NH^Cl at 370° forms (8)- 
naphthylamme (C,oH )2NH + NH, =» 2C,oHjNH2. 
8 Bromine m HOAo forms a tetra bromo den 
vative CjoHjjBr^N [246°] Bromine and AlBr, 
form C2oH,Br8N [over 300°] (Bis, B 20, 2621) — 
4 SjCl^, acting on its benzene solution at 35°, 
forms two isomenc imido di-naphthyl disul- 
phides NH<^q*®^*^S2, one crystallising from 

benzene m plates [206°], and the other m needles 
[220°] (Kym, B 21, 2807) —6 Phosgene acts m 
the cold, forming (C,oH,)aN COCl [173°] (Kuhn 
a Landau, B 23, 811 , cf Kym, B 23, 427) 
This chloro formyl derivative is v si sol cold 
alcohol, Y sol benzene, and reconverted mto di- 
(8) naphthylamme by alcoholic potash 

Salts — B'HCl, white crystalline pp — 
B'20,H2(N02),0H [165°] Brown needles 

Acetyl derivative (C,oH,)2NAo [116°] 
Small colourless needles 

Benzoyl derivative (C„H,)2NBz [167°] 
Large needles (Klopsch, B 18, 1585) 

Nitrosamine (C,oH,)4NNO [140°] 
Needles, m sol alcohol and ether, v sol benzene 
(Bis, B 20, 2622) 

References — Bkomo-, Bromo nitro , Chloro , 
loDO , loDO NITRO , and Nitro naphthylamine 
(a) - NAPHTHYLAMINE (a) - SBLPHONIC 
ACID C,„H,NSO, le C,A(NH,)(SO,H) [1 4] 
Naphthwnic acid S 022 at 15° 

Formation —1 By boiling nitro naphthalene 
(1 pt ) with alcohol (5 pts ) and aqueous ammo 
mum sulphite (5 pts of S G 1 24), and mam 
taming an alkaline reaction by frequent addition 
of ammonium carbonate (Pma, A Oh [8] 31, 
217 , A 78, 81) — 2 By heating the acid sol 
phate of (a) -naphthylamme (Nevile a Wmther, 
0 J 87, 632 , Witt, B 19, 65) —8 By heating 
(o) naphthylamme (1 pt with HgSOi (4 pts ) 
at 120° for an hour (Schaal a Schmidt, B 7, 
1868 , Erdmann, A 247, 313) — i By heating 
(a) naphthylamme with EHSO^at 280° (Bischofl, 
B 28, 1918) —6 By reduomg the corresponding 
Ditro-naphthalene sulphonio acid by ammomum 
sulphide (deve, B 28, 961) 

Properties —Small nee^es (contaming 



NAPHTHYLAMINE SULPHONIC ACID, 


(from hot water) , blackened by heat without 
melting V si sol alcohol, almost insol water. 
Not affected by boilmg aqueous acids or alkalis 
Dilute solutions of its salts exhibit violet fluor- 
escence The azo- colouring matters {e g Congo 
red), formed by its combination with dUzo- com- 
pounds give on reduction o naphthylene-di- 
amine sulphomc acid, proving that they are 
orfho-azo- compounds, and hence that the HSO, 
group occupies the pam- position to the NH, 
(Witt, B 19, 1719) 

Reactions —1 Split up hj water at 160® mto 
naphthylamme and H2SO4 (N a W ) — 2 Chro 
mic acid mixture forms a brown resinous pro- 
duct — 3 Benzoic aldehyde, acting on its sodium 
■alt forms OjHj CH N C,.Hj SO,Na, crystallising 
m yellow plates, v si sol cold water (Erdmann, 

A 247, 325) — 4 Succinic acid heated with its 
K salt at 170® forms CjOj N C,oHa SO,K, 
crystallising from water or dilute alcohol in 
small needles (containing 2aq) (Pellizan, A 248, 
167) — 6 Phthalic anhydride heated with the 
K salt at 160° forms CjO* NO„H^SO,K, 
crystallising from hot water m small needles 
(containing 3aq) (P ) — 6 On displacmg NH^ by 
Cl, and distilling the resulting chloro naphthal- 
ene sulphomc acid with PClj, there is formed 
(l,4)-di chloro naphthalene 

Salts - KA' small micaceous lamin®, v. 
sol water and alcohol, si sol KOHAq — 
NaA'4aq monoclinio prisms — BaA'j 8aq — 
CaA', 8aq , monoclinio crystals, v sol water, 
almost insol alcohol — MgA'^Saq monoclimo 
pnsms — MgA'jlOaq — PbA'j2aq , needles, si 
sol water — ZnA'^ araq — CuA'^ — AgA'aq orys 
talline grains — AgA'N^H^ 2aq 

iimicf0O,oH,(NH2)‘SOjNH2 [206°] Formed 
by reducing the amide of (1,4) nitro naph- 
thalene sulphomc acid with HI in HOAo and 
P (Cleve, B 23, 901) Needles (from alcohol) — 
B'HCl colourless needles, v si sol water 
Acetyl derivative of the amide 
C,H,(NHAo) SOjNH^ [241°] Small needles 
(a) Naphthylamme (a^ sulphomc acid 
C,A(NH2)(S0,H) [1 4^ S 1064 at 15® 

Formation — 1 B^ reducing (o) nitro naph- 
thalene sulphomc acid by ammomum sulphide 
(Laurent , Cleve, Bl [2] 24, 511) — 2 Together 
with naphthiomc acid by adding (a) -naphthyl- 
amme hydrochloride (1 pt ) at 0® to (2 pts of) 
fuming H2SO4 (contaimng 25 pc additional 
SOJ (Witt, B 19, 678 , Mauzelius, B 20, 3401) 

3 Together with a small quantity of the (1, 4) 
acid from the acetyl derivative of (o) naphthyl- , 
amine and fuming £1^304 (Erdmann, A 247, ! 
316 , G Schultz, B 20, 3161 , cf Lange, B 20, 
2940) , 

Properties — Needles Solutions of its salts 
exhibit green fluorescence, and reduce AgNO, 
on warmmg Auric chloride, FeCl,, and CUSO4 
colour its solution red, and suffer reduction 
By boiling its diazo- compound with HCl a 
chloro naphthalene sulphomc acid is obtained, 
the E salt of which on distillation witaPCls yields 
(7)-di-ohloro naphthalene [107°] (M ). Benzoic 
aldehyde, acting on its sodium salt, forma 
C^H^CH N C,4£[,.SO,Na, crystalhsmg m pearly 
plates, decomposed by boiling water (Erdmann, 
A. 247, 826) 

Salts — BA' aq needles or pnsms, v e sol. 
water — NaA' aq plates (0 ) or needles (M ).— 


NaA'6aq plates (W) — -BaA',8aq (W) — 
BaA',6aq (0 , M) — CaA'j6aq (W) pearly 
plates, V e sol water —CaA'* 9aq (C , M) 
tables, V sol hot water — MgA'2 ^^q plates, v 
sol water — PbA'- 4aq • ncSules — Zn A'^ 9aq 
needles, m sol cola water •— AgA' 

Amide [260®] Tables Yields an acetyl 
derivative [232°] and a diacetyl derivative [200°] 
(Ekborn, B 23, 1119) -B'HCl —B'H.,S04 
(a)-Naplithylamine pm-sulphonio acid 
C,4Hg(NH2)(SO,H) [1 1'] Naphthylamme suU 
phonic acid S S 42 at 100® , 0207 at 21° 
Foinied, together with the (1,4') acid from 
naphthalene (a) sulphomc acid by nitration and 
reduction (Menschmg, SchGllkopfs Aniline Co , 
G P 40,571, G Schultz, B 20.3162) Formed 
also, together with the (1,4') acid, from (a)- 
mtro-naphthalene by sulphonation and reduc- 
tion (Cleve, B 20, 1535) White needles (from 
water) or tufts of needles (from HOAo) Its 
sodium salt is less soluble than that of the pre- 
ceding isomende FeCl, colours its cold aqueous 
solution violet The diazo- compound treated 
with PCI^ gives C,oHjClSO„ crystallising in yel 
low needles [175°] — NaA' S 2 67 at 100° , 1 13 
at 24° — KA' Plates S 14 9 at 100° , 3 66 at 
19° (Erdmann, A 247, 306) 

Anhydride Small 

crystals, v si sol water (Cle\e) 

(a) Naphthylamme (5) sulphomc acid 
C,oH,(NH,)(SO,H) [1 2' or S'] S 2 at 16° , 7 at 
100° Obtained by heating (o) naphthylamme 
(1 pt ) with cone H SO4 (5 pts ) at 125®-130° for 
8 hours until the naphthiomc acid at first formed 
has disappeared (Hir'-ch B 21, 2370) Plates, 
si sol water and alcohol, insol ether and benz 
ene The K salt is crystalline, and si sol cold 
water Gives, on treatment with HNO^ and 
HNO„ di nitro naphthol sulphomc acid isomeric 
wuth naphthol yellow S 

(o) Naphthylamme * $ ’-sulphomc acid 
C,oH«(NH 2)(SO,H)[1 S'] Formed, together 
with its (7) and (6) isomerides, from naphthal 
ene (3)-8ulphonic acid by successive nitration 
and r^uction (Cleve, Bl [2] 26, 447, B 20, 
1535) Slender needles (contaimng 2aq) or an- 
hydrous tables , si sol cold, v sol hot, water — 
NaA'4aq thin tables — KA'aq needles — 
MgA'jlOaq rhombohedra — BaA'^aq flat 
needles, m sol water — CaA',7aq rhombo- 
hedra 

Anhydride [180“] Fonned 

by treating the chloride of ‘ /3 ’ nitro naphthalene 
(^) sulphomc acid with HI and HOAo Yellow 
needles, v si sol HOAo 

(a)-Naphthylaniine (7) sulphomc acid 
0,4^(NH^(S0,H) [1 3] Formed, with isomer- 
ides, from naphthalene (j9) sulphomc acid by 
nitration and reduction fCleve, B 19, 2181 , 21, 
3271) Small needles, si sol water Gives rise 
to a di-ohloro-naphthalene [61°] 

Salts — NaA' scales, v sol water — 
BaA'jOq thin plates, v sol water — PbA'gt 
pnsms — AgA ' aq minute needles 

A mide SO^H, aq. [181°]. 

Needles —B'HCl pnsms, si sol cold water. 
With potassium oyanate it forms 
NH^OO NH 0,*H, SO^NH CO NH, [273®]. 
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Kaphthylamine sxtlphonio acid. 


Aettyl dertvattve oj th» 

0,A(NHAo) SOjNH^ [2210]. 

Anhydr%de [124<>] Pomed 

from (7)-iiitro naphthalene (jS) sulphonio chlor- 
ide, HO Ac, and HI (Cleve, B 20, 1636) Lemon- 
yellow nee^es, v si sol HO Ac and aloohoL 
(a)-Kaphthylamiiie (d)-Bulphomo acid 
C,oH«(NH 2)(SO,H) [1 2^] Formed, with isomer- 
ides, from naphtnalene {$) sulphonio [acid by 
nitration and reduction (Cleve, Bl [2] 29, 416 , 
B 21, 3264) Crystals (containing aq) Gives 
rise to di chloro-naphthalene [61°] Its alcoho 
lie solution yields with nitrous acid a deep violet 
dye S0,H C,oH« N^C,oH,(NHJS 03H 2Jaq 

Salts — NaA' iaq thin needles, v sol water 
— CaA'g 2aq powder, v sol water, turning red 
in air — BaA'^ flat needles — ZnA'a 4aq needles 
Amide SOaNH, [181°] Needles. 

BOSClaq — B'BLI aq Yields the urea denvative 
NHa CO NH C.oH, SOa NH CO NH^ [225°] 

Acetyl derivative of the amide 
CjoH^NHAo) SOaNHa [213°] 

Anhydride 0,A<bo > Fonned 

from (fi) nitro naphthalene (jB) sulphonio chlor- 
ide, HOAo, and HI (Cleve, B 20, 1636) YeUow 
needles, sol boiling AcaO 

(/3) Naphthylamine * a '-sulphonio aoid 

€,oH3(NHa)(SOaH) [2 l^ ‘ Badische acid ' 8 
•069 (Forsling) 

Formation —1 By heating (j8) naphthyl- 
amine (1 pt ) with oono HaSO^ (3^ pts ) at 100°- 
106° for 6 or 6 hours there is obtained a mix- 
ture of the * a,’ * /3,’ (7), and (8) sulphonio acids 
of (j8) naphthylamine in the proportion of about 
60 p c of the ‘ o ’ acid, 40 p c of the ‘ /8 ’ acid, 
3 p c of the (7) acid, and 6 p c of the (8) acid 
(Green, 0 J 66, 36 , cf Badische Anilinfabrik, 
G P 14,612,20,760, Dahl, G P 29,084, 32,271, 
32,276) The same mixture heated at 120° gives 

a greater quantity of the * 0 ’ acid, and less of 
the * a ' acid Fuming sulphuric acid (20 p c 
SO3 extra) at 70°-80° gives 30 p c of the ‘ a * and 
70 p c of the (7) -acid (0) Naphthylamine sul- 
phate, shaken with cone HjSO* for three days in 
the cold, yields a similar mixture (Dahl) but on 
heating (0) naphthylamine with cone HjSO* for 
an hour at 160° the ‘ 0 ’ and (8) acid are formed 
in about equal quantities (Bayer a Dmsberg, B 
20,1426, G Schultz, jB 20, 1368) ~2 By heat 
ingthe(i9) naphthol'a’ snlphomc acid (of Bayer) 
with ammonia in a closed vessel (Pfltzinger a 
Duisberg, B 22, 396 , cf Landshoff, B 16, 1931) 
Properties — Needles or broad tables, v si 
sol waW, msol alcohol Solutions of its salts 
exhibit blue fluorescence 

Beaettons — 1 Yields naphthalene (a) sul 
phonic acid when its amido- group is removed by 
the diazo- reaction (P a D , Nietzki a Ziibelen, 
B 22, 463) —2 Yields by Sandmeyer’s method 
a bromo-naphthalene sulphonio acid which can 
be converted into di bromo naphthalene [76°] 
(Forsling, B 22, 619) — 3 Yields by Skraup’s 
method (i8)-naphthaqamohne sulphonic aoid, 

which may be oxidised to S0,H, 

showing that the naphthylamine sulphonio acid 
IS heteronuoleal (Immerheiser, JB, 22, 402, 412 , 
5/ Armstrong a Wynne, 0 /. Five 4, 108 , 8, 


49) — 4 Heating with H,S04 pts ) at 160° for 
1) hours converts it mto a mixture of the ' 8 ’ 
and (9) isomendes (Wemberg, B 20, 3353) — 5. 
Beaots with diazobenzene sulphonio acid, form- 
ing a yellow diazo amido- and not an azo- com- 
pound (Witt, B 21, 3483) —6 On conversion 
into the corresponding ohloro naphthalene sul- 
phonio acid and treatment of this with PCI3 
there is formed di-chloro naphthalene [61 6°] 
Salts (Forshng, B 20, 2099) — NaA' plates, 
V. sol water, msol alcohol — KA'^aq tables, 
V sol water — ’‘NH4A' large prisms, v sol 
water — BaA'2 4aq columns, v e sol warm 

water S 4 36 in the cold — CaA'2 6aq tables. 
S 9 09 in the cold — MgA'j 3 Jaq nodules, v e. 
sol water — ZnA', 6aq columns — PbA'^ 
needles — CuA'^ crystalline powder — AgA' 

(0) Naphthylamine * 0 ’ sulphonic acid 
0 ,oH 4(NH^(SO,H) [2 3'] * Brtynner's acid * 

Formation —1 By heating the correspond 
mg (Schaffer’s) (0) naphthol sulphonic acid 
with ammonia under pressure (Farbfabrik vor- 
mals Bronner, Q P 22,647), or by passing a 
current of ammonia over the potassium (0) 
naphthol sulphonate at 200°-250° (Landshoff, 
B 16, 1931 , Green, B 22, 723) — 2 Together 
with the *0,’ (7), and (8) isomendes by heating 
{0) naphthylamine (1 pt ) with cone H2SO4 
(3 pts ) at 105° (Bayer a Duisberg, B 20, 1426 , 
Green, C J 66, 35) — 3 By heating (0) naph 
thylamme with KHSO4 230° , the yield being 
60 p c of the theoretical (Bischoff, B 23, 1914) 

4 The chief product obtained by heating (3)- 
naph thylamme acid sulphate at 200° 

Properties —Plates or flat needles, si sol 
warm water (Schultz, B 20, 3168) According 
to Forsling the laminar crystals contain aq Its 
solution exhibits blue fluorescence Yields, by 
conversion mto diazo naphthalene sulphonic 
acid and application of Sandmeyer’s reaction a 
chloro naphthalene sulphonic acid whence PCI, 
forms CjoHeClj [136°] 

Salts (Forsling, B 20, 76) — NH4A'aq 
large thin plates, v si sol water, forming a 
solution exhibiting violet fluorebccncc (Green) — 
NaA'2aq flat needles S 2 6 at 15° — KA' aq 
long needles S 2 4 — BaA'j 6aq needles S 
22 at 16° — CaA'2 6aq lammse S 44 m the 
cold — MgA'jflaq laminee or broad needles — 
PbA', 2aq V si sol water — ZnA'2 4aq — 
CuA'2 4aq si sol water — AgA' aq powder 
(0) Naphthylamine (7) sulphonio acid 
C„H4(NH2)(S0,H) [2 4'] DahVs acid S 077 
m the cold (F ), Formed by sulphonating (0) 
naphthylamine, and is the chief product when 
the sulphcnation is carried out at 15° to 20° 
(Dahl, O P 32,276, Forsling, B 20, 2099, 
Claus, J pr [2] 39, 316) Small plates or 
needles, msol alcohol Its solutions show blue 
fluorescence May be converted mto di chloro 
naphthalene [48°] Cone H2SO4 (3 pts ) at 160° 
converts it mto a mixture of the *3’ and (8) 
isomendes (Wemberg, B 20, 3363) 

Salts — ^^NHiA' exceedingly soluble tables 
KA'aq rhombohedra, v e sol water — NaA'6aq 
tables, V e sol water — BaA', 24aq nodules, v 
e sol water — CaA', llaq needles 8 9 09 m 
the cold —AgA'. 8aq oirstallme 

(3)-Naphthylamine (8) sulphonio a8id 
C,«H.(NH2)(S0,H) [2 20 (0)-Naphthylamin4 
snlphomc aoid F, Bayer's acid 8 2857, 
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Wormatum,^ 1, Together with the * 3 * iso* 
meride, by heating (3)*naphthylamme with H2SO4 
at 160^-170^ (Bayer a Daisberg, B 20, 1426, 
8158, Schultz, B 20, 1858, 8161) It is also 
formed when the sulphonation is oonduoted at 
temperatures between 105*^ and 160°, the quan- 
tity moreasmg with the temperature (Green, C J 
55, 86) — 2 By heating the corresponding (6)* 
naphtnol sulphonic acid with ammonia at 200° 
(Weinberg, B 20, 2908 , Erdmann, B 21, 637), 
or by heating naphthalene * a ’ disulphomc acid 
with NaOH at 260°, and afterwards with NH,C1 
(Weinberg, B 20, 2906, 3363) —8 By heatmg the 
‘ ’ or (7) isomeride with H,S04 (B a D ) 

Properties — Long siUcy needles (contaming 
aq), m sol hot water nearly insol cold water 
On boiling with water the needles change to an 
almost insoluble crystalline powder With tetra- 
azo diphenyl it gives a yellowish red colouring 
matter (8-purpunn) Yields by the diazo reac 
tion the {$) naphthol sulphonic acid of Wein- 
berg, which by fusion with NaOH is converted 
into dioxynaphthalene [129°] Gives rise to (*) 
di chloio naphthalene [114°] 

Salts — KA' needles, v sol water — 
NaA' 4aq white needles (from water) or plates 
(from hot 90 p c alcohol), v e sol hot water, S 
1 4 in cold water, v sol hot spirit (90 p 0 ) 
(difference from ‘a’ isomende) — ’‘NH^A' small 
plates, m sol water — BaA' , 4 Jaq plates, si 
sol cold water (difference from (7) isomende) — 
MgA'^aq white needles (B a D)— MgV,6aq 
( W ) ~ CaA'j 6aq plates, with blue fluorescence 
S 38 at 16° 

(a) Naphthylamine v sulphonic acid I 

C,oH, NHSOjH Thwnaphthamic actd Formed, j 
together with the (1,4) acid, by the action of 
ammonium sulphite on (a) nitro naphthalene ' 
(Pina, A 78, 64) The free acid, liberated from 1 
its salts, splits up at once into naphthylamine I 
and HjSO^ — KA' pearly plates, v sol water, ! 
si sol KOHAq — ^NH^A' plates, sol water and 
alcohol —BaA'jSaq plates ~ PbA'(0 Ac) 

(a) Kaphthylamine * a ’ disulphomc acid 
OioH,NS A i e 0,„H,(NH,)(SO,H), [1 3 3'] 
Formed by reducing (a) nitro naphthalene ‘ a 
disulphomc acid by ammonium sulphide (A16n, 
Bn 2, 407) Crystals, v e sol water and 
alcohol, insol ether and benzene Yields (a)- 
naphthylamine on treatment with sodium amal 
gam — NH4HA" 2aq (?) slender needles — 
KELA'3aq needles, m sol hot water — CaA"5aq 
— BaA" 4aq tables, m sol water — PbA" 4aq (?) 

(a) Naphthylaxmne * /3 * disulphomc acid | 
0,A(NH2)(S0,HL [1 3 2'] Obtained by redu j 
cing (a) nitro napnthaleno ‘ 0 ’ disulphomc acid ' 
(AUn) Small needles (from water), v sol 
water, si sol alcohol Yields (a) naphthylamine 
on treatment with sodium amalgam — NH^HA" 
needles, m sol hot water — KHA" needles — 
CaA" 2aq —BaA'^ aq minute needles, si sol 
water — PbA' 

(a) Naphthylamine (8)-dlsulphome acid 
0,oH4(NBy (SOjH),, [1 1' 4] Naphthylamine 
suAphonvo acid S (Sohdllkopf’s O P 40,671) 
Formed by sulphonating (1, 1') naphthylamine 
sulphonio acid — Na3A"2aq long needles 
(B^thsen, B 28, 8090) 

(o)-Naplithylamine (f)-diinlphonio acid 
0, A(NH,)(S0^), [1 8 1'] Formed by heating 
naphtlialeiie withoono H,S04 at 90° and fuming 


H,SO| at 100°>120°, then nitrating, and redu- 
cing the product (O P 4^5^716, 46,953 , Bemth- 
sen, B 22, 8328) Formed also from naphthal- 
ene {a$) disulphomc acid (corresponding to 
OiftHjOl, [48°]) by nitration and reduction (Ewer 
a Pick, Monit scient 1889, 604 , cf Armstrong 
a Wynne, C N 64, 266) Colourless scales 
(containmg 8aq), v e sol warm water — 
NaHA"2aq ne^les or thm pnsms, si sol 
cold water — Na^A" 6aq needles or pnsms, v e 
sol water —BaA" 8aq — ^BaA"4aq flat needles, 

V spl hot, m sol cold, water — Ba(HA")2 5aq 
minute needles, si sol cold water 

(a) Naphthylamine disulphomc acid 
0„H4(NH,)(S0,H)2[14 2'] S 7 at 20°, 6 at 
100° Formed, together with two isomeric acids, 
by sulphonating (a) naphthylamine (1 pt ) with 
II2SO4 (containing 25 p c SO, extra) (5 pts ) at 
120° The acids are separated by treatment of 
I the lime salts with dilute alcohol, which dissolves 
the salts of the two isomeric acids (Dahl & Go , 
O P 41,957 , Armstrong a. Wynne, C J Proc 
6, 125) Formed, together with a smaller quan 
tity of the followmg acid, by treating (a)- 
naphthylamme * a ’-sulphonic acid (1 pt ) with 
H2SO4 containing SO, (IJ pts ) at 30° Groups 
of needles, insol 85 p 0 alcohol Its solutions 
and those of its salts exhibit blue fluorescence 

Salts — K^" 3aq — NajA" 3aq v sol water 
CaA'^aq v si sol water 

(a) Naphthylamine disulphomc acid 
C,oH,(NH,)(SO,H), [1 4 S'] S 17 at 20° Formed 
in the preparation of the preceding, from which it 
may be separated by extracting the mixed cal- 
cium salts with dilute alcohol Alcohol of 90 
p c extracts the salt of a third isomende, sub 
sequent treatment uith alcohol of 85 p 0 extracts 
the present acid Needles, insol alcohol, v sol 
boiling alcohol of 86 p c The calcium salt is 

V sol water, insol alcohol of 90 p c The K 
and Na salts are v sol water Solutions of the 
acid and its salts exhibit blue fluorescence 

{$) Naphthylamine * a ’ disulphomc acid 
C,oH,(NBy(SO,H)2 [2 3 S'] ($) Naphthylamine 

R-disulphonic acid Formed by heating the cor- 
responding (0) naphthol K disulphomc acid with 
ammonia Beadily yields dyes with diazo salts 

(0) Naphthylamine (7) disulphomc acid 
C,oH,(NH 2 )(SO,H)j [2 1' 3 ] (0) Naphthylamine 
O disulphomc acid Formed by heating the cor- 
responding {0) naphthol G disulphomc acid with 
ammonia Formed also by heating (jS) naph- 
thylamine sulphate (10 kilos ) with HaSO, (80 
kilos containing 26 p c SO, extra) at 110°-140° 
(Gans a Co , G P 36,019) V sol water, m sol 
alcohol Does not react with diazo- compounds 
(G Schultz, B 21,3487) The salts are v soL 
water 

(0) Naphthylamine disulphomc acid 
C„H,(NHy(SO,H),[2 13'] Formed, together 
with the (2,1', 80 acid, from (2, 3') -naphthyl- 
amine sulphonic acid and ("with 20 p o* 

SO,) at 20° (Armstrong a Wynne, 0 J Proc 6, 
130) Needles Yields 0,oH,Cl, [92°] 

(0) Naphthylamine disulphomc acid 
0,4H,(NHy (SO,H), [2 3' x] Formed by heatmg 
(Brdnner’s) (0) -naphthylamine ‘ 0 ’-sulphomo 
acid at 160° to remove water of crystallisation, 
adding fuming HySO, (4 pts ) and heating at 
110° (Forsling, B 21, 3496) Possibly identical 
with the preoedmg acid. White ne^es, v. 
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Bol water, b 1. sol alooliol Its dilute aqueous (a)-KAPHTHTI-CABBAMIO ACID Ethyl 
solution fluoresces blue It gives nse to a tn- 0ther 0„Hi,N02 t e GO^Et [79°] 

ohloro-napbthalene [91°] Formed from (a) naphthylamme and GlGO^Et 

Salts — ^E2A''2aq large needles, v sol (Hofmann, B 8,657) Needles, insol water 
water— KHA"aq needles, si sol cold water — Isopropyl ether OjoH^NHCOaPr [78°] 

NaHA"2aq—NaiA" long needles —^HJjA^aq From (a) naphthylamme and ClCOgFr (Spioa, 
monoclmic crystals —NH^HA" — *CaA" plates O 17,168) Groups of needles, si sol water 
()3)-Napbtliylaxnine disulphonio aoid (jS) Kaphthyl-oarbamic acid Ethyl ether 

0,A(NHj)(S0,H)j[ 214^ Formed, together OioH^NHCO^Et [73°] Formed from (/8) 
with a greater quantity of the (2, 2', 4')-isomende naphthylamme and ClCOjEt (Cosmer, B 14, 
from (2, 40 naphthylamme sulphonio acid and 60) Needles, insol hot water, v sol alcohol 
H2SO4 (with 20 pc SO*) at 20® (A a JV) Isopropyl ether 0,oH,NH COjPr [70®] 

Yields OioH 5C1,[78®] Needles, sol alcohol and ether (S ) 

a -Naphthylamme disulphonio aoid Di*(j3) naphthyl carbamate Methyl ether 

j(NH,)(SO,H)*[2 2'40 Formed as above. (C,oH,),N COjMe [114®] Formed from di.(/3) 
Yields OioHjClj [80°] naphthylamme and ClCOaMe at 155° (Ris, B 

J[^)-Naphth7lamme disulphonio acid 20, 2620) Needles (from alcohol and etner), v 

0|«H5(NH^(S0,H)2 [2 8 2'] Formed from the sol cold alcohol and ether 
corresponmng naph thol disulphomo acid (a) -NAPHTHYL- CAEB AMINE OjiH^N %e 

bi-NAPHTHYL-ANTHEYLENE OaoH,, %e 0,oH,NO Formed from (a) naphthylamme, 
O.AP . _ . oWoroform, and alcoholic KOH (Liebermann, B 

I HI W* [270®] Formed by distilhng di- 16,1640) Solid, v sol alcohol 
Oi.H. 0 (/3) Naphthyl-carbamme 0,oH; NO [64®] 

naphthyl-acetylene, or by distilling (/8) di naph- Formed from (B) naphthylamme, chloroform, 
thyl-tn-ohloro-ethane (1 pt ) with ZnO (15 pts ) and alcoholic potash (Liebermann, B 16, 1640) 
(Grabowski, B 11,302) Large leaflets (by sub- Needles, sol alcohol, ether, and benzene 
lunation) — 02jH,aC4H2(N02),0H crystals (from (a).NAPHTHYL semi CAKBAZIDE 
chloroform) 0„H„N,0 %e C,oH, NH NH CO NH, [231®] 

NAPHTHYL ABSENIODS ACID Described Formed by heating (a) naphthylamme hydro 
as Naphthalene arsomccundt vol 1 p 322 chloride with urea at 140° (Pinner, B 21, 1210) 

NAPHTHYL-BENZAMIDINE C^Hi^N. te Thin plates (from boiling isoamyl alcohol), insol 
0«H4C(NH) NHCjoH, [141®] Formed by heat- water and etner, si sol dilute alkalis 
mg (a) naphthylamme hydrochloride with (i3)-Naphthy^-sem^-carba^lde [226°] (P ) , 

benzonitnle at 200° (Bomthsen a Trompetter, [221®] (H ) Formed like its isomtrido, and also 
B 11, 1767) Tables (from alcohol), may bo by mixing equivalent quantities of (3) naphthyl 
sublimed — B HCl white prisms — B'jHjPtClg amme hydrochloride and potassium cyanate m 
yellow needles — prisms, si sol water aqueous solution (Pinner, B 21, 1223, Hillrmg 
— Chromate yellow pp haus, B 22, 2657 , Hauff, A 253, 28) Silky 

(o) NAPHTHYL-BENZYL AMINE C„H,jN plates, si sol hot water, v sol hot alcohol Re 
0,4Hy.NH CHjPh [67°] Formed from (a)- duces Fehling’s solution With HClAq at 140® 
naphthylamme and benzyl chloride (Frot4 a it yields a naphthazine 

Tommasi,BZ [2] 20,67) DINAPHTHYL-CABBAZOLE, so caUed, is 

(/3)-Naphthyl-benzyl-amuieOioH7 NH CByPh described as Iwino dinaphthyl 
[ 68®] Formed by reducing C.^H^NCHPh (a) NAPHTHYL CARBINOL 0„H,40 te 

(Kohler, A 241, 358) Prisms CH,OH Naphthobemyl alcohol [60®] 

ATtfrosamine (3, 0H7 N(NO) CHjjPh [112®] (301° cor) at 715 mm Formed by warming 

Yellow needles, sol alcohol and ether (o)-naphthyl carbmylamine hydrochloride with 

(a)-NAPHTHTL - BENZYLIDENE - AMINE aqueous NaNO, (Bamberger a Lodter, B 21, 
Gjfl^N GHPh [73®] Formed from (a)-naph 258) Long needles, v e sol ether and alcohol, 
thylamine and benzoic aldehyde or hydrobenz- v si sol cold water Yields (a) naphthoic alde- 
amide (Lachovitch, M 9, 696, cf Papasogli, A hyde on oxidation with chromic acid mixture 
171, 1381 Yellow needles (from alcohol) (B) Naphthyl-carbinol CjoHj CH2OH [80 6®] 

(iB)-Naphthyl-benzylidene-amme [101®] Resembles the preceding in mode of prepara 
Besembles the precedmg in preparation and tion and properties (Bamberger, B 20, 1118) 
properties ( Clais en, A 237, 261) Tn naphthyl-carbinol 0„H220 % e 

NAPHTHYL BENZYL KETONE v Bbnzxl (C,oH,LOOH Formed from naphthalene, 
KAPBTHYii RBTONE C(NOJCl,, and A1G1„ the product being boiled 

NAPHTHYL BENZYL OXIDE v Benzyl with water (Elbs, B 16, 1276) Crystalline 

NAPHTHYL OXIDE powder (from acetone), melting below 278® , v 

NAPHTHYL BBOMO-METHYL KETONE sol benzene, si sol etner, almost insol alcohol 
C, ABrO 0,oH, CO CH^r Obtained by (a) NAPHTHYL-CABBINYLAMINE 0„H„N 

addmg bromme (9 5g^ to a solution of naphthyl CH2NH2. Menaphthylamtne Naph 

methyl ketone (10 g ) m OS2(Pampel a Schmidt, thobemylarmne (292®) Formed, together with 
B 19, 2898 ) Pung ent oil «-di-naphthyl ethane, by reducing the amide 0! 

(aj-NAPHTHYL CARBAMATE OnH^NO, t e thionaphthoic acid in alcoholic solution with 
Oi^H, 0 CO NH2 [158®] Formed from (a)- zme and HOlAq (Hofmann, B 1, 101 , Bam- 
naphthol and CICONH, (Gattermann, A 244, berger a Lodter, B 21, 256) Caustic liquid, 
48). Needles (from alcohol) absorbing GO^ from the air Reduced in alco- 

(A)-Naphthyl carbamate [187°] Prom hohe solution by Na to the tetrahydnde — 
{$) naphthol and OICONH, (G ). Long needles, B'HOl long needles, si. sol. water — B'JH^Ol^t 
almost msol. water, v. sol alconol and ether, erystallme pp - B'HNO* • prisms [148 6°], 
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Tttraliydrlde NH, (270®) at 722 | benzene it forms O.H. No 0M,0 CO NHC,„H, 


nin. Obtained by reducing the mtnle of (a)- 
nai^thoio acid ON m alcoholic solution 
by sodium (Bamberger a Lodter, B 20, 1707) — 
B^Ol. white needles, v e sol hot water — 
B'J^tOL yellow needles, si sol cold water — 
B'OA(^Ot)sO^ needles, v sol hot water 
(^)-iraphthyl-oarbinylamiae O.oH, 

[60T Formed from the amide of thio-(/3) naph- 
thoic acid C,oH, GS NH, by treating its aloohoUo 
solution with zmo and HOI at 35° (Bamberger a. 
Lodter, B 21, 1117) Pnsms, si sol cold water, 
y soL alcohol It is a powerful base, ppg the 
hydroxides from solutions of salts of copper, 
sine, and lead 

Salts— B'HCl [260®-270®]. Pnsms, y. 
sol alcohol and water, insol ether — B'^PtOl, 
yellow needles — B'0^(0H)(N0J, . golden- 
yellow needles, y sol hot water 

Tetrahydride 0,oH„ CH,NI4 (270® cor ) at 
729 mm Formed by adding sodium to a hot 
alcoholic solution of (jS) naphthonitrile (Bam- 
berger a Boekmann, B 20, 1711} Yields an 
acetyl derivative [65®] (Bam^rger a Helwig, B 
22, 1915) Carbon disulphide reacts forming 
NH CS SHNH, CH-0.^„ [128^, 
which on boihng with alconol gives rise to 
CS(NH CR,0,oH,)j [143®] — B'HCl [229°] 
Needles, y sol water and alcohol With potas 
Siam cyanate it gives CO(NH CHjO,oH,), [226®] 
and CO(NH,)(NHCHO,oH,) [135®] -B'^H^PtCl^ 
Needles — B'H^COj white needles — 

Prisms, y e sol water — B'0„Hj(N0,)j(0H) 
Yellow prisms, si sol. water 

DI NAPHTHYI-TKI CHLOBO-ETHANE v 

TbI-GHLOBO DI NAPHTHYL-BTHAMB 

(^ NAPHTHYL CYAKAMIBE 0,oH,NH ON 
188®] Formed by heating a solution of oxy- 
a) naphthyl thio ureaO,<,H,NH CS NH OH(Tie- 
mann, B 22, 1940) 

l)i-(a) naphthyi-oyanamide C„H„N,ie 
H,C,o N C N Ci^H, Di-{a) naphthyl carbimtde 
Carho-dt {aSnaphthyl tmide [94 ] Obtained 
by adding HgO to a boihng scdution of di (a), 
naphthyl thio-urea in dry benzene , the yield 
being c 30 p 0 of the theoretical (Huhn, B 19, 
2405) Large prisms V sol benzene, si sol 
cold ether and petroleum ether By heating 
with dilute alcohol it is converted into di (a) 
naphthyl-urea H^S passed mto the boilmg so- 
lution m dry benzene converts it mto di-(a)- 
naphthyl thio urea Heated with CS, at 200^ it 
yidds (a) naphthyl thiocarbimide. 

Bi-(/3).naphthyl oyanamide 
H,Cio NON 0,oH[, Di (&) naMhyUcairh%m%d4» 
[146®] Obtained by adding HgO to a boiling 
solution of di-(^) naphthyl thio urea in dry benz- 
ene , the yield bemg 25 p c of the theoretical 
(Huhn, B 19, 2406) White granular crystals. 
V sol hot benzene, si sol ether and petroleum- 
ether By boihng with dilute alcohol it is oon- 
yerted into di (/3) naphthyl urea If H,S is 
passed mto its solation m dry boihng cumene, 
di-(j9)-naphthyl-thio-nrea is regenerated Witii 
OS, at 200® it yields (3)-naphthyl-thio carbimide 
(e) - NAPHTHYI . CYANATE 0„H,N CO 
(270®) Formed m small quantity by heating 
di-naphthyl-urea with P,0„ and m larger quan* 
tity by tha like treatment of naphthyl carbamie 
ether (Hall, Pr. 9, 866 , Hofmann, Pr 19, 108; 
C B 47, Phngent liquid. With Qzy-enq- 
VebUt 


[149°] (Goldschmidt a Bosell, B 23, 492) 
NAPHTHYL CYANIBE v Nitbilb or naph 

ZBOIO ACID 

NAPHTHYL CTANITBIC ACIB v Cyan/urto 
acid m the article Cyanic acids 
TBI-NAPHTHYL-CYANUBATES 
(0,,H,),C,N,0, Formed from cyanuric chlonde 
and sodium-naphthyl dissolved m naphthol (Otto, 
B 20, 2239) The (a)- compound decomposes 
between 160® and 226®, the (8)- compound begins 
to decompose at 220® Botn are powders, si 
sol hot water and alcohol, m sol benzene 
NAPHTHYLENE-ACETAMIBINS v Naph- 

THTLXNB ZTHEMTL-AMIDINE 

o NAPHTHYLENE BIAMINB Oi,H„N, 

0|^,(NH2)j [1 2] Di amido-naphthalene 

Amt^-naphthylamine Mol w 158 [96®] 

Formation —1 By reduction of p sulpho 
benzene azo (^) -naph thy lamme with tin and 
HCl (Gness, B 16, 2193 , Witt, B 21, 3482) — 

2 By reduction of benzene azo {$) naphthyl- 
amine, of (jS) naphthalene azo (3) naphthyl 
amme, of the dioxim of (3) naphthoquinone, of 
(2, 1) mtro-(a) naphthylamme, or of (1,2) mtro- 
(3) naphthylamme (Lawson, B 18, 800, 2423 , 
Leuckart, B 19, 174 , Lellmann a Bemy, B 19, 
803 , Bamberger a SchieffeUn, B 22, 1376) 
Properties — Silvery trimetnc plates (from 
hot water), si sol wat^, sol alcohol and ether 
Its ethereal solution qmckly turns brown. FeCl^ 
colours its solution green 

Reactions— \ Phenanthraquinone yields 
naphthophenanthrazine which forms yellowish 
white crystals givmg a scarlet solution in H^SO, 

2 Phenyl cyanate m benzene solution reacts 
fonmng C^NH CO NH C, [335°] and 
(C,H4 NHCONH)AoH,-3 Phenyl thiocarb 
tmide unites forming (C^H^NH GS NH)^C,oHb 
[ 365®- 360°] — 4 On heating with excess of oil 
of mustard m alcohohc solution it yields, in like 
manner, silky needles of C,oH„(NH CS NHC,H,)^, 
which decompose at 170°-200° mto naphthylene 
thio urea and di allyl thio urea (Lellmann, B 
19, 808) — 5 An alcohohc solution of benzil 
reacts fonmng di phenyl naphthoqumoxalme 

0,A<n (Le°ok“‘. B 19. 174) 

6 0 Aldehydc-bcnsoie acid CHO C^Ai GO^H 
forms C,,H„<^^^C C^, CO,H, which decom- 
poses at 280® (Bistrezyoki, B 23, 1044) 

Salts — B^H^^ [90®] Prisms or plates 
y sol water — B'^^SO, white plates, sol 
water — Piorate nearly insoluble powder 
Acetyl derivative C,,Hg(NHAo)^ [284°] 
White ne^es 

Propionyl dsrtvaftve 0 „H,(NH 0 ,H 40 )r 
[192®] Formed from the base and propionic 
anhydride Pnsms (from alcohol), msol ether 
j Bensoyl derivative C„H 4 (NHBz)y [291®] 
Plates, si sol alcohol and HOAo (Hinsberg, A 
264, 256). 

ar-Tttrahydr%d» 0^0,^, M. 

81 mm Formed, together with a tmaller quan 
tity of the ahoyoho isomende, by rednomg naph- 
^ylene-o-diamme with sodium (Bamberger a 
Schieflelin, B 22, 1877). Needles, y sol alcohol, 
ftheri and hoi water. Bodooai A|[N0|» Gives 
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ft red colour with cold aqueous FeCl, KMn04 
oxidises it to adipio acid 

Salts— B"H,01s [o 260®] Tables, v sol 
water —B"2HNO, [201®] Plates, m sol water 
Acetyl derivaHve of the tetrahydrtde 
0,.H.(NHAo)r [246®] Needles, ▼ e. sol al 
cohol, si sol ether and cold water 
ac-Tetrahydride 

QU OH Q OH(NHJ gH(NH,) p ^ , 

OH OH 0 CH, OHj iJ^ormea as aoove 

(B a S) Its hydroohlonde and platinoohloride 
crystalhse m needles < 

Naphthylene-jp-diamme 0,oH4(NHj)2 [1 4] 
[120®] (G), [118®] (B a S) 

Fonnatwn — 1 By reduction of naphthalene- 
azo>(a)>naphthylamine by tin and HGl (Perkin, 
C J 18, 178 , A 137, 369 , Fnedlander, B 22, 
687). — 2 By reduction of jp-Bulpho<benzene azo< 
(a)-naphthylamine with tin and HGl (Griess, B 
16, 2192) — 8 By reduction of (a) nitro>(a) naph- 
thylamme (Liebermann, A 188, 238) — 4 By 
boihng benzene-azo- (a) naphthylamine with zinc- 
dust and water (Bamberger a Schieflehn, B, 22, 
1881) 

Properties — Colourless pnsms or needles, sL 
sol water, sol alcohol and ether Yields (a), 
naphthoqumone on oxidation with FeCl, 

Salts — ^B^rH^Gl, white soluble four sided 
plates, nearly insol HClAq — needles 
Mono-acetyl derivative 
0,oH4(NHj)(NHAo) Formed by reducing the 
acetyl derivative of (o)-nitro*naphthylamine with 
tin and HCl (Liebermann) — B"HC1 long 

needles — B^'^Cr A — B"0 A(NOJ,OH yel- 

low needles 

Di-acetyl derivative 0„H,(NHAo)2. 
[205^ Formed from the base or its mono- 
acetyl denvative and A02O (Eleemann, B 19, 
884 , B a S ) Needles, si sol alcohol, nearly 
msol water and ether 

Mono-hensoyl derivative 
0,oH,(NH2)(NHBz) [186®] Formed by re- 
ducing 0 i 4H4(N02 )(N!^z) (Ebell, a 208, 326) — 
Needles -B"H01 — B"HNO, — 

ar-T»trahydr%d» 0 CH 

The sole product of the reduction of naphthyl* 
ene-diamine by sodium (Bamberger a Sohieffe- 
lin, B. 22, 1882) Needles, resinified on exposure 
to air Yields adipic acid on oxidation wi^ 
EMn04. — B'^Clj crystaUine powder 

Acetyl derivative of the tetrahydride 
0,oH|4(NHAo) 2 [286®] Needles, V si sol cold 

water, m sol boiling alcohol Bieduoes ammo- 
niaoal AgNO, FeOl, colours a solution of its 
hydrochloride green, changing to brown 

Pm-naphthyleue-diamine C,«H.(NEL)« [1 IH 
[67®] 

Formation — 1 By reduction of pen di nitro- 
naphthalene with iodide of phosphorus and 
water (De Aguiar, B 8, 27 , 7, 307 , Beilstein a 
Euhlb^, A 169, 90 , Ladenbnrg, B 9, 1661] — 
2 By reducing di-mtro-(o) -naphthoic acid [266®] 
with tin and HCl (Ekstrand, B 20, 1868 , J pr 
[2] 38, 268) — 8 By the action of ammonia on 
pM-di oxy-naphthalene at 150®-800® (Erdmann. 
A 247,868) 

Properties —Needles (from dilute alcohol), 
m sol water Gives a reddish-brown colour 
and pp with FeOl, NaNO, added to a solution 
of the splphftte ppts red needles of the aiimide. 


By the diazo- reaction it yields di chloro* 
naphthalene [84®] Benzoic aldehyde forms 

0'*^<N^h)> (Hmsberg, B 22. 861) 
Phenanthraquinone does not yield an azme 
Oxaho ether at 100® yields C,4H,2N202, crya- 
talhsmg from chloroform in red needles, car- 
bomsed at 195® (Aguiar) 

Salts— B"H2Cl2 [c 280®] SmaU plates — 
B^H,!, — B''H2S04 — B"H2C O4 

(1,4')-Naphthylene diamine CjoHgiNH^), 
[1 4'] [190°] Formed by reducing the corre- 

sponding di nitro naphthalene in alcoholic sola 
tion with tin and HCl (Erdmann, A 247, 361 , 
ef Zinin, A 62, 362 , 85, 329 , Hollemann, Z 
[2] 1, 666 , De Aguiar, P 8, 83 , 7, 307) Formed 
also by heating the corresponding di oxy -naph- 
thalene with ammonia at 160®- 180°, and finally 
at 260®-300® (E ) Thin white needles, which 
may be sublimed, si sol cold water, v sol 
alcohol FeCl, colours its solution bluish-violet 
Converted by the diazo reaction mto di ohloro- 
naphthalene [107®] — B^HjCl*. — B'^HjIy — 
B''H2S04— B'^0204 
T»trahydr.de 

[77®] (264°) at 60 mm Formed by the action 

of sodium on a solution of the base in isoamyl 
alcohol (Bamberger a Hoskyns-Abrahall, B 22, 
944) Prisms (from ether) or needles ^rom 
ligrom), si sol hot water, v sol alcohol FeCl, 
gives a deep reddish-brown colour m its hot 
solution, but no colour m the cold Boihng 
EaCrgO, gives a claret-colour Gives off NH, 
when heated This base can be separated into 
dextro- and IsBvo-rotatory vaneties by orystalh- 
sation of the bitartrate, for on adding a crystal 
of dextro rotatory coniine tartrate, the Isvo- 
rotatory tetrahydro naphthylene diamine tar- 
trate crystallises out, while the mother liquor 
deposits the dextro-rotatory compound after long 
standing (Bamberger, B 23, 291) The rotatory 
powers of the two hydrochlorides, [a]^ are 
—7° 80' and +8° 9' respectively Reactions 
1 Nitrow acid at 0® forms a diazo- com- 
pound which when boiled with water yields 

CH C^H) 0-^— - C^’ ^ “‘‘y* deny*, 

tive of which crystallises in needles [152°] 
(Bamberger a Bammann, B 22, 960) —2 JDi- 
azotisation and reduction by SnClj and HCl yields 


0„H,o(NH,)NH,SCSNHO,oH,4NHa [146®], the 
ahcyolic amidogen entenng into reaction By 
treatment with PbO this substance is converted 
into the urea CO(NH O^Hi, NH,)^. Boiling with 
alcohol yields CS(NH 0,aH,o NH^), [166®]— 4 
A warm alcohoUc solution of CS, forms 

dogens taking part in the reaction Salts 
B^HgOl, tnmetno pnsms, a 6 0 » 674 1 906, v 
sol water, r. sL sol alcohol — ^B"H2PtOLaq 
prisms — B^A^^ orystalhne solid — 
|B"H2S04 2aq tnolmio pnsms Acetyl den 


(2,2') Kaphtliylsne.dlamiiieCioH4(NBL),[2 2^. 
[169^ (k ft. S.) ; (L.). Formed by Wl* 



NAPHTHYLENE-ETHYL-DIAMINE. 


log the corresponding di oxy naphthalene [186*^ 
of Ebert and Merz with ammoniaoal CaCl, at 265° 
(Lange, JB 21, Be! 839, Bamberger a Sohieffelm, 
B 22, i884)« Plates (from water), y sol boilmg 
water, alcohol, and e^er 

(2,8')-Naphthylene - diamine 0,eH«(N£y^ 
[218°] Formed from di-oxy naphthalene [213°], 
by heating with ammonia and NH4OI at 200°- 
250° (Lange, B 21, Bef 839) Its salts are 
more soluble than those of theJ2,2')-isomende 
m-Naphthylene diamine G,»Ho(NH,), [1 3] 
Obtamed by reducing di nitro naphthalene [144°] 
with tm and HCl (Urban, B 20, 978) A soln* 
tion of its hydrochloride is coloured yellow by 
nitrous acid — B"B[,01, y. e sol water, m sol 
alcohol, msol ether 

Acetyl derivative 0,oB[«(NHAo)f [156°]. 
Prisms, V sol benzene 

Dmaphthylene-amine O^oHiaN 

[169° oor] Formed by heat- 

mg (i3j8) dioxy dinaphthylwith ammoniacal zinc 
chloride (Walder, B 16, 2173) White tnmetno 
plates or needles V sol ether, benzene, or 
acetone, msol dilute acids 
Picric acid compound 
C^H„N 2(C,H2 (NOj),OH) [219° cor] blue- 

black needles 

Acetyl derivative OjoHj^NAc [144° 
uncor ] , fine white needles, y sol ether, less 
sol alcohol 

Tri naphthylene diamine %x 

(0 ,oH 4),N, (?) Formed by heating a mixture of 
naphthylamine, naphthylamine h^ydrochlonde, 
and nitro naphthalene m molecular proportions 
for 3 hours at 190°-220° (Salzmann a Wichel- 
haus, B 9, 1107) Amorpnous blue black pow- 
der (containing aq), msol water and ether, 
forming a red solution m warm benzene Begins 
to decompose at 180° — B'HCl amorphous 
violet powder 

References — Bbomo-, Di-ohloro , and 
Ethentl-naphthtiiBne diamine 

o NAPHTHYLENE DIAMINE a*. SUL- 
PHONIC ACID 

X(NEy C(NH0 

0,#H,pN,SO, M 0^4^ I .Formed, 

\C(S0,H) CH 

together with benzidme, oy reduction of Congo- 
red Not isolated (Witt, B 19, 1719) 

o-N^h^ylene-diamlne * 8 *-sulphoiiio acid 


gH CH q C(NHJ ^ 


Obtained by 


SOaHC=»CH C OH. 
reducing * gold- brown,* an azo dye obtamed from 
Brdnner’s (j3)-naphthylamme sulphonio acid, 
and diazobenzene (Witt, B 21,8484) Yellowish- 
white crystals (from alcohol or ether), v si sol 
water Quickly turns brown m air K,FeOy, 
turns its solution first brown, then yellow FeCl, 
colours its aqueous solution dirty-green Phen- 
anthraquinone bisulphite yields, m presence of 
NaOAo and HOAc, naphthophenanthrazme sul- 
phonio acid, which dissolves m H2SO4 with red- 
dish-violet colour, and which is converted by 
potash fusion into a eurhodol, formmg mH^SO. 
a solution coloured a pure ultramarme, tumM 
cherry-red by water N aphthylene-^amme * a *- 
Bulphomo acid acts in &e same way, but the 
compound formed by phenanthraqumone 
lolves m H|SO| with bluish-violet colour, and 
the eurhodol with mdigo blue colour, Iho lol- 


phate bemg ppd as a crimson crystallme 
powder 

0 Naphthylene-diamine (7)-8ulphoiiio acid 

gn CH g C(NHJ g(NH2) „ , , 

CHC(80,H) OCH^OH Formed by re- 

duction of azo dyes prepared from (6) -naphthyl- 
amine (7) sulphomo acid (of Dahl) (Witt, B 21, 
8486) Plates, si sol water (more soluble than 
the * $ *- isomende) FeCl, colours its solution 
emerald green The corresponding azmes are 
rendered violet by H^SO,, becoming orange on 
dilution The eurhodol gives a dark violet so- 
lution m H^S04, becoming cherry -red on dilution, 
the eurhodol sulphate bemg deposited m dirty- 
red fiakes 

0 Naphthylene-diamme (8) lulphonio acid 
SO,H g - CH Q C(NH^ C(NHj 

CHOHCOfl=^CH Obtamed by 

reduomg azo- dyes prepared from (0) -naphthyl- 
amine (8) sulphomo acid (W ) Grey powder, 
more soluble m water than the * 0 *- isomende 
Occurs also m a gelatinous (? hydrated) condi- 
tion, v e sol water It resembles the ‘0 ’- iso- 
meride m its reactions with FeClj, with KjFeCyg, 
and with phenanthraqumone 

o Naphthylene-diamme * a ’^disulphonic acid 
0,*H4(NHJ,fSO^), [1 2 1' or 4' 3'] Obtamed 
by reducing benzene azo (0) naphthylamine ‘a *- 
disulphomc acid formed from (0) naphthylamme 
B disulphomc acid (Witt, B 21, 3487) — NaHA" 
sandy crystallme powder, v sol water, formmg a 
solution with green fluorescence FeCl, gives a 
green colour Yields lemon yellow sodium naph- 
tho phenanthrazine disulphonate, which forms 
a bluish magenta solution m H SO4 The eu- 
rhodol yields a deep greenish blue solution m 
B[,S04, becommg claret red on dilution 
Naphthylene-diamme disulphonio acid 
0,oH4(NH2)2(SO,H)2 Formed by reducing di- 
nitro naphthalene disulphomc acid (A14n, Bn 3, 
1026) — KBLA" 3aq needles, m sol hot water — 
Ba(HA'0t6aq 

NAPHTHYLENE-BENZAMIDINE v Benz 

BNXD NAPlITHTIiENB AMIDINE 

NAPHTHYLENE ETHENYL-AMIDINE 

[9 3] 0,A<n®>OOH. [168»]. 

Formed by the action of cold cone alcoholic 
HOI upon (0) naphthyl ethyl mtrosamme 
(Fischer a Hepp, B 20, 1248) Nodules (from 
water) Crystallises from methyl alcohol m 
pnsms (rontaiumg MeOH) [76°] SI sol hot 
water -—BOBLCl ^aq colourless needles, sl boL 
water, m sol alcohol — B'^H^PtCl* 3aq — 
B'H2S04 — B'0»H2(N02),0H needles 
Naphthylene ethenyl-amidine 

[1 2] 0,^,<^j^^^CMe Formed from the acetyl 

derivative of nitro (0) naphthylamme by reduc- 
tion with tin and HGl (Liebermann a Jacobson, 
A 211, 67) Formed also by the action of odd 
alcohoho HCl on (0)-naphthyl-ethyl-amm6 
(Fischer a Hepp, B 20, 2472) — B^HOl 2aq . 
needles, v sol water 

NAFHTHYLENE-ETHYL-DIAMINE 
Oj^.(NH2)(NHEt) p. 4] Formed by reduemg 
nitroso-(a) naphthyl ethyl amine with SnOl, 
(Kook, A 243, 312) The free base is unstable, 
it yidds (a)-naphthoqumone on oxidation — 
B^icia [162°] Plates -B"2C^(N02),0H. 
[180^]. Needles, sl, id, water ind alcohol 
^ 1x2 
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DI-NAPHTIIVLENE-GLYCOL 


BI HAFHTHTLEKE . GLYCOL, so called 
te Foimed by the 

action of chloroform and aqueous NaOH on (j3)- 
naphthol (Bousseau, A Ch [6] 28, 151) Small 
crystals, insol water and alkalis, v si sol alco- 
hol, HOAc, and chloroform, m sol ether 

Beacttona — 1 Chromic acid mixture yields 
crystalline OjiHijO [188°] —2 Bed hoi soda lime 
forms dinaphthyl [187°] — 3 Fuming hydro 
chloric acid (16 pts ) at 160° forms 022H,4Gl20 3aq 
crystallising m red needles — 4 With fuming 
hydrobroTMo acid it forms the corresponding 
G^sHi^BrsO 8aq crystalhsmg in lustrous green 
plates, whence alcoholic ammoma produces 
0»H,j(OH)(NHa) crystallising from benzene m 
needles and formmg the crystalline salts B'EaGl,, 
B'gHjPtGl,, and B'HjBra The compound 
Ga^t^BraO 3aq is converted by hot HOAc into 
QaaHiaBrOHOAc crystallising in lustrous green 
tables and giving off HOAc at 100° — 6 Bromine 
in GSa forms orange plates of CaaHjsBrjO — 
6 HlAq (S G 17) forms, on boihng, crystals of 
G,2H„I,0 —7 Dilute nitric acid (S G 12) forms 
C22H,2(OH)(NOa), which separates from HOAc as 
a red crystalbne mass Ga2H,2(0H)(N08)H0Ac 
Boiling dilute mtrio acid forms red needles of 
Cj«H„(NOa)a [190°] —8 H2SO4 (6 pts ) at 100° 
forms C*,H,2(0H)(S04H)H2S04aq orystallismg in 
red needles with golden lustre, and separating 
from HOAc as GaaH.2(OH)(S04H)HOAo 

Di-acetyl derivative Ga2Hi2(OAc)a. 
[192 5°] Needles, si sol alcohol, v sol GJH. 

Anhydride [198 6°] Formed 

by heatmg * dinaphthylene-glycol * with PGI5 
Formed also by the action of boilmg alcohol on 
the compounds GaaHijBrgO and OaaHuGlO (v 
supra) Yellow needles (from benzene), almost 
msol cold alcohol, v sol boiling benzene 
Yields on reduction a compound G22H,40 

(a).BI.HAPHTHYL£KE KETONE OXIDE 

^ 21^1 fit ^ [240°] Formed 

by boding (a) naphthyl ethyl carbonate (Bender, 
£ 13, 702) Yellow pnsms, si sol. alconol 
(i8)-Dinaphthylene-ketone oxide (?) G2,H,jOa 
t e. [194°] Formed, to- 

gether with {i8)-naphthol, alcohol, and GOg, by 
long boding of di {0) naphthyl-di ethyl ortho- 
carbonate (0 ,oH, 0)2 G (OCjjHJa, its formation 
is ezplamed by assummg the mtermediate for- 
mation, by molecular change, of (/3) naphthol- 
carboxylic ether G,oH,(OH)GOaEt, which by eli- 
mination of HnO and di-ethyl carbonate would 
give dmaphthylene-ketone oxide Thm colour- 
less pnsms (from benzene) V sL sol alcohol 
(Bender, B 19,2267) 

NAFHTHYLENE MEBOAPTAN OigHLS. te 
0,gH:.(SH)a. [181°] (G.) , [174°] ) (210° at 

15 mm ) Prepared by reducing the chlonde of 
naphthfdene *a*-disulphonio acid with zmc-dust 
and £[3804, and extracting the product with ether 
(Gro8jean,B 23, 2370, Ebert, B. 24, 145) Pearly 
leaflets (from alcohol), v. si. soL cold alcohol and 
ether Its alcoholic solution gives a yellow pp 
with lead acetate Its alkaline solution is rapidly 
oxidised by air 

Acetyl derivative* [110°]. Crystals. 
Beneoyl derivative* [158°]« 


NAPHTHYLENE - DI - METHYL -DIAMINE 

0^oHa(NH2)[NMea) [1 4] Formed by reducing 
nitroso napnthyl di methyl diamine or benzene 
azo-dimethylnaphthylamme (Friedlander, B 21, 
3124) Liquid, m sol hot water 

Acetyl derivative G,oHa(NHAo)(NMeJ 
[196°] 

NAPHTHYLENE (a) -NAPHTHYL-DIAMINE 

0„H„N,ie [14 ]G,oH«(NH2)(NHG,oH,) Formed 
by reducing nitroso di (o) naphthylamme with 
SnGL, and HGl (Wacker, A 243, 303) Minute 
crystals (from benzene), v sol alcohol 

NAPHTHYLENE - NAPHTHYL - BENZAM 

NG,„H, 

IDINE G2,H.,N, ♦ s GgHg G< \ [163°] 

NG.aH. 

Formed by reducing benzoyl-nitro di (8) naph 
thyl amine with tin and HGl (Bis, B 20, 2626) 
Slender needles (contaming GgH,) [114°], m sol 
alcohol and ether 

NAPHTHYLENE DI - NAPHTHYL- SULPH- 
IDE OXIDE G 30 H 20 SO i e GjgH, 0 G.^Ha S G|.H, 
[111°] Formed m small quantity as a by- 
product in the preparation of (a) and (/3)- 
naphtho nitrile by distilhng a mixture of (a) 
and (8) -potassium naphthalene sulphonate with 
potassium ferrocyamde (Ekstrand, B 17, 2601 , 
J pr [2] 38, 140) Long needles By ^Gr,0, 
and acehc acid it is oxidised to a compound 
[162°] By heating with dilute HNO, at 130°- 
140° it yields a body CaoH^NgSO. which crystal- 
lises from hot acetic acid in small yellow prisms 
[231° uncor ], nearly insoluble in alcohol and GSy 
Br and I m GS, yield G,oH,,Br,80 [182°] 

(a).DINAPHTHYLENE OXIDE G»H„0 le 

0 ^182°] Formed by dutiUing («)- 

naphthol (1 pt ) with lead oxide (3 pts L the 
yield being 7 p 0 (Eneoht a Unzeitig, B 13, 
1724, A 209, 134), and, together with naphthal 
ene, by heating (a) naphthol at 360°-400° 
(Merz a Weith, B 14, 195) or distilling it with 
an equivalent quantity of lime (Niederhausem, 
B 15, 1121) Golourless needles, msol water, 
(d sol alcohol, ▼ sol ether 
Picric acid compound 
OjgH.gO 2G,H,(N02),0H [173°] Bed needles 

(jS) Dinaphtnylene oxide GjgHigO [165°] 
(K a U), [167°] (W), [161°] (M a W) YD 
9 06 (obs ) Formed by distilling (8) naphthol 
(1 pt ) wim PbO (3 pts ) (K. a U ) Formed also 
by passing a current of air mto boilmg (0) 
naphthol (Merz a Weith, B 14, 200) and by 
heating di-oxy (jS) dmaphthyl (1 pt ) with 
ZnGl, (4 pts ) for 6 hours at 270° (Walder, B 
15, 2171) Silvery plates, msol water, si sol 
alcohol, ▼ sol ether 

Picric acid compound 
GgoH,g02G4Hg(N02)sOH Bed needles, v soL hot 
benzene 

References Dx bbomo- and Di-ohlobo- dx 

BlPHTHYIiBNB OXIDB 

(a) DINAPHTHYLENE OXIDE 8DLPH0NI0 
ACu) GgoHg(SOgH)40 Prepared by sulphonatmg 
(a)-dmaphthylene oxide —A'^Bag 2aq needles, 
sparmgly soluble in water with a beautiful blue 
fluorescence (Enecht a Unzeitig, B 13, 1725) 
10) . DINAPHTHYLENE - OXIDE - TETBA - 
BDLPHONIO ACID OMHg(SO,H).0 Prepared 
by sulphonatmg (0) dmaphthylene-oxide. — » 
A^Ba|2aq: tables (K. a. U.)« 



NAPHTHYL-ETHYI^AMlNfi TETHAHYBRIDE. 


m 


BIKAPHTHYLENE PHENTL-AHINE v 

Phenyl dinaphthtlenb aminb 

NAPHTHTLEEE BISBLPHOCYANIBE 
C,oH,(SCN)^ [78®] Formed from O.^H^S^b, 
alcohol, and cyanogen ohlonde (Ebert a Klei- 
ner, B 24, 146) Needles 

(a/3) NAPHTHYLEKE TOLAZINE 

i e OeH3(CH3)/ 1 )>0 ,oH 3 [141®] Formed by 

mixing acetic acid solutions, cooled to 0®, of 
$) naphthoquinone and tolylene-o diamine 
Hmsberg, B 18, 1229) Distils without decom 
position at a high temperature Yellowish crys 
tals V sol alcohol, acetic acid, and benzene, 
in sol water Dissolves m strong HOI with a 
brownish red colour 

BI NAPHTHYLENE BI THIO BI-UBEA 
Oc«ofti/<irtdeCS<^g°'«|^'«^|^>CS [176»] 

Formed by boiling the tetrahydnde of (1, 4')- 
naphthylene diamine with CS, and alcohol 
(Bamberger a Bammann, B 22, 951) Crystal- 
line powder, v sol alcohol 

NAPHTHYLENE-BEEA 

[0 880°] Formed from 

naphthylene diamine and COClj in toluene at 
100^ (Hartmann, H 21, 1018) 

(aa) DI-NAPHTHYL-ETHANE t e 

(C,oU )3C2H4 [160°] Formed, together with 

(a) naphthyl carbinylamine, by reducing the 
amide of thio (a) naphthoic acid m alcoholic 
solution with /me dust and HClAq (Bamberger, 
B 21, 64) Hexagonal plates, v sol chloroform 
and benzene, m sol ether, si sol alcohol The 
alcoholic solution exhibits greenish blue fluor- 
escence ‘ 

(jSjS) Bi naphthyl-ethane C,<,H CH, CH, 0,oH, 
[253^] Formed, in like manner, from thio (3)- 
naphthoio amide (B ) Plates, v sol not 
chloroform and benzene, si sol ether and al- 
cohol Its solutions fluoresce bluish violet 
References — Tri chloro and Tri chixiro- 

TBTRA. NITRO DI NAPIITHYI ETHANE 

NAPHTHYL ETHEB v Di naphthyl 

OXIDE 

(a)-NAPHTHYL-ETHYL.AMINE t e. 

OjoH, NHEt Ethyl naphthylamtne (303® i V ) 
at 723 mm (Bamberger a Helwig, B 22, 1312) 
Formed by cohobating naphthylamine with 
BtBr (Limpricht, A 99, 117 , Schiff, A 101,90} 
Obtained also by reducing NH CS OH, witn 
vine dust and HClAq (Bernthsen a Trompetter, 
B 11, 1766) Colourless crystals, becoming 
dichroic (steel blue and brown rod) in light 
h’orms a nitrosamme, which, in contact 
with alcoholic HCl, changes to the isomcno 

mtroso derivative C|oHa<^®^0 [133®] (Kock, 

A243,310) — B'HCl [193®] —B'^tCl, yellow 
prisms — B'BLBr — B'HI four Bided prisms 
(3) Naphthyl - ethyl - amine Oj^H, NHEt 
(806°) at 716 mm Oil (HennqueB,B 17, 2663 , 
Bamberger a Muller, B 22, 1297) Yields a red 
dye with diazotised sulphamhc acid FeCl, 
gives no colour m the cold, a greemsh-brown 
colour m warm solutions E,OrgO, and H28O4 

f ive a brown colour and pp — B'HOl [236°]. 
lates, si sol cold water 
mtrosatntne OJBC, NEt(NO) [49®]. 


Crystals Converted by alcoholic hydrogen 
chloride at 6® into mtroso naphthyl-ethyl amine 

-B'HCl [108°] Qtem 

prisms (from benzene) (Fischer a Hepp, B. 20, 
1248, 2471) 

(a) Naphthyl - di - ethyl - amine OjoHjNEt^. 
(291°) SGI 006 Formed by heating (aj- 
naphthylamme (10 g ) with EtBr (16 g ) and al- 
cohol or NaOHAq at 120° (B E Smith, 0 J 41, 
180, Fnedlander, B 21,3129) Formed also by 
healing (a) naphthylamine hydrochloride with 
alcohol Oil, V sol alcohol and ether Forma 
a mtroso- derivative 0,oHa(NO)NEt3 [166®]. — 
B'HCl silky plates, v sol hot water. — 
B'^BE^PtClfl golden yellow plates — Sulphate: 
thick prisms 

Ethylo iodide OjjH^NEt, I [100®] Cubes 
Ethylo-bromide C,4,H, NEt,Br Tables 
(from water) 

(3) Naphthyl-di-etbyl-amlne C^^H, NEt^ 
(316® 1 V ) at 717 mm Oil (Bamberger a William- 
son, B 22, 1760) Yields (3) naphthylamme on 
heating with hme — B'HCl [176®] Tables or 
needles, v e sol water — B'^H^PtCl, [96®] 

Bi (3) naphthyl-ethyl-amine (0|4H,)^Et1 
[231®] From di (3) naphthylamine and EtI at 
160® (Ris, B 20, 2619) Needles, m. sol cold 
alcohol, insol petroleum ether 

(a) NAPHTHYL-ETHYL-AMINE TSTBA 

HYDBIDE O.A.N . « 

(287® 1 V ) at 717 mm Formed by adding so 
aium to a solution of naphthyl ethyl-amine in 
isoamyl alcohol (Bamberger a Helwig, B 22, 
1312) Colourless liquid, si sol water, v si sol 
NaOHAq, V sol alcohol Reduces warm alco- 
holic AgNO, Diazobenzene sulphonic acid yields 
an orange dye FeCl, added to a solution of its 
hydrochloride gives a claret colour, changmg to 
greenish yellow K^Cr^O, and H3SO4 give a 
dirty yellow pp in the cold, hot in warm solu- 
tions a red colour, becoming greenish brown , 
further addition of K^Cr 0,ppts blue black flakes 
KMnO^ oxidises it to adipic and oxalic acids — 
B'HCl [118®] Pnsms or needles, v sol water 
— B'jHjPtCl, Plates, si sol cold water 

(rosamiN e C,4H„(NEt NO) Formedby 
adding NaNO^to a solution of the base m HClAq 
Yellow oil, exhibiting Licbermann’s reaction 
Tin and HClAq reconvert it mio 0,4H„(NEtH) 
When dissolv^ m alcoholic HCl it slowly 

changes to the isomeric 

crystallising m golden needles [119®] 

ar.(3) Naphthyl-ethyl-amine tetrahydnde 

(2915°) at 724 nun 

Formed, together with the alicyolic isomende, by 
reducing (3) naphthyl ethyl amine (15 g ) m iso- 
amyl alconol with sodium (24 g ) (Bamberger a 
Mdller, B 22, 1304) Colourless oil, volatile 
with steam, v sol alcohol, v si sol water, msol 
NaOHAq Smells like pi^ndme FeCl, colours 
a warm solution of its nydrochlonde reddish- 
brown KMnO, oxidises it to adipio acid— - 
B'HCl [173 6®] Needles, v sol water, ppd as 
plates by addition of HOI —B'^H^PtOl, Ke^es. 
ac-(3)-Naphthyl-ethyl-amme tetrahydride 

(267°) at 724 mm. SO. 
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U 998 Formed as above a M ) Colourless 
6il,8l sol water, very volatile with steam PeCl, 
colours a warm solution of its hydroohlonde 
reddish brown Beacts with diazobenzene nitrate, 
forming C,oH„NEtNAH 5 [68°] — B'HOl 
[223 6°] Prisms (from water) or needles (from 
CHOI,) Ppd in plates by adding HOI to its 
aqueous solution — B'HNO, [184°] Needles or 
plates, V sol hot water— B'HNOj [180°] 

Needles — B'^H^PtCl, [204°] Orange yellow 

stellate crystals — B'0A(N02),0H [183 6°] 

Needles, v sol water and alcoM •' 

Acetyl derivative 0|oH,iNEtAo (828° 
unoor) at 718 mm Oil 

Nitrosamine 0,oH,i NEt{NO) Yellow oil, 
V si sol cold water 

4r-(j8) Naphthyl-di-ethyl-amme tetrahydnde 
o£c£oCHOh“’ (298»)at709nim The 
chief product of the reduction of OijH^NEtj by 
sodium (Bamberger a Williamson, B 22, 1763) 
Liquid, si sol water Yields a red dye with p- 
diazobenzene sulphonio acid KMn 04 oxidises 
it to adipio acid— B'HOl granules, v e sol 
water 

Ac-{$) -Naphthyl-di-ethyl amine tetrahydnde 
Liquid, si sol water, m- 

sol NaOHAq — B'HjCOj white needles — 

B'HOl pnsms, v sol water 

(a) NAPHTHYL ETHYL CARBONATE 
CiaHjsOs i e OjoH^ 000 OEt [31°] Obtained 
from (a)-naphthol and chloroformio ether 
(Bender, B 18, 702, 19, 2266) Tables, sol 
^alcohol By heating to boiling for some time it 
.-splits up into (o) naphthol, a body CjiHjjO, 
'[240°], which 18 probably a dinaphthylene-ke- 

tone-oxide alcohol, and CO, 

' Dl - (jS) - Naphthyl di - ethyl - orthooarbonate 
(0,.H,0),0(OOA), (298°-300°) Obtamed by 
the action of chloroformio ether upon {$) naph- 
thol (Bender) White amorphous mass, melting 
with the heat of the hand HCl at 260° decom- 
poses it mto (;8) naphthol, EtCl, and CO, By 
long boihng it is decomposed into (jS) naphthol, 
a body 0,iH,,0„ which is probably a di- 
naphthylene ketone oxide, alcohol, and COj^. 

(o) - NAPHTHYL - ETHYLENE CijH,, le 
C|oH, OH OH, Formed by the action of NajCO, 
on $ bromo-o-naphthyl-propiomc acid (Brandis, 
B 22, 2168) Oil, smelling hke styrene Bromine 
in chloroform forms C,oH, OHBr CH,Br [168°] 
References — Di-chloro- and Di-ohloro- 

TETBl-lOTRO-ni-NAPHTHTL ETHYLENE 

DI- (a).NAPHTHYL.ETHYLENE.DIAMINE 

0,AoN, ts 0,H4 (NHO,oH,), [127°] Formed 
from naphthylamine and C,H 4 Br 2 (Renter, B 8, 
28) — B"H,S 04 . 

Di-(i8)-Naphthyl-ethylene-diamine 
0A(NHC,„H,), [163°] (M) , [160°] (B) 

Formed, together with di-(/3)-naphthyl-pyrazme 

tetrahytode [228»] by 

the action of ethylene bromide on {$) naphthyl- 
amme m presence of sodium carbonate 
fMasohke, O 0 1886, 824; Bischoff, B 28, 
1986) Plates and needles, si sol et'^er, m 
sol absolute alcohol. 


DI.(a)-NAPHTHYL-ETHYLENE.DI-CABB. 
AMIO ETHER le 

0,H4 N(0,oHJ CO,Et), [166°] Formed from 
0,H4(Nto„H7), and 01C0,Et (Reuter, B 8, 25) 

V sol alcohol 

l)I.(a)-NAPHTHYL.ETHYLENE DIOXIDE 

CmHjsO, le 0,H4(00,oH,), [126°] Formed 

from (o) naphthol, KOH, and 02H4Br, (Koelle, 

B. 18, 1966) Plates 
Di-(j8)-Naphthyl-ethylene dioxide 

C, H 4 (OCioHy )2 [217°] Formed in like manner 
(K ) Plates , si sol benzene and HOAc, msol 
water, alcohol, and ether 

(jB).NAPHTHYL-ETHYL.HYDRAZINE 
C„H, 4 N, I c 0,oH,NEt NH,. Formed from 
(8) naphthyl hydrazine and EtI in EtOH (Hauff, 
A 263, 33) Yellow oil, v sol alcohol Re- 
duces Fehling’s solution and HgO without form- 
ing a tetrazone — B'HCl plates 

NAPHTHYL ETHYL OXIDE v Ethyl ether 
of Naphthol 

NAPHTHYL - ETHYL - NITROSAMINE v 

Nitrosamine of Naphthyl-ethyl-aminb 
NAPHTHYL DI ETHYL PHOSPHINE 
0,4H,7P I e CjoHjPEt, (above 360°) Formed 
from OjoHjPOl, and ZnEt, (Kelbe, B 11, 1601) 
Yellow oil 

Ethylo totfide CjjHyPEtal [209°] Colour- 

lAOB looflo^Q 

I NAPHTHYL - GLYCOCOLL v Naphthyl- 

I AMIDO-ACBTIO ACID 

! DI-NAPHTHYL-GLYCOLu Di-naphthylene- 

OLYCOL 

NAPHTHYL - GLYCOLLIC ACID v Oxy- 

NAPHTHYL ACETIO AOtD 

(a) NAPHTHYL-GLYOXYLIC ACID O^HgO, 
♦ e C,,H, CO CO,H Naphthoyl formic acid 
[114°] Obtained by saponification of its nitrile 
(Boessneck, B 16, 3066 , 16, 640), and by oxida- 
tion of (a) naphthyl methyl ketone by KMn 04 
(Claus a Feist, B 19, 3181) Needles or plates, 
m sol water, v sol alcohol and ether Gives 
a red colour on shaking with H^SO, and benzene 
containing thiophene Yields (o)-naphthoic acid 
[160°] on oxidation — CaA'^d^aq v sol water — 
AgA' white pp , V si sol water 

Amide C,oH, CO CONH,. [161°]» Long 
white needles (from alcohol) 

Nitrile OjoH^COCN Naphthoyl cyanide 
[101°] Formed by heatmg (a)-naphthoy 1 chloride 
with HgCl, at 100° Needles 
(3) Naphthyl glyozylio acid 
0,pH, CO CO,H [o 76°] Formed by gentle oxi- 
dation of (3)-naphthyl methyl ketone by dilute 
KMn 04 (Claus a Tersteegen, J pr [2] 42, 618). 
Reduced by sodium amalgam to a oxy naphthyl- 
acetic acid 0,„H, CH(OH) CO,H 

NAPHTHYL-GUANIDINE C.^HnN, t e 
NH C(NH,) NHCjoHy — B',H,CO, Trimetrio 
crystals, ah c<=^ 666 1 1 270 — B'HCl Tri 
metnc crystals (Haushofer, J 1882, 366) 

Di (a) naphthyl-guanidine 0*.H„N, te 
NH C(NHC,oH,)j Menaphthylamine [o 200°] 
Formed by the action of gaseous cyanogen 
chloride on (o) -naphthylamine (Perkin, C J 9, 
8 , A 98, 238) Small white needles with bitter 
taste, nearly insol water, si sol alcohol and 
ether. Cyanogen passed into its ethereal solu- 
tion forms CgjHi^Ng, a pale yellow crystalline 
mass, insol. water, m sol alcohol and ether, 
decomposed by cold HClAq m CmHi^NsO,, 
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•ryatsUiBing m yellow scales [245*^, and decom- 
posed by acids into oxalic acid and di-naphthyl- 
guanidine ~BHC1 amorphous, v sol alcohol 
and ether, si sol water — B'jBLjPtCl, 

Tn.(a) naphthyl guanidine OsifiL^N, i e 
0,^,N 0(NHC,oH,)a [178®] Formed from 
(a) naphthylamineandMeS G(NO,oH!y)(NHO|oH 7 ) 
[174°] (Evers, 5 21,962) Flat needles, msol 
water, v sol alcohol 

{&) NAPHTHYL-aiTANIBO BEVZOIO ACID 

te 0,oH,NHC(NH)NH 0^*00^ 
Formed byheatmg oyancarbimidamido-benzoic 
acid with excess of (3) naphthylamme (Griess, 
B 16, 338) Small crystalline spherules , msol 
ether, v si sol hot water and hot alcohol — 
HA'HOl sparingly soluble six sided plates. 

(a) NAPHTHYL-HYDRAZINE 
C,oH,NHNH^ [116°] (203° at 20 mm) 

Formed by making a paste of (a) naphthylamme 
and HOlAq, adding NaNO^ in the cold, filtenng, 
and reducing with SnCl^, the yield bemg 66 p c 
(Fischer, A 232, 236) Plates, si sol water, 

V sol other solvents — B'HCl plates — 
B'jH 2 S 04 plates 

Reactions — 1 Acetone forms CjoH^N^H CMe, 
[74°] —2 Pyrumc acid produces the acid 
C,oH,N H CMe CO^H [159°], which forms the 
ether EtA' [100°] (Schlieper, A 239, 231) — 

3 Di hromo pyruvic acid forms the acid 
C,on,N 2 H CH C(Npa[C,oH,)C02H [196°] (Nast 
vogel, A 248, 89) —4 Aceto acetic ether forms 
oxy - naphthyl - methyl pyrazole 
[c 190°] (Knorr, B 17, 651) 

Tetrahydridt 0A<c^^)>0H Ob- 

tamed by treating a solution of the tetrahydnde 
of (a) naphthylamme hydrochloride (18 g ) with 
an equivalent quantity of NaNO, and dropping j 
the mixture into a solution of SnCl, (46 g ) dis- I 
solved in HClAq at 0° (Bamberger a Bordt, B 
22, 630) Prisms (from boiling ligrom) , si sol 
water Reduces Fehlmg’s solution at 30°-40° 
KjCrjO, sets free nitrogen m the cold — “BHCl 
silvery plates , v sol water 

{$) Naphthyl hydrazine 0,oH^^oNt » e 
C,oH 4^H NH^ [124°] Formed m the same 
way as its (a) isomende (Fischer, A 232, 242) 
Plates, m sol water, v sol hot alcohol Turns 
red m air Its solution m cone HOAo is ppd 
by water 

Reactions —1 Acetone forms 0,oH,NjH OMe, 
[66°] (Schlieper, A 236, 174) —2 Aldehyde 
yields CH CH, [128°] -8 PhenyU 

acetic aldehyde forms a crystalline hydrazide 
decomposing at 100° (Ince, A 253, 40) —4 Ace 
tophenone forms a hydrazide crystallising in 
needles [c 160°] — 6 Acetyl-proptonic ether 
forms OjjILoNgO^ [130°], the acid corresponding 
to which at 176° forms the anhydride 

[119°] (Steohe, A 942, 

868) — 6 Pi/mvtcactdmalcoholio solution yields 
C.oH^N^H CMe CO^H [166°], which yields the 
ether EtA' [131°] (Schlieper, A 236, 1761 —7 
JDi~bromo pyruvic acid yields yellow needles of 
OjoH^NjH CH CO 0(0H) N,H0,;H,? msoluble m 
alkalis (Nastvogel, A 248, 86) — 8 Aceio-acetic 
ether forms 0|4H, jN,0 [190°] 

Salts — "B'HGl needles or plates. — 
'‘B'^S04 . plates, sL sol hot water —Nitrate 
rexy stable needles. 


(jS) Naphthyl •thiocarhaeate 
0,^,NAHS0SNA0,^ [146°]. Plates. 

Acetyl derivaf»V6C,^,NHNEUlo.[166°] 
(Haufif, / 263, 26) , [167°] (HiUnnghaus, B 22, 
2667) Formed &om (/31 naphthyl-hy^azme 
and HOAo or AOjO Needles (from alcohol), m. 
sol hot water Reduces Fehling’s solution 
Benzoyl derivative C,oH,NHNHBz 
[166°] Needles, msol water, ▼ sol hot alcohol 
Di-henzoyl derivative OjoH^Nsl^z,. 
[163°] 

•Di-(a)-naphthyl-hydra8iiie 0|^,.N,HyC,»H, 
Hydrazo naphthalene [276°] 

Preparation — 1 pt of azonaphthalene is 
6nely suspended m a solution of pts of 
NaOH m 160>170 pts of alcohol, and the boilmg 
mixture is treated with zme dust till decolounsed , 
it IS then poured into water contammg NH4HS 
and the pp is dried and extracted with benzene, 
from which it crystallises on cooling 

Properties — Colourless plates Sublimable 
y sol alcohol, ether, and benzene, msol water 
By warmmg with HOI it is converted mto a 
mixture of two isomeno di-amido-dmaphthyls 
(Nietzki a. GoU, B 18, 3263) 

(1, 4) - NAPHTHYL - HYDRAZINE 8DL- 
PHONIC ACID [1 4] 0,;BI:4(N,H,) SO^ Formed 
by reduemg the diazo- compound of naphthionio 
acid with stannous ohlonde (Erdmann, A 247, 
333) Tufts of white needles, sL sol hot water, 
m sol hot HGlAq — A'Na4aq plates, si sol 
cold water 

(1,4') Naphthyl-hydrazine snlphonio aoid 
[1 4'] C,oHg(N2H,)SO,H Formed by reducing 
the diazo compound of the (1,4') naphthylamme 
sulphomo aoid with SnCl, Plates, m sol 
water, v sol HCl — ^A'Na S^aq needles, sL soL 
water 

Pert-Naphthyl-hydrasine snlphonio aeld 
[1 IQ G,oHg(N2H9) SO,H Formed, m like man- 
I ner, from (l,l')-naphthylamme sulphomo acid 
Small plates, ii sol hot water — A'K needles, 
V sol hot water — A'Na plates, t sL sol 

(a) NAPHTHYL IMIDO-DIACETIO AOID 

C,oH 7N(CH2.002H}, [133°] Formed by the ac- 
tion of chloro-aoetic aoid and Na^CO, on (a)- 
naphthyl amido acetic acid (Bischoff, B 23, 
2004) Colourless crystals, v sol alcohol 
(a) Naphthylamide 

0,gH,N(0H,.C09H)(CHyC0NH0j.H,) [199°] 

Crystals (from benzene alcohol) 
Di-{a)-naphthylamide 
0,gH,N(CH2 OONHCigH,), [202°] Crystals, 
b1 sol ligroin 

(3)-Naphthyl-imido-diacetic aeid C,4H,9N04 
[182°] Formed by heatmg ohloro-acetio acid 
with (jS)- naphthyl -amido -acetic aoid and 
NaxCOgAq at 160° (B ) Crystals, sol aloohol, si 
sol ether, msol benzene The solutions have a 
bluish violet fluorescence 

(a) - NAPHTHYL - fi - IMIDO - BENZYL -MA- 
LONIC ETHER C,4H«N04 1 ^ 

OA 0(N0„H,) CH(C04Etl,. [146°] Formed 
by the action of o» ohloro-benzylidene (a)-naph- 
thylamme upon sodio-malomo ether Orystal- 
Ime solid SI sol ether By dilute HOI at 120° 
it 18 spht up mto acetophenone and (a)-naphthyl- 
amine (Just, B 19, 987) 

(i3)-Naphthyl-^-imido-beniyl-malonio ether 
GgMo« oAO(NOi«H,)*cH(co;B:t}^ 
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[140®]. Penned by the action of «-chloro- 
benzylidene-(iB)-napnthylamineC,oH7*N 001 OcH^ 
upon Bodio tnalonio ether. Crystalline solid SI 
sol ether By dilute HOI at 120° it is split up 

Im^-BUTYBW * ^ Mil) 

0H,0(NO,A)CH,0O^ [92“] Needles, sol 

water Formed, together with its naphthalide, 
by heatmg a mixture of aoetoaoetio ether and 
{$) naph^ylamine at 160°-180° By boiling 
with HOI It IS converted mto {Py 1 8) oxy me- 
thyl (i9)-naphthoquinohne 

Naphthalide [200°] Needles, 

nearly insoluble in most solvents (Enorr, B 17, 
648) 

BI . NAPHTHYL - IHIDO - THIOGABB AMIC 
ETHEB8 0,^,NH C(NO,oH,) SB Di-naphthyU 
alkyl ilf thwureas Formed by heating di naph- 
thyl thio-ureas with alkyl iodides (Evers, B 21, 
964) 

Di- (a) .naphthyl-imido-thiocarbamio acid 

Methyl ether OioB,NH 0(NO,oH ) SMe [136°] 
Plates, sol hot, v si sol cold, alcohol Gives 
off HSMe on heatmg, leaving di-^al naphthyl- 
cyanamide, which on boilmg with oilute HClAq 
yields di-(a)-naphthyl-urea. Boilmg alcoholic 
potash also converts it mto di- (a) -naphthyl-urea 
and HSMe Dilute HjS04 at 160° forms (o). 
naphthylamine and 0,oH,NH CO SMe — B'M 
[174°] — B'jftPtOl, [202°] Yellow powder 
Ethyl ether EtA [98°] Pnsms, si sol 
hot alcohol — BOai [167^ —B'^H^tOl^ 

Propyl ether PrA' [96°] Plates — 
BOBI [97°] — B'jHjPtCl, 

Ethylene derivative OstHigN^S te. 

[189»] Formed by 

boiling di-(^ -naphthyl thio urea with ethylene 
bromide Needles, v sol alcohol — B'jHjPtCl, 
Di-(i3)-naphthyl-iiuido thiocarbamic acid 
* Methyl ether 0,oH,NH 0(NO,oH ) SMe 
[110°] Needles, y. e sol warm alcohol and 
ether -B'^jPtCl, 

Ethyl ether EtA [106°] — B' APtCl« 
[166°] 

Propyl ether PrA [66°].— B',H^tCL 

[ 120 °] 

Ethylene derivative 

[172»]. Plates (from 

alcohol) — B'^^ti^ [146°] 

DUlAPHTHYLlNE v Di-amxdo-dxnaphthtl 
( a/S) DI-NAPHTHYL-KETONE OnH^.O le 
(CjoHJjOO Mol w 268 [136°] S (alcohol) 

1 3 at 14° Formed by heating (a) naphthoic 
acid with naphthalene and P^O, at 210° (Eol- 
lants a Merz, B 6, 544) , by the action of a 
stnp of zmo on a mixWre of (a)-naphthoyl 
chloride and naphthalene (Grucarevio a Merz, 
B, 6, 12411, and by heatmg (iS)-naphthoyi 
chlonde with mercuno dmaphthyl at 175° (G a 
M) Pointed needles (from boiling alcohol) 
On distillation with soda lime it yields naphthal- 
ene and a mixture of (a) and (0) naphthoic 
acids 

(00) Di-naphthyl ketone (0,oH,),CO Ob- 
tamed in two isomenc forms [126 6°] and [164°] 
by heating (8) naphthoic acid with naphthalene 
and PjOj (K a M ), or (8)-naphthoyl chlonde 
with naphthalene and zinc (G a M ) The two 
iranetiee may be separated by crystallisation | 


from ether chloroform Both varieties yield 
naphthalene and (0) naphthoic acid on distilla- 
tion with soda lime The solubility of the 
vanety melting at 164° m alcohol at 19° is less 
( 08) than that of the variety melting at 126 6° 
( 38) The latter vanety may also be prepared 
by distilling calcium {0) naphthoate (Hausa- 
mann, B 9, 1616) 

Di-naphthyl ketone (0,oH,),00 [140°] 

Formed by distilling potassium naphthalene {0) 
sulphonate with KH0^O4 (Giuseppe, B 6, 646) 
NAPHTHYL-MELAMINE v Gyanio acids 
(a) NAPHTHYL MEBOAPTAN C,oH,S le 


0,oH, SH Thumaphthol Mol w 160 (286°) 

S G 5 1 1729 , 1 1649 Formed by reducing 
naphthalene (a) sulphonio chlonde with zinc- 
dust and dilute H2SO4 (Schertel, A 132, 91, 
Krafit a SchOnherr, B 22, 822) Formed also 
by saponifying its ethyl ether which may be 
formed by the action of potassium xanthate on 
(a) diazonaphthalene chloride (Leuckart, J pr 
[2] 41, 216) Colourless oil, with unpleasant 
smell, si sol aqueous alkalis, v sol alcohol 
and ether Oxidised m alcoholic solution by 
the air to di (o) naphthyl disulphide [91°] 
Yields di naphthyl sulphide [107°] on heating — 
Hg(SO,oH,),-Pb(SC^,H,), yellow pp 

Ethyl ether CjoH^SEt. (167 6°) at 15 mm 
8 G fi 1 1198 , M 1 0797 Formed from C.^H^SH 
by heating with EtI, alcohol, and EOH at 
120°-160° 

Acetyl derivative C,oH,SAo (188° at 
16 mm ) S G 1 1619 

Benzoyl 'derivative 0,oH,SBz [117°], 
(262° at 16 mm ). 

(j8) Naphthyl mercaptan 0,oH,SH [76°]. 
(Billeter, B 8,463 , L ) , [81°] (K a S ) (286°) 
Formed by reducing naphthalene {0) sulphonio 
chlonde, and also by heating (0) diazo-naph 
thalene chlonde with a solution of EtO CS SK, 
saponifying the oily product, and boiling with 
zinc dust and HClAq (Maikopar, Z 1869, 711 , 
Leuckart, J pr [2] 41, 220) Small plates (from 
ether), si sol water Not volatile with steam 
Yields the corresponding disulphide on oxida 
tion — Pb(SO,oH,), orange powder 

Ethyl ether C,„H,SEt [16°] (170 6° at 

16 mm ) 

Acetyl derivative OjoH^SAc [63 6°] 
(191° at 15 mm ) Formed by heating the mer- 
captan with AcCl at 76° 

Benzoyl derivative 0,oH,SBz [108°], 
(267° at 16 mm) 

DI (a)-NAPHTHYL METHANE 0-,H,. %e 
(0 ,oH,) 2CH, [109°] (above 360°) S (alcohol) 8 
m the cold , 6 6 at 78° Formed by the action 
of H3SO4 on a cooled mixture of naphthalene 
(6 pts ), methylal (1 pt ) and chloroform (20 pts ) 
(Grabowski, B 7, 1606) Short pnsms (from 
alcohol), y sol ether and chloroform Not 
affected by chromic acid mixture Piorioacid 
compound 02,H,4204H,(N02),0H [148°]. 

Reddish yellow prisms (from chloroform) 

Di (iS) -naphthyl-methane [92°] Prepared 
^reducing di (jS) naphthyl-ketone with P and 
HIAq (Richter, B. 13, 1728) Slender white 
needles, y sol alcohol and benzene Yields 
0„H,4Br, [164°] and 0„H,4Br4 [160°-160°] 
NAPHTHYL-METHYL-ALGOHOL v . Nape 

THYL OABBINOlii 
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(a) NAPHTHYL XSTHYL-AMINS 

OioHfNHMe Methyl (a)-naphthylamine (298® 
uncor) Formed, together with dinaphthyl- 
amme, by passing MeOl into melted (a) naph- 
thylamme (Landshoff, B 11, 688| bark red 
oil Its aloohoho solution gives a violet pp with 
FeCl, —B',HjPt01,2aq 

Acetyl derivative Oi^HyNMeAc [91®] 

) , [96®] (Norton a Livermore, B 20, 2272) 
Small white prisma, si sol water, v sol alcohol 
and ether Dilute mtno aoid (10 po) forms 
C,,H,(NOJ NMeNO, [167 6®] 

Bemoyl dertt;attueO,oH, NMeBz [121®] 
Formed by heating naphthyl-di-methylamme 

with BzCl at 180° (Hess, B 18, 687) Crystals 
(a)-Naphthyl-di-methyl>ainiiie 0„H„N i e 
C,„H,NMej (267°) (L ) , ^74 6° i V at 711 mm ) 
(Bamberger a Helwig, B 22, 18161 SG 2a 

1 0428 Formed by heating (al napnthylamme 
(1 mol ) with Mel (2 mols ) ana MeOH (Lands- 
hoff, B 11, 643 , J pr [2] 17, 286 , Monnet, 
Beverdin, a N citing, JB 12,2306) Prepared by 
heating (o)-naphthylamine hydrochloride with 
MeOH for 8 hours at 170® (Hantzsch, B 13, 
1348 , Friedlander, B 21, 3124) Oil 

Reactions — 1 Forms a nitroso- compound 
which decomposes m an acid aqueous solution 
into (1, 4) nitroso naphthol and dimethylamine 

2 Nitnc acid forms two nitro derivatives 
[88®] and [128°] — 3 By condensation with 
benzoic aldehyde m presence of ZnCl, at 
110° It yields C.H, OH(C,„H,NMe,), [188°] — 
4 C<,H,NMe 2 CHO[l 4] yields, m like manner, 
NMe, C«H, CH(C,oH,NMe2), [179°] -6 COCl^, 
followed by Aq, yields NMe^ 0,oH,j CO^ [164°] 

Platinoohlorida B'jHjPtOl^ yellow 
needles 

Methylo-iodide B'Mel Yellowish green 
flat needles, decomposed at 164° uncor Not 
affected by NaOH, but AgjO yields a strongly 
alkaline hydroxide — (B'MeCl)jPtCl, 

ar Tetrahydrxdt 

(262°) at 721 mm Formed by reducing the 
base, dissolved in isoamyl alcohol, with sodium 
(B a H) Colourless oil Yields a colouring 
matter with p diazobenzene sulphonic acid 
Beduces AgNO, Oxidised to adipio acid by 
KMnO, Yields B',H,Pt01, and B'Mel [164 6°] 
()3)-Naphthyl-inethyl-amine 
BenzoylderivativeO^JS.^ NMeBz [169°], 
glistening plates Formed by heating di methyl- 
j9)-naphthylamine with benzoyl chloride at 180° 
Hess, B 18, 688) 

(jS) Naphthyl-di-methyl-amine CttH^NMe, 
[46°] (306° cor) Formed by heating com- 

mercial tnmethylamine with (iS) -naphthol at 
200° (Hantzsch, B 18, 2066), and byheatmg 
{B) naphthylamme with Mel and NaOHAq at 
120° (Bamberger a MtUler, B 22, 1806) Forms 
very soluble sdts — B'JHJPtCl, 

Methylo-iodide CjA NMeJ. Tables, si 
sol cold water With Ag,0 it yields a strongly 
alkaUne hydroxide 

ar.Tttra%ydr%dt OA<oHOH^** 
(287°) at 716 mm Formed bv reducing 
Ci«H,NMe,I dissolved m isoamyl alcohol with 
sodium (Bamberger a MtUler, B 22, 1806) 
Colourless oiL Beducea auric chloride and 
AgNO| FeCls gives a turbidity and a yellow 


colour KgCr,0, and H^SO^ give a yellow pp 
and, on heatmg, a dirty-green colour KMnO^ 
oxidises it to adipic acid — B'HCl — B'-ELPtCl- 
-B'HClHgCV [127 6°] Needles, v si soL 
cold, V sol hot water Piorate needles 

ae-Tetrahydrtde 

(166 6° at 22 mm ) Formed at the same time as 
the aromatic isomende —B'HCl needles, v sol 
water — B'jHjPtCl, orange needles, v sol water 
2)1 {$) naphthyl methyl-amine (C,oH,),NMe 
[140°] Formed from (0,oH,),NH and Mel at 
100° (Ris, B 20, 2619) Needles, m sol cold 
alcohol, insol ligroin 

Isomeride of naphthyl methyl-amine v 

NAPHTHYn-CAIlBINTL AJUNX 

(a) NAPHTHYL METHYL KETONE C,^„0 
♦ s C,oH,COCH, [34°] (297°) Formed by 

the action of AoGl m presence of AlCl, on naph- 
thalene dissolved in hgroln (Pampel a Schmidt, 
B 19, 2898, Claus a Feist, B 19, 3180, J pr 
[2] 42, 617) Crystals, msol water, v sol alcohol 
and ether Oxidised by KMnO, to (a) naphthyl 
glyoxylic acid Yellow ammomum sulphide at 

220° forms C,^,CMe<^^g [164°] (WiUgerodt, 
B 20, 2468) 

Oxim C,.H, CMe{NOH) [101°] (P a. S ) . 
[146°] (C a F ) 

Phenyl hydrazide CMe(N 2 HPh) 

[146°] (P a 8 ) , [173°] (C a F ) Needles 
Antltde C,^,CMe(NPh) [130°] It will 
be seen that the melting points of the oxim and 
phenyl hydrazide of the ketone prepared by Claus 
are the same as those of the like derivatives of 
the {$) ketone 

{$) Naphthyl methyl ketone C,oH, CO CH, 
[62°] (301°) Formed, together with the (a)- 

isomeride by the action of Ac,0 on naphthalene 
in presence of AlCl, (Roux, A Oh [6] 12, 289 , 
Mflller a Yon Pechmann, B 22, 2561) Leaflets, 
nearly insol cold water Oxidised by dilute 
KMn 04 to {$) naphthyl glyoxylic acid [c 76°], 
farther oxidation forms (/3) naphthoic acid So- 
dium amalgam reduces it to GiqH, CH(OH) COsH 
[176°] 

Oxim 0, A C(N0H) CH, [146°] 

Acetyl derivative of the oxim [134®] 
Phenyl-hydraeide [171°] 

NAPHTHYL METHYL OXIDE v Methyl 
ether of Naphthol. 

(a) NAPHTHYL • DI - METHYL - PYBROLE 

[128“] (313“) 

Formed by heating its dicarboxylic acid at 260° 
(Knorr,A 236,309) Insol water, v sol alcohol, 
ether, and chloroform 

(0) Naphthyl-di methyl-pyrrole CieHi^N 
[71°] (841°) Formed in like manner 

(a)-NAPHTHYL - DI METHYL PYBEOLE 
DICABBOXYLIO AOID C, A^NO^ t e 

O..H^<OMeOCoJ Formed by s. 

ponifying its ether, which is obtained by the 
action of (a)-naphthylamino on diacetyl succinic 
ether (Bhiorr, A 286, 808) Needles — KjA"*— ' 
BaA"— AgHA''. 

mhyl ether [91°]. 
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NAPHTHYL-DI-METHYL-PYRROLE DICARBOXYLIO ACID 


(i3)-Nsplit]Lyl-di.metliyl pyrrole-di-oarboxylio 
vOMeOCO^H 

Hold I Its di ethyl ether 

XJMeOCO^ 

IS obtained by mixing acetic acid solutions of 
di aceto suooinio ether and (j8)-naphthylamme 
(Knorr, B 18, 304) Sparingly soluble in most 
solvents Begins to decompose at 260^ with 
•volution of CO, — BaA" — BaHjA'', 

Di-ethyl ether [124°], needles 

DI-NAPHTHYL METHYL-vfr THIOUEEA v 
Methyl ether oi Bi naphthyl<imido thiocabbImxo 

ACID 

DI.(a).NAPHTHYL OXIDE (CjoHJ.O Naph- 
Ihyl ether [110°] Formed by heating (o) naph- 
thol with ZnCl, or HGl (Merz a Weith, B 14, 
196) Plates or tables, sol hot alcohol and 
ether May be distilled unchanged — Piorate 
CjwRM020aH2{N0,)s(0H) [116°] Red crystals 

Di.(i3).iiaphthyl oxide (C,oH,),0 [105°] 

Obtamed by boihng (/8)^naphthol with dilute 
(60 p c ) HjSO^ (Graebe, B 13, 1849), or by heat- 
ing it with ZnCl, Jp pts ) at 190°, or with gaseous 
HCl (M a W ) Formed also by distillmg alu- 
mmium (^)-naphthol (Gladstone a Tribe, C J 
41, 16) Pearly plates (from alcohol), sol ether 
Gives an orange colour with cone H^S04 

Picrate 0«,H,4020,H,(N0jj),0H [122°] 

Small orange prisms 

DI.(a) NAPHTHYL-PARABANIC ACID 

o^AAO. [246T 

Formed by passing cyanogen gas into an alcoholic 
solution of methyl di (a)-naphthyl-imido-thio- 
carbamate and heating the crystals that separate i 
.With alcoholic HCl (Evers, B 21, 973) Needles, j 
\r sol hot alcohol, si sol ether, insol water and 
dilute acids Decomposed by boilmg alcoholic 
potash mto CO„ oxalic acid, and (a) naphthyl- 
amme 

(al-NAPHTHYLPHENYL-AMIDO METHYL 
KETONE C,,H,»NOte C,oH, CO CH, NHC A 
[130°] Formed by the action of anihne on 
OioH, CO CEyBr m alcohohe solution (Pampel i 
a Schmidt, B 19, 2899) Red crystals 

NAPHTHYL-PHENYL- compounds p. 

PHXNXIrNAPHTHTL OOMPOtJNDS 

(a) NAPHTHYL DI PHENYL METHYLENE- 
AlONE 0„H„N t e C,oH, N CPh, Formed from 
(a)-naphthylamine and benzophenone chlonde 
PhjCCl, (Pauly, A 187, 216) Golden plates 
(from ether), split up by acids into benzophenone 
and (a)-naphthylamine 

7m-(^-NAPHTHYL PHOSPHATE 
(0,oH,0)*PO [145°] Prepared by heating (o)- 

naphthol with POCl, , the yield being 66 p c of 
the theoretical (Schaffer, A 162, 289 , Heim, B, 
16, 1769) Sm^l glistenmg needles 

Tn . (iB) - naphthyl - phosphate (C,oH,0),PO 
[111°] ropared by heating a mixture of (8)- 
naphthol and phosphorus oxy-chloride , the 
yield bemg 66 p c of the theoretical (Heim, B 
16, 1768, ef Schaffer) Fine white needles 
Insol water, si sol cold alcohol 

naphthyl PHOSPHOEOUS ACID v Naph- 

tHALENB PHOSPHINIO AOm 

i3-(a).NAPHTHYL.PB0PI0NIG ACID 

CjoH^CBLCH^CO^ [148°] 
Formed by reducing napnthyl-acryho acid with 
•odium amalgam prandis, JB 22, 2166). Needles 
(from alcohol), soL boihng water. 


(a) NAPHTHYL PROPYLENE THIO DREA 
[184°] Formed by 

heating a naphthyl allyl thio urea [146°] with 
HClAq at 100° (Prager, B 22, 8001) Tables, 

V sol chloroform, m sol ether, insol water — 
B'aByPtCl. [206°] — B'OeHa(NO,),OH [192°] 
NAPHTHYL PURPDRIC ACID OhH^NsO^ 
The K salt is formed by the action of aqueous 
KCy on di nitro naphthol (Sommaruga, B 4, 94 , 
A 157, 328) The free acid is unstable The 
K salt is golden brown with metallic lustre 
Potash fusion yields benzoic, phthalic, andhemi 
melhtic acids The following salts were dried 
at 100° NH4A' -KA' — CaA', -BaA'^ 

DI.(a).NAPHTHYL PYRAZINE TETRAHY 

DBIDS 0,AN<Q|^g^NO,A I>i-naph 

thyl^dt ethylene dmmine [266°] Formed from 
ethylene bromide, (a) naphthylamine,and NaOAo 
(Bischoff, B 22, 1782) Prisms, v si sol al 
oohol 

Di (/ 8 ) naphthyl-p 3 rrailne tetrabydride 
[228°] Formed by the action of O^H^Brj on 
{$) - naphthylamine in presence of Na^CO, 
(Bischoff, B 23, 1984) Colourless crystals, insol 
water, alcohol, ether, and HClAq, sol hot HOAc 
(a) NAPHTHYL - PYRIDINE HEXAHY 
DRIDE C,^;NC5H„ (185°-190° at 6-10 mm ) 

Formed by heating pipendine (2 mols ) with (a) 
bromo naphthalene (3 mols ) for 10 hours at 
266° (Lellmann a Buttner, B 23, 1383) Thick 
yellow oil, with faint fsecal odour, rapidly be 
coming brown V sol alcohol and ether A 
solution of its hydrochloride is ppd by HgCl,, 
by ZnCl,, and by chloride of gold — B'HCl 
groups of needles, v sol water — B'^H^tCl„ 2aq 
(i 8 )-Naphthyl pyridine hexahydride [ 68 °] 
Resembles the preceding in mode of preparation 
and properties Colourless prisms, becoming 
grey on keepmg —BUCl — B'^H^tCl, 6aq 
DINAPHTHYL-DIQDINONE, so-called, 

« ^ ^ >30 oooh oaooco>. 

Obtained by oxidation of dinaphthyl-diquin 
hydrone CaoH^O^, a black powder formed by the 
action of dilute HjSO^ on (j8) naphthoquinone 
(Stenhouse a Groves, C J 33, 416) Formed 
also by the oxidation of (i3)-amido (a) naphthol 
by FeClj or CrO, (Zincke a Rathgen, B 19, 
2483) Small orange prisms, insol water, v si 
sol other solvents Not affected by boilmg 
HNO, or by H^SO^ 

Beachons — 1 Yields on reduction * dinaph- 
thyl dihydroquinone * — 2 Distillation with ztne- 
dvst converts it into dmaphthyL — 8 Alkahs 
form a green solution which, on exposure to air, 
changes to red from formation of OjoH,q(OH)P4 
[246°-260°] (Kom, B 17, 3020) -4 KMnO^ 
oxidises it to diphthalylio acid 
6 Anihne forms C^Hj^^Oj crystallising in red 
plates [260°] and formmg a hydroohlonde 
C44H,9N403£[2Cl2 crystallising in needles 

Iso-dinapbtbyl-diquinone 0^,404 [250°- 

260°] Formed by oxidising di-(^) naphthyl 
with OrO, in HOAo (Staub a Watson Smith, 
0 J 47> 104) Amorphous yellow powder, sol. 
HOAo, bL b^ most liquids. Turns brown at 
214°. 
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^ NAPHTHYL - BOSINDHLINS { t 

W<o(no„H,) oh 0 NPh>®*®*' 

Formed by heating benzene azo-di- (a) -naphthyl* 
amine with aniline and alcohol at 165^ (Fischer 
a Hepp, A 256» 246) Black needles, forming a 
blue solution in cone H^SOf Gone HGlAq at 
210° splits it up into (a)-naphthylamme and 
rosindone G22H,4N,0 

(a) NAPHTHYL SILICATE G^H^SiO^ 
(G,oH,) 4 Si 04 (426°-430° at 180 mm ) Needles 

(Hertkorn, B 18, 1696) 

(/3) .Naphthyl silicate. (480° at 188 mm.) 
Orystalline (H ) 

NAPHTHYL-SULPHAKIOACIDe Naphtbyl- 

AMIKB V SUnPHONIO AOID 

NAPHTHYL SULPHATE. 

Naphthyl sulphuric acid 0,AS04 xjt 
G,oH,0 SOj OH Formed by the action of 
G1 SO, OH on a cold solution of (/3) naphthol m 
GS, (Armstrong, B 16, 204) It is also formed 
by dissolving (i8) naphthol (1 pt ) m cold H,S04 
(2 pts ) (Nietzjb, B 16, 306) — *NaA' Slender 
leaflets, v e sol water Ppd from aqueous 
solution by NaCl Split up by boiling HGLAq 
into (/3) naphthol and NaHS04 Does not react 
with diazo salts — “KA' scales (from hot water) 
W ith PCI, it yields chloro naphthalene Bromine 
forms bromo naphthol [84°] 

Dl-(a) NAPHTHYL SULPHIDE G»H,4S 
(C„HJ,S [110°] (290° at 16 mm ) 

Formation — 1 By distilling a dry mixture 
of potassium naphthalene (a) sulphonate and 
potassium sulphocyanide (Armstrong, B 7,407) 

2 By distilling the lead salt of (a) naphthyl 
mercaptan under diminished pressure (Kmfft a 
Schdnherr, B 22, 8231 —8 By heating (a) , 
naphthyl mercaptan as long as HjS is evolved 
(Leuckart, J pr [2] 41, 217) — 4 By heatmg 
(C,pH,S)jPb with (a) bromo naphthalene at 236° i 
for 4 hours (Krafft a Bougois, B 23, 3046) 

Properties — Needles, v sol benzene and 
HOAc, si sol alcohol Chromic acid m HOAo 
oxidises it to the sulphoxide [166°], and flnaUy 
to the sulphone [187°] (Krafft, B 23, 2368) 
(a^).Dl-Eaphthyl sulphide (C„H,),S [61°] 

( 200 ° at 16 mm ) Formed by heating the lead 
salt of (jB) naphthyl mercaptan with (a) bromo 
naphthalene at 200 ° (Krafft, B 23, 2868) Lus 
trous leaflets (from alcohol) Oxidised by CrO, 
in HOAo to (0,pH,),SO4 [123°] 

Dl {$) naphthyl sulphide (OjpH,),S [161°]. 
( 290 ° at 16 mm ) Formed by distilhng the lead 
salt of (/3) naphthyl mercaptan under 10 mm 
pressure (K a S ) Plates, v si sol hot alco- 
hol, V sol OS, Oxidised by CrO, in HOAo to 
(0,oH,),SO, [177°] (Krafft, B 28, 2366) 

(oa) Di-naphthyl disulphide (0,.H,),S,. [91°] 
Formed by oxidising (a) naphthyl mercaptan 
by exposing its alkalme solution to the air 
(Schertel, A 182, 91, Leuckart, J pr [2] 41, 
217) Monoolimo crystals, si sol alcohol 
Di.(j8) naphthyl disulphide (0,pH,),S, [137°] 
(L), [139°] (0) The chief product obtained 
by saponification of the oil w^ch is formed by 
the action of potassium zanthate on (iS) diaso- 
naphthalene ohlonde (Leuckart, J pr [2] 41, 
221) Formed also by reducing naphthalene 
(3)-sulphoiuo chlonde with HIAq (Oleve, ft, 21, 
1100). Colourless plates, msol. water, t. sqL 


alcohol and ether Beduced by zme and H^SO, 
to (0) naphthyl mercaptan. 

(3).NAPHTHYL SULPHOCYANIDE 0|,H,NS 
t e G,oH,SGN [86°] Formed by the action of 
cyanogen ohlonde on Pb(SC.oHj, (Billeter, B 
8, 463) Decomposes on oistillation TTTT R 
forms KSCN and HSG,gH, Gone HGlAq forms 
CjoH^SH, NH,, and GO, Sodium amalgam re- 
duces it to so^um cyanide and (G,oH,)2S2 
(oa) DI-NAPHTHYL SULPHONE (0 ,oH,) 2SO, 
[187°1 Formed by oxidising (eu»).di-naphthyl 
sulphide by GrO, m HOAo (Krafft, B 23, 2368 , 
cf Leuckart, J pr [2] 41, 218) 

(ojS) Dl naphthyl sulphone (C,oH,),SO, 
[123°] Formed, together with the {$$) isomer 
ide by heating naphthalene (8 pts ) with HjSO^ 

(8 pts ) at 180° (Stenhouse a Groves, B 9, 682 , 
Cleve, B 10, 1723 , Bl [2] 26, 256 , cf Berze 
lius, A Ch [2] 65, 290) Formed also by oxi- 
dising the corresponding di naphthyl sulphide 
(Krafft, B 23, 2369) Prisms (from CS,), m 
sol boiling alcohol and ether 

{$$) Di-naphthyl-sulphone (0,oH,)2SO,. 
[177°] Formed as above, and also by dissolv- 
ing (30) dl naphthyl sulphide (1 pt ) m HOAc 
(200 pts ), wsrmmg, slowly adding a mixture of 
K2Gr20, (3 pts ) dilute (1 3) H2SO4 (20 pts ) and 
HOAo (60 pts ), filtering, evaporating, and crys 
tallismg from alcohol (Krafft, B 23, 23b6) Long 
white needles When heated with PCI^ it yields 
(3) chloro naphthalene and naphthalene (3) 
sulphomc chlonde (Gleve, Bl [2] 25, 25) 

DINAPHTHYL SULPHONIC ACID v Di 

NAPHTHYL 

(oa) DI-NAPHTHYL SULPHOXIDE 
(G,oH,) 2SO [164 5°] Formed by oxidation of 
(oa) dl naphthyl sulphide with chromic acid 
mixture and HOAo (Krafft, B 23, 2367) Formed 
also by oxidation of naphthylene di naphthyl 
sulphoxide [111°] (Ekstrand, B 17, 

2603) White crystals (from alcohol) 

NAPHTHYL SULPHURIC ACID v Naphthyl 

SULPHATB 

NAPHTHYL SULPHYDBATE v Naphthyl 

MBBOAPTAN 

(a) NAPHTHYL-THIOCARBAMIC ACID 

0„HNHOOSH Methyl ether MeA' [122°] 
Formed by the action of dilute H,S04 on methyl 
dl naphthyl imido thiocarbamate [136°] (Evers^ 
B 21,970) Needles, V sol dilute alcohol, msol 
water, alkalis, and dilute acids Alcohohc am- 
monia forms, on heatmg, (a) naphthyl-urea 
Ethylene derivative 

0 ^hJ> Fonnea by the 

action of dilute HOlAq at 200° upon the sub* 
stance Gj^HyN o<sKW> 

970) Needles 

(3) Naphthyl-thiocarbamio aeid Ethyl 
ether Gj^HyNEGSOEt [97°] Formed by 
heatmg (3) naphthyl thiocarbimide with alcohol 
at 180° (dosmer, B 14, 58) Needles or platesr 
V e sol chloroform, m sol alcohol and ether — 
Oi^BL^Ag CS OEt Ppd by adding ammoniaoal^ 
AgNO, to the alcohohc solution 
(a).Naphthyl-dit]iioearbainie acid 
Methyl ether 0,ANH.OSSMe [185% 
Formed by heating OioH,NH GO SMe with 0^ 
(B.). Small needles , m sol. hot dilute alcohoL 
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NAPHTHYL-THIOOARBAmO AOID. 


EthyUn§ derivative 
[199*’} Foimed by the aotion of GS, on 
OnfcH^ at 160® (Evers. B 21, 972). 

Pearly plates (from hot alcohol) j 

(j3) Naphthyl-dithiooarbamio aoid Tetra- 
hydride* Tetrahydronaph thylam me 
salt 0 ,oH„NH 3 SCSNHC,oH„ [142°] Formed 
from the tetrahydnde of {$) naphthylamine and 
an ethereal solution of CS, (Bamberger a Muller. 
B 21,857) Needles 

(0) .NAPHTHYL . THIO . SEMI. CABBAZIDE 
C„H,NH NH CS NHj [204°] Formed by heat 
ing (jS) -naphthyl hydrazine hydroohlonde with 
ammomom sulphooyanide in alcoholic solution 
(Haufl, A. 268, 80 , Hillnnghaus, B 22 , 2667) 
Crystala , insol water, si sol cold alcohol 
[a).NAPHTHYL.TH10CABBIHIB£ 

O, p^N OS Nofhthyl mustard oil [ 68 °] Formed 
from di-naphthyl.thio urea by distillmg with 

P, 0. (Hall, P M [4] 17, 304) or by heating it 

with HClAq (34 p 0 ) at 160° (Mainger, B 16, 
1414) Formed tdso by heating di naphthyl, 
cyanamide with CS, at 200° (Huhn, B 19, 2406) 
Long white needles , sol alcohol, ether, and | 
benzene With naphthylamine m alcoholic sola | 
tion it combines, fonning di naphthyl thio-urea I 
Aniline forms phenyl naphthyl thio urea 1 

(0) Naphthyl thiooarbimide OjoH^NCS [62°] 
Obtained in the same manner as its (a) isomeride 
(Cosmer, B 14, 61 , Huhn, B 19, 2407) Needles 
(/S).NAPHTHYL.THIOCAEBIZINE OnH^NS 
^le OiftH, [264°] Formed by heating 

.(i 8 ).naphthyl thio-semi.carbazide with dilute 
(20 p c ) H 3 SO 4 at 136° (Hauff , A 263, 31) Pearly 
plates , insol water, el sol ether, v sol warm 
akohoi May be sublimed — B'HGl needles , 
'v sol hot water — B'HJPtCl, — BUNO, 
])I.(a).NAFHTHYL.THIOHYDANTOlN 
0»H,^.SO iA 0,^,N0<N<0^«)>C0 

[176°]. Formed by the aotion of chloro-aoetio 
aoid on di.(a) naphthyl thio.urea (Evers, B 21, 
974) Plates , insoL water, v sol alcohol 
Bi (iS).naphthyl-thiohydantoin [174°] Be. 
sembles the (a) isomende in mode of prepara- 
tion and properties 

NAPHTHYL-THIOSINAMINE is Naphtbti^ 

AIiLTL-THIO UBEA (q V ) 

(o) NAPHTHYL-THIO-TOEA OnHjoNjS te. 
OjoB^yNH OS NHj [198°] Formed by heating 
naphthylamine hydrochloride vnth ammonium 
sulphooyamde (Be Clermont a Wehrhn, C B, 
82, 612) Small tnmetrio prisms (from alcohol) ; 
si soL water, ether, and cold alcohol 

Aeetyl derivative 0,oH,NH CS NHAo 
[198°]. S (alcohol) 2 6 at 78° Formed from 
(a).naphthyiamine and acetyl sulphooyanide 
(Miquel, Bl [2] 28, 108) Slender needles 
Benzoyl 0|«H,NH GS NHBz. 

[178°] S (alcohol) 2 at 78° Formed from 
(a).naphthylamine and benzoyl sulphooyanide 
(Miquel, A Oh [ 6 ] 11, 826] Lnstrous yellow 
pnsms (from alcohol) , insol ether 

O) - Naphthyl - thio - urea G),H,KH.OS NH,. 

E Formed by heating (/8).naphthylamme 
blonde with potassium smphocyanide 
ar^B. 14,61)* White trimetrio platM. 


])l-(ct)- naphthyl -thio -urea Oj,H,.N«S i.#. 
OS(NHC,oH,), [207° oor ] (E ) , [197°JBneger, 
B, 12, 1860 , Huhn, B 19, 2406) Formed by 
heating (a) naphthylamine (100 g ) with CS^ (60 g ) 
and alcohol (600 g ) for 14 nours at 76° (Delbos, 
A 64, 871 , Evers, B 21, 963) Formed also by 
passing H 2 S into a boiling solution of di. 
naphthyl-cyanamide ( 0 ,oH,N)aC in dry benzene 
Needles , almost insol alcohol, ether, and 
benzene, sol nitrobenzene By adding HgO to 
its boihng solution in dry benzene it is re con. 
verted into 0 (NO, 3 H,),. Mel at 100° forms 
methyl di - naphthyl - imido - thio - carbamate 
0,oH,N C(NHC„H,)SMe [186°] (o Di naphthyl- 

IMinO THIO CABBAMIO BTHBBS 

Octohydrxde CS(NHC,oH„) 2 . [170°] 
Formed by heating (o] naphthylamine tetrahy. 
dride with GS, and alcohol as long as H^S is 
given off (Bamberger, B 21, 1796) Needles, v 
sol alcohol, m sol ether 

Di ( 8 ) naphthyUthio-urea CS(NHC,oH ), 
[193°] (C , H ) , [203° cor ] (E ) Prepared by 
heating ( 8 ) naphthylamine in alcoholic solution 
with CS 2 for 14 hours at 76° (Cosmer, B 14, 61 , 
Evers, B 21 , 963) Formed also by passing 
H^S into a boihng solution of s di ( 8 ) naphthyl- 
cyanamide (carbo di ( 8 ) naphthyl imide) in dry 
cumene (Huhn, B 19, 2407) White plates 
(from hot nitrobenzene), v si sol alcohol and 
ether With Mel it forms the compound 
C„H,NH C(NC,oH,) CSMe [110°], v Di naph- 

THYL-IMIDO THIO CARBAMIO ACID By adding HgO 
to its boihng solution in benzene it is converted 
into C(NC,^ 2 )j. When heated with alcoholic 
NH,at 100° it yields ( 8 ) naphthylamine and ( 8 ) 
naphthyl-thio urea (Gebhardt, B 17, 3045) 
With mercuric cyanide and ammonia it yields 
CN C(NO,oH,) NHO,^, [166°], which forms an 
acetyl denvative [141°] and a benzoyl derivative 
[188°] (Hefelmann, 0 0 1885, 884) 

Octohydride CS(NHC,oH „)3 [166°] 
Formed by boiling with alcohol the product ob 
tamed by the aotion of GS, on the tetrahydnde 
of ( 8 ) -naphthylamine (Bamberger a Miiller, B 
21, 868 ) White needles, v sol alcohol, v e sol 
ether and benzene 

NAPHTHYL.TOLYL.AMINE v Tolyl naph 

THYL AMINB 

(o) NAPHTHYL DEEA C^HjoN^O i e 
OieH^NH GO NHj. Obtained by saturating a bo 
lution of (a) -naphthylamine in dry ether with 
cyanic acid gas, and crystallising from hot alco 
hoi (Schiff, A 101, 90) Formed also, together 
with di naphthyl urea, by heating naphthyl 
amine hydroohlonde (3 pta ) with urea (1 pt ) at 
160°-170° JPagham, G 9, 80) Flat needles, 
nearly insol water, m sol alcohol, v sol ether 
Decomposes at 260° without previous fusion 

( 8 ).Naphthyl.urea 0,oH,NH CO NH. [ 0 . 
287°] Prepared by heating urea with ( 8 )-naph. 
thylamine hydroohlonde (Cosmer, B 14, 62) 
White needles, sol hot alcohol and hot water 

IM-(a) naphthyl-urea 00(NHC,oH,). [270°]. 

Formation — 1 By heating the acid oxalate 
of (a).naphthylamine (Delbos, A Oh [4] 21, 68 ), 
di-naphthyl-ozamide being first formed (Zmm, 
A 108, 228) — 2 By gradually heating (a).naph. 
thylamme (2 pts ) with urea (1 pt ) to 120° (Pa- 
ghani, O 9,28) —8 By boiling di.(a) naphtnyl. 
eyanainide with dilate alcohol (Huhn, B, 193 
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2405) —4 By heating (a)>naphthylamme with 
oarbamio ether at 185° (Smolka, M 11, 200) 
Properties —Plates or needles, insol water, 

•1 sol boiling alcohol Yields naphthylamine 
and no NH, on decomposition by EOH 

s.Di.(/3).naphthyl-urea CO(NHO,oH,), [293°] 
(H), [286°] (E) 

Fornuition — 1 By the action of HgO on di 
(/3) naphthyl thio-nrea suspended m spirit (Huhn, 

B 19, 2406] —2 By boiling di (iS) naphthyl 
cyanamide C(NO,oH,)j with dilute alcohol (H.) — 

3 By boihng potassium di (/3) naphthoyl-hy 
droxylamme with water (Ekstrand, B 20, 13601 
Properties —Slender needles, si sol alcohol, 
ether, benzene, and nitrobenzene 

u Di.(/ 3) naphthyl urea 0,oH,)^ CO NH*. 
[193^] Formed by heating the chloro-formyl 
derivative of di (^)-naphthylamme with ammo 
nia for an hour at 140° (Kym, B 23, 428) 
Groups of long needles (from alcohol), si sol 
cold alcohol) 

Tetra (/3) naphthyl.nrea (N(0,oH,),)jCO 
[288°] (K a L ) , [296°] (K ) Formed by heat 
mg di (8) naphthylamine with (0,oH,),N COOl 
at 200°~2()0° (Kilhn a Landau, B 23, 811,2161, 
Eym, B 23, 1542) Pnsmatio needles, si. sol 
alcohol and ether, v sol hot benzene 

KAPHTHTL’UBETHANE v Naphthtl-cabb* 

aiaO STBEB 

NAECEXNE O^H^NO^ [134»] (Blyth). 
[145° cor] (Hesse, A 129, 261) , [162°] (Clausa 
Meixner, J pr [2] 87, 1 , cf Dott, Ph [3] 20, 
335) 8 08 at 13° 8 (80 p o alcohol) 1 

Occurs in opium (Pelletier, A Ch [2] 50, 262 , 
Couerbe, A Ch [2] 69, 161) 

Preparation — 1 The aqueous extract of 
opium, from which morphine has been separated 
by Gregory’s process, is mixed with ammoma, dl 
tered, and ppd by lead acetate The filtrate is 
freed from lead by H^SO^, neutrahsed by am- 
monia, and evaporated The narceine is recrys 
tallised from water (Anderson, Tr E 20, lu 
347) —2 A solution of the opium bases m 
HClAq IB mixed with excess of NaOAc and 
allowed to stand for 24 hours The filtrate eva- i 
porated to a small bulk on the water-bath depo- 
sits, after 24 hours, pure naro^e (Plugge, Ar, 
Ph [8] 26, 343) 

Properties — Silky needles (containing 2aq), 
T. sol hot water and alcohol, si sold cold water 
and chloroform, insol ether Cannot be sub- 
limed It loses its water of orystaUisation at 
100°, and at 140° gives off another H,0 (Hesse, 
B 7, 105) It IB insol cone KOBUtq, gl sol 
dilute caustic potash and ammoma Ppd by 
KaHCOa from solutions of its salts Inactive to 
light (Hesse, A 176, 198) Can be extracted 
both from acid and alkalme solutions by shaking 
with benzene or chloroform (Plugge, PA. [3] 20, 
401) Narceine is a sommferous poison, 6g 
being probably a fatal dose 

BeacUonS’—l JSTtne and HClAq form a small 
quantity of an amorphous base or 

OaBLNO. (Beckett a Wright. 0 J 28, 701) — 
2 Water at 160° carbomses it —8 Chromic acid 
micBture^elds hemipic acid (10 p c*) andmethyl- 
amme (Beckett a Wright, 0 J 29, 467) — 4 
Feme chloride forms hemipic, but no opianic 
acid. Hemipic amd is also formed, though in 
tmiallw qaimtitiy, If oxidation by KMnO. or by 


MnO, and BEjSO, Alkaline EMnO, forms nar- 
ceic acid {v infra) — 6 Cone HNO, yields oxalia 
acid — 6 Boiling causho potash gives off am- 
monia and NMe2, and forms a sparingly soluble 
acid C^iHnNO, [210°] —7 Potash-fusum ^elds 
protocatechuic acid 

Tests — 1 Weak iodine solution colours solid 
narceine dark blue, the colour not being removed 
by ammonia The blue colour is destroyed by 
boiling water — 2 Cone H28O4 turns it brown, 
and then dissolves it, forming a yellow solution 
Narceme is not coloured by diluted sulphuric 
acid, but on heating over a water bath a violet 
red colour appears, which ultimately becomes 
cherry red If the red hqmd be cooled and a 
trace of HNO, or KNO, be added, bluish- violet 
stripes appear (Plugge, Ar Ph [3] 26, 426) — 

3 Erdmann*s solution gives a brown colour, 
turmng reddish-brown on heating —4 Chloride 
of iodine forms a greenish yellow pp , which 
dissolves on heating (Dittmar, B 18, 1612) — 

6 Potassium chromate gives no pp m cold sa- 
turated solutions of salts of narceine, but m hot 
solutions there is formed a pp of narc^ne 
chromate and free narceine (Plugge, Ar Ph [3] 
26, 793) — 6 Narceine is a feeble base, so that 
its salts may be titrated by standard alkali as if 
they contained no base (Plugge, Ar Ph [3] 25, 
46) —7 When strongly heated it gives off v^urs 
smelling like herrmg brme (Hesse) — 8 Chlor- 
ine-water followed by ammonia gives a red 
colour 

8alt8 — ^B'HCl (dried at 100°) concentno 
needles, sol water and alcohol 8 36 — 

BTLCl 2laq (PeUt, Bl [2] 18, 634) 8 7 — 

B'HOlSaq (Wnght, C J 27, 109) ~B',HOl 
(Petit) —B'„HC1 (P ) -B',H,PtCl, (dried at 
100°) crystallme wwder [196°] Golden 
needles (Glaus) — B*,H,Pt01, 2aq amorphous 
pp , changing to prisms (Hesse, A 129, 260) — 
B\(H,SO4)4l0aq crystals (Beckett a Wnght, 
C J 27,69)-B',H,S04-B'4H2S04--B'AS04 
— Mercurioo-chloride, oily at first, ulti- 
mately orystaUising m concentno pnsms (Hesse) 
[118°~122°] (Boaer, A 247, 176) — B',HA 
slender needles (Jdrgensen, B 2, 4b0) — B'BH, : 
needles (from alcohol) 

Methylo -iodide B'Mel [173° uncor]; 
colourless needles (Claus a Iiitzefeld,B 18,1669) 
Methylo-chloride B'MeOl [210° uncor], 
easily soluble small white needles — 
(B'Me01),PtCl4 nearly insoluble yellow powder 
Methylo-nitrateB'UelHOt [186° emoor ]; 
small white soluble needles (0 a. B.) 

E thy lo -iodide B'Etl granular crys- 
tals (Beckett a Wnght, 0 J 28, 708) — - 
B'EtI2aq Yields alkalme B'EtOH which is 
readily spUt up into narceine and alcohol 

Ethylo-bromide B'EtBr [166°unoor], 
fine white soluble needles — (B'EtBr)OdBr, i 
small colourless needles (G a B ) 

Ethylo-chloride BOEtCl. [170° uncor], 
small cmourless needles — (B^tCl),PtCfi4 glis- 
tening yellow crystals [170° uncor ] (0 a B ) — 
(B'EtCl)HgCl,aq [127°] , white crystallme pp. 

Ethylo-nitrate BOStNO.: [165° uncor], 
long colourless silky needles, sol. water (0 a. B.). 

Ethylo-oxalate [0 174° 

uncor], glistemng needles (containing 6aq) 
Beneylo-ehloride BVfiifil. [162° un- 
cor.] , fine white needles, ▼. sol. hot water and 
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alcohol, inBol ether —jB'C^H^Olj^td^ . [165® 
nnoor]; yellow crystalline powder 

Methyl - narceine C2,E^(0H8)0^ [176® 
nncor ] Formed by addmg KOH (2 pts ) to a 
boiling solution of narc^e methylo-iodide (Ipt ) 
in 10 pts of water (Olaus a Bitzefeld, B 18, 
1678) Fine colourless needles V sol alcohol, 
sL sol water, nearly msol ether 

Beniyl > narceine 0„H28(07H7)08N [169° 
nncor ] Formed by the action of aqueous KOH 
upon narceine benzylo-chloride (Glaus a Bitze- 
feld, B 18, 1674) Long white needles V. sol 
alcohol, nearly insol water and ether Alkaline 
reaction — (B'HCl)aPtCl4 2aq [128® uncor ] , 
dark yellow crystalhne pp 

Narceio acid [184®] Formed 

by oxidising narceine with KMn04 (Glaus a 
Meixner, J pr [2] 37, 3) Prisms (contaming 
3aq), y sol ucohol, ether, chloroform, and hot 
water Decomposes at 180°-200° into GOj, di- 
methylamme, and di-oxy-naphthalene dicarb- 
oxylic acid OjaEgOa Not acted upon by FeGl, 
— Na,A'" -Na^HA'^eaq [86®] — NaH^'"4|aq - 
Ba^A'" 6aq-Ag,A'" 

4^.1iaroeme v Nabootine 

NAECOTmE 

°®<^NMeOH,CH,0 OH C(OMe) 0 0 

(Boser, A 264, 867) Mol w 413 [166®] (Wyn- 
ter Blyth, C J 33, 317) , [176®] (Hesse) S 
014 at 100® 8 (86 p 0 alcohol) 1 m the cold, 

6 at 78° (Duflos, B J 12,214) S (ether) 77 
m the cold , 2 1 on boiling (Duflos) , 6 at 16® 
ffiesse) 8 (isoamyl alcohol) 326 in the cold 
i (benzene) 4 61 m the cold (Kubly, J 18b6, 
623) 8 (chloroform) 38 (Pettenkofer) 8 

(EtOAc) 1 7 (Henry) [o]» -130° in ethereal 
solution (Bouohardat, A Ch [3] 9, 213) , — 185® 
m alcoholic solution, —207° in chloroform at 
22 5® (Hesse, A 176, 192) Oontamed in opium 
to the amount of 6 to 8 p o , and was the first 
alkaloid extracted therefrom (Derosne, A Oh 45, 
257, Bobiquet, A Gh» [2] 6, 276, Dumas a 
Pelletier, A Ch, [2] 24, 188 , 60, 269, Liebig, A 
6,36, Brandes, A 2, 274, Couerbe, A Ch [2] 
69, 169, A. 17, 174, Begnault, A Ch [2] 68, 
137, Wdhler, A 60, 1 , Blyth, A 60, 29, Wer- 
theim,A 70, 71, 73, 208, Flilckiger, J 1869, 
797) 

Prepa/rahon — 1 The mother-hquor obtained 
m the preparation of morphme (q v) by 
Gregory’s process is ppd by ammonia, and the 
pp recrystallised from boding spirit (Anderson, 
A 86, 179) — ^ Opium is extracted with dilute 
HCl and the bases ppd by KOH The bases are 
treated with oxahc acid to ppt papaverine, and 
the filtrate from acid papaverme oxalate ppd by 
ammoma The pp is reciwstallised from alco 
hoi (Hesse, A Si4ppl 8, 284) — 8 Gone aqueous 
NaOAo added to a solution of the hydrochlorides 
of the opium bases throws down narcotme and 
papavenne The pp is redissolved m dilute 
HOlAq and mixed with K^FeCyg which ppts 
papaverme ferricyanide From the filtrate the 
narcotme is ppd by ammonia (Plugge, Ar Ph 
m 26, 848) 

Pi^erhes — Tnmetrio pnsms, or groups of 
needles Gannot be sublimed If cooled slowly 
UMt meUmg it formi slender radiating needles* 


Insol cold water, m sol alcohol and ether. 
Lffivogyrate m neutral solutions, dextrogyrate in 
acid solutions Insoluble m aqueous potash, 
nearly msol NH^Aq Dissolves in boihng 
baryta-water, but ppd therefrom by NH,Aq Its 
solutions do not give a blue colour with FeGl, 
Narcotic poison, 3 g killing a oat Not acted 
upon by Ac^O 

Reactions —1 Distillation with cone HIAq 
yields Mel (8 mols ) (Matthiessen a Foster, Tr 
1863, 346, 0 J 16, 342, A Suppl 6, 60) —2 
Gone HOlAq at 110® yields MeGl and, succes 
sively,di-methyl-nomarcotme, methyl nornarco- 
tme, and nomarcotme (Matthiessen a Foster, 
O J 21, 267 , Matthiessen, Pr 17, 337 , Mat- 
thiessen a Wright, Pr 17, 340) Distillation 
with equal volumes of H3SO4 and water gives 
MeHS04 and the three bodies last mentioned 
(Armstrong, 0 J 24, 56) -—8 Boilmg dilute 
KOHAq has no action,, but potash-fusion at 
200°-220® yields tnmethylamine and other 
volatile ammes (Hofmann, A 76, 367) —4 
Dilute mine acid at 50° forms meconin, opianio 
acid, hemipic acid and cotamme — 5 Distillation 
with HGl and platmio chlonde also yields opianio 
acid and cotamme The same products are 
formed by oxidation with H2SO4 and MnO, 
(Wohler) —6 Water at 140° sphts it up mto 
meconm and hydrocotamme (Beckett a Wright, 
C J 28, 583) Sodium-amalgam gives the same 
products — 7 Iodine actmg on an alcoholic 
solution of narcotme forms tarconme methylo 
penodide and lodo tarcomne methylo periodide 
(Jorgensen,/ pr [2] 2,446, Boser, A 246,317) 

Tests — 1 Cone H3SO4 forms a yellow liquid 
which, when heated becomes orange red and 
finally violet rod (Husemann, A 128, 306) —2 
H2SO4 containing a httle HNO, gives a reddish- 
yellow colour —3 Does not liberate iodine from 
iodic acid —4 Does not reduce alkalme KsFeGy, 
(Kieffer, A 103, 277) — 6 Bromine gradually 
added to a boilmg solution of narcotme m dilute 
HGlAq forms a rose coloured hquid, the colour 
being destroyed by excess of bromine —6. 
PoUmsu) mercuric iodide forms a yellowish white 
pp (Groves, C J 11, 97) Phosphomolybdic 
acid, picno acid, potassium sulphocyanide, and 
auric chlonde also give pps m solutions of salts 
of narcotme — 7 A solution ot potassium chrom 
ate added to one of a salt of narcotme, ppts 
free narcotme (Plugge, Ar Ph [8] 26, 793). 

ppts narcotme bichromate — 8 Salts of 
narcotme require, on titration, the same amount 
of alkah for neutralisation as if the base were 
absent (Plugge, Ar Ph [8] 26, 45) — 9 Chloride 
of iodine gives a curdy yellowish pp (Dittmar, 
B 18, 1612) 

Salts — ^B'HGl Needles, v sol water 

[«3d —47° to — 50° in a 2 p 0 solution contain 

mg excess of HCl [a]o = — 104 6° in a 2 p c 
solution in 80 p c alcohol contaming excess (1 
mol) of HGl (Hesse, A 176, 192) - BHGl aq 
(Dott, / 1884, 1389) — B',H01 (Beckett a 
Wright, 0 J 29, 164) -B',HG1 ~B',HG1 (B a. 
W) — Merourico chloride white pp (Hm 
terberger, A 82,811) —B'aHjPtGl* yellow crystal- 
line pp ^lyth) Decomposed by boiling water 
DeOoninck,Bf [2] 46, 181) -B'^PtOl, 2aq 
Hesse) —B'^H^O^daq (Dott) —B'^HaOrjO, 
BOBO, shumig lamm», conyerted ^ bo^ng 
alcohol mto tarcomne penodide OnHuNOgHI, 
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JdrgCDsen. B % 460) ~-B^,HOAo aq needles 
(Dott) — Binoxalate v e sol water — 
Oyanurate IJaq , needles [o 176®], 

y si sol water (Clans, J nr [2] 38, 229) 

Methylo-ehlortde B'MeOl Formed by 
heating narcotme with Mel and decomposing 
the viscid B'Mel with AgOl (Roser, A 247, 168) 
Groups of needles, v sol wpter and alcohol 
Yields narceine (v infra) on distillation with 
aqueous NaOH — B'jMejPtClj 

Ethylo iodide B'Etl (How, A 92, 827) 
Oil 

Ethylo chloride “B'EtOl Yields il' me 
thyl narceine [173°] on treatment with NaOHAq 
— B';BtaPtCl« 

Nomarootine 0„HpN0, Obtained by heat 
ing narcotme with fuming HIAq (Matthiessen a. 
Wright, Pr 17, 340) White amorphous mass, 
turning brown m air Almost insol water, 
msol alcohol and ether A concentrated solu- 
tion of its hydrochlonde is ppd by HCl and 
also by water The hydrochloride is tasteless, 
and its solution gives with EOH, Na^GO,, and 
NH, pps soluble m excess, and with platinio 
chloride a yellow pp , quickly turning brown 

Methyl derivative OjoHjgNO, Formed 
by heatmg narcotme with HClAq for some days 
White amorphous mass, almost msol water, 
msol alcohol and ether Its solution m cone 
HClAq IS ppd by water Astringent taste The 
platinochloride is a yellow pp , slowly turning 
brown The ppd base is soluble m excess of 
NHjAqand Na^COjAq but si sol KOHAq 

Di*methyl derivative OjiH^jNO, 

Formed by heating narcotme with HClAq for 
2 hours or with diluted H,1304 at 100° White 
amorphous mass, almost msol water, v sol 
alcohol, si sol ether Its solution in HClAq is , 
ppd by water Its hydrochloride tastes bitter 
The platmochlonde is a yellow pp The ppd , 
base is msol Na^COsAq, si sol NH,Aq, sol I 
KOHAq I 

\^-Narceine C23H2,NOg [o 176°] Formed 
by boiling narcotme with Mel, dccomposmg the 
resultmg methylo iodide by AgCl, addmg an 
equivalent amount of NaOH, and distilhng with 
steam (Roser, A 247, 169) Slender white 
needles (containing 3aq), y sol alcohol and hot 
water, si sol cold water, msol ether Dissolves 
m aqueous KOH and NH„ but is reppd by GOa 
Inactive to light Coloured blue by lodme 
Cone H»SO, forms a browmsh yellow solution, 
turned dirty violet on heatmg Ohlonne water 
followed by ammonia gives a red colour Ac- 
cordmg to Roser, this body is probably identical 
with narceine — B'2H3S04 2aq tufts of needles 
— B'HCl3aq — B'aHaPtCl, [198°] Thm needles, 
msol water — Auroohloride [130°], yel- 
lowish red needles — Mercury double salt 
[123°] 

tf-Methyl-narceine Oj^HaaNO* ^-Ebmo-nar^ 
eeVne [173°] Formed by passing steam through 
a mixture of narcotme ethylo chloride and 
aqueous NaOH (Roser, A 247, 173) White 
needles (oontammg 3aq), y sol water and alco- 
hol, msol ether Gives a blue colour wiUi 
iodine The hydrochloride and sulphate 
are v sol water — B'^EC^tClf 2aq small yellow 
needles 

Teropiaauiioa OmH^NOi,. A crystalline 
•omponnd, maol. wiSer, found among the pro- 


ducts of the action of dilute HNO, on narcotme 
(Anderson) It forms a crimson solution m 
H2SO4 and yields NH, and opianio aoid on 
boiling with potash* 

Cotarnme C,jH,5N04 1 ^ 

[J 1 4 5]0H,<^g>0,H(0Me)(CH0) OH, OH,.NHMe 

(Roser, A 254, 354) [133°] 

Formation — 1 By the oxidation of narco- 
tine by MnO^ and H3SO4 (Wohler, A 60, 19 , 
Matthiessen a Foster, ^r 11, 65 , Beckett a 
Wright, C J 28, 676), by platimc chloride 
(Bljrth, Mem G J % 168), by dilute nitno acid 
(Anderson, 0 J 6^ 266 , A 86, 196) or by 
K^CrjO, (M a F ) — 2 By the oxidation of 
hydrocotamme (Beckett a Wnght, C J 28, 
680) 

Properties — Colourless needles, si sol water, 
y sol alcohol and ether Decomposed on fu- 
sion A solution of its hydrochlonde is neither 
ppd by HOI nor by water Its salts taste bitter 
The freshly ppd base dissolves m excess of 
aqueous NH, and NaaCOj, but is v sL soL 
KOHAq Decomposes on fusion Cotarnme is 
not poisonous 

Reactions — 1 Nitric acid forms a red solu- 
tion and, on heatmg, oxidises it to apophyllemo 
and oxahe acids — 2 Aqueous HCl, HI, or 
H3SO4 at 140° yields MeCl, Mel, or MeHS04 
and ootamamic acid — 3 Zinc and dilute HClAq 
1 yield hydrocotarmne — 4 Bromine-water forms 
j C,3H,jBr,NO, (Wnght, C J 32, 533) Bromme 
' water added to a solution of cotarnme hydro 
chloride forms OioHjjfBrjNOjHBr, a crystalline 
pp [190°~200°] (Von Genchten, B 14, 311) 
Salts — B^HC12^aq long silky crystals 
(Blyth) — B'jHjPtClg lemon-yellow crystellme 
pp , or dark red six sided prisms — B'HClHgCl,. 
pale-yellow pp — B'HBr 2aq — B'HI yellow 

needles, si sol cold water and alcohol ^oser, 
A 249, 166) — B'm, [142°] (JOrgensen, J pr 
[2] 2, 456) 

Bensoyl derivative 0},H,4BzN04^aq 
! [123°] Formed by shakmg cotarnme with 
BzCl and dilute NaOHAq (Roser, A 264, 336) 
Long needles, msol water, v e sol hot alcohol 
Oxim 0,AN0,(N0H) [168°] Prisms, 

msol water, m sol alcohol, sol alkalis — 
BRCl small yellow needles, v sol water, m 
I sol alcohol — B'jHjPtCl* yellow orystallmepp 
! decomposed by boiling water 
1 Oxim of the benzoyl derivative 
I CJEE^OjCCH NOH) C 3H4 NMeBz [166°] 
i Formed by warming benzoyl cotarnme with al- 
j cobolio hydroxylamme hydrochlonde Small 
pomted cryst^, msol water and ether, v sol 
alcohol, sol NaOHAq 
Methyl-ootamme 

Methylo-iodide 0,|H„04NMe4l Formed 
by warmmg cotarnme with Mel (Roser) Yellow 
needles, si sol cold water and aloonol De- 
composed by boilmg NaOHAq into ootarnone 
and NMe, 

Methylo chloride 0]iH|,04NMe,01 3aq. 
Formed from the iodide and AgCl Crystals 
(from water) On warmmg with alcohoho hy- 
^oxylaxmne hydrochlonde at 100° it yields 
0,4H„ClN,0,2aq or 0,H;,0,(0N) C,H4NMe,01 
a crystallme body, v sol water, converted by 
hot NaOHAq into NMe, and 0 AO,(ON).CH CH, 
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[16 The last body forms a dibromide [140^]* 
(0, H„ 04 NMe, 01 )aPt 6 l 4 

Bromo-ootarnine 0 | 4 H| 4 BrN 04 [ 100 ^ 

Formed by treatmg hjdrocotarmne hydrobrom- 
ide with bromme-wator (Wright, O J 82, 625) 
Crystals ffrom ethe^, deoomposmg at 100^ 
Beduoed oy zmo and HClAq to bromo-hydro- 
cotamme [78®] — B'HBr — Crystals, v sol 
water Above 200® it melts, gives off gases, and 
forma a small quantity of taroonme hydro- 
bromide, together with a blue substance 
C»Hi 4 N 404 HBr msoluble in idcohol 
Cotamone Ci,H, 404 i 6 

CHO O 4 H 4 O 1 OH C]^ [78®] Formed by warm- 
mg methyl ootamme methylo ohlonde with 
aqueous NaOH^oser,^ 249,163) Plates (from 
alcohol), shghtly volatile with steam Xnsol 
cold water, m sol alcohol, ether, and HOAo 
Oxim 04 H. 03 (CH NOH) CH CHj [132®] 
Slender needles (from dilute alcohol)* 
Cotarn-laotone OhHioOs i e 
0H,<g>0,H(0Me)<COO^;^ [164»] 

Formed by oxidising cotarnone with KMn 04 
ptoser, A 254, 841) Prisms, si sol cold alco- 
hol or water Forms with baryta the salt 
Ba(C||H|| 07)2 6 aq 

Acetyl derivative [174®] 

Benzoyl derivative OiiH^BzOg [184®] 
Ootarnic acid Oi^HgO, i^ 

OH,<g>C.H(OMe)(0O^),g 8 6 6 ] [178“] 

Formed by oxidising cotamone or cotarn lac 
tone with aqueous KMn 04 (Boser, A 249, 165 , 
254, 345) Plates Forms, on melting, the an 
hydride CigHgOg [162°] On heating with P 
aid BIAq it yields gallic acid HClAq at 100® 

OH,<^>OA(OMe)COja [210»J 
Bromme m HOAc produces the compound 
<M,<^OJBr.(OMe) [leO’] 

Salts — EHA''24aq needles, v soL water 
— BaA" ; plates — AgjA" 

Hydroootamine OiaHijNO, i e 

OH.<g>O.H(OMe)<Cg^NM, jgo*] (h). 

[ 66 °] (B a W) Occurs m op^um (Hesse, 
A Svfppl 8 , 826) Formed by reducing co- 
tamme with zmo and HClAq, and, together with 
meconin, by the action of zmo and HClAq on 
narootme (Beckett a Wnght, 0 J 28, 577) It 
IS also formed m small quantity (2 to 5 p c ) m 
the preparation of opianio acid by the oxidation 
of narootme* Monoohmo pnsms (from ether), 
V sol alcohol and benzene The crystals con- 
tain water of orystaUisation (Jaq) Cone H^SO* 
forms a yellow solution, changing on heating to 
crimson and, finally, to a dirty violet colour 
Easily oxidised to cotarnine Not attacked by 
Kofi Bronune added to a solution of its hy« 
drobromide forms C,jH, 4 BrNO, [78® cor ], which 
yields the crystalline salts C.-H.^BrNOjHBr and 
(C,,H,4BrNO.)2H2PtCl4 

Salts — B'HCl aq -B'^HaPtCl. — B'HL S 
2atl8®-B'HBrliaq 

JEt thy lo -iodide B'Etl White micaceous 

te sL sol water Yields (B'Et).G 0 . 4 aq, 
lCmp,bothorystaUme,aii4 


Aeetyl-hydroootamlne-asetio acid OigH^gNOg 
[201°] Formed by boiling cotarmne (1 pt ) with 
acetic anhydride (10 pts ) for 1^ hours Small 
needles Sol alcohol and benzene, si sol boil 
mg water, insol cold water, and ether — A'Ag 
wlnte pp — A^Ca very soluble small needles 
Ethyl ether A'Et [118®], white feathery 
needles (Bowman, B 20, 2481). 

Oxy-hydroootamine methylo-iodide 

OH.<g>O;a(OMe)<0g^gM<^ 

Methyl derivative 

OAO* CA(OMe)NMe,I [178®] Formed by 
the action of Mel in the cold on a solution of 
cotarnine m MeOH (Boser, A 254, 360) Yellow 
needles, v sol hot water and ^cohol Ppd 
unchanged by adding NaOH to its warm aqueous 
solution Boiling with water and AgP expels 
NHMe,. — (0|4H24N0401)2ptCl4 orange pp 
Ethyl derivative 0,|H|,0,(0Et)NMe2l 
[168®] Formed by the action of Mel on a cold 
solution of cotarmne in EtOH Plates, v e sol 
water and alcohoL 

Isobutyl derivative 0,|H„0,N(0Et)I 
[120®] Formed from cotarmne, Mel, and iso 
butyl alcohol Plates (from water) 

Cotamamio acid OnHiiNOg Formed by 
heating cotarnme with aqueous HCl at 140® 
(Matthiessen a Foster, A Suppl 2, 879, Ge 
richten, B 14, 810) Yields apophyllenic acid 
on oxidation by dilute HNOj — CjjHjjNOgHCl aq 
White needles, si sol cold water On treatment 
with mtrous acid or on exposure to air its solu 
tion becomes green, with red fluorescence, and 
exhibits a spectrum resembling that of chloro 
phyll 

Taroonine OnHgNO, Formed by heating 
bromo cotarmne hydrobromide at 200° (Wright, 
O J 82, 535) or tarcomne methylo chloride 
with cone HClAq for 4 hours at 150° (Boser, A 
245, 821) Ppd from solutions of its salts by 
EOH, but not by NajCO, Its hydrochloride 
heated at 200® forms a blue base CjnH^NjOg, 
forming the blue salts B\H,Br, and B' 2 H 2 S 04 — 
Salts B'HCll^aq needles, v e sol water 
and alcohol — B^gH^PtCl* insol alcohol 

Methylo-iodide B'Mel Formed by the 
action of H^S on the periodide which is formed 
by boiling narcoime m alcoholic solution with 
iodine and some HOI Tufts of yellow needles 
(from water or alcohol) — B'Mel, [160°] Bed 
msh brown needles (from alcohol or HOAo) — 
B'Mel, (Jorgensen) — ^B'MeBil 4 

Methylo -chloride B'MeCl yellow 
needles — (B'Me 01 ) 2 Pt 0 l 4 yellow crystalline pp , 
si sol water — B'HAuOl 4 

Bromo-taroonine OuHgBrNO, i e 

OABrO 0AN<^>0 [286°-238°] Formed 

byheatmg the hydrobromide of the compound 
0,^isBr,NO, (v Cotarmnet Beaction 4) with 
water at 180® (Wnght, Geriohten, A 210, 84) 
Orange red needles (contammg 2a^, becoming 
crimson and anhydrous at 100® ol sol cold 
water, insol. ether Water at 160® splits it up 
into cupronine and tarnme Cone HClAq at 
120® forms nartio acid, tamme, 00^, and CO 
Chromic acid mixture yields bromoform and 
apophyllenic acid Bromme-water added to a 
solution of its hydrochlonde yields cupnne, 
bromo apophyllemc acid, and dibromo apophyl- 



NARINGm 


497 


lin. Distillation over Boda*Ume yields pyridine. 
— B'HC12aq crystals, si sol cold water.— 
B'HBr 2aq — needles (from hot cone. 
HClAq) 

M ethyl 0 - chloride Oyi'E^Bi^OfMeOi slen* 
der needles, v e sol water, m sol alcohol — 
(B'Me01)2PtCl4 — B'MeAuOl* 

Methylo-brormde 0|,HJBrNOaMeBr 
Formed by the action of bromine water on an 
aqueous solution of tarconme methylo chlonde, 
the perbromide first formed bemg decomposed 
by HjS (Boser, A 245, 324) Long needles (con- 
taimng aq), changing on stondmg to flat pnsms 
— B'MeBr, [166°] Yellow rectangular plates 
(from alcohol or HOAo) 

Methylo-iodide 0^yELfixl^OtMel [204°] 
Formed from bromo tarconme and Mel (Gench- 
ten, A 210, 170) Yellow needles, sol water, 
msol ether Turns brown at 170° Boiling 
baryta water converts it into formic aldehyde 
and methyl bromo taroonic acid Moist Ag^O 
forms the hydroxide orystalhsmg m small red 
needles 

EthylO’Xodide 0,*HgBrNO,EtI [206°] 
Formed from ethyl iodide and bromo tarconme 
Yellow needles Yields (B'EtCl)jPtCl4 

lodo-tarconine C, , HgIN 0* Formed by heat- 
ing its methylo chlonde at 180° (Boser, A 245, 
dl9) Crystallises from water m yellowish red ’ 
needles (containing aq), becoming dark red on j 
drymg — B'HCl 2aq silky yellow needles, v sol 
water, si sol HClAq 

Meihylo-chlorxde 0„HgIN0,Me0l aq 
Formed from the methylo-iodide and AgCl 
Yellowish white needles (from alcohol), m sol 
water — (B'MeCl)2PtCl4 needles, si sol hot 
water — B'MeAuCl^ needles (from hot water) i 
Methylo todtds Oi,B[„INO, Mel Formed ' 
by the action of iodine on narcotine m alcoholic 
solution, the resulting periodides bemg decom- 
posed by HjS (Boser, A 246, 317) Yellow 
needles, changing on standmg to prisms , al- 
most msol cold water, si sol hot alcohol — 
B'MeIg [171°] Needles, si sol alcohol 
Methyl tarconic acid C„H„N04 [244°] 

1 ormed from the aqueous solution obtained ' 
by the action of AgjO and water on tarconme 
methylo chloride by boilmg alone or with 
baryta (Rostr, A 246, 322, 264, 366) Not a 
true homologue of tarcomo acid Thin yellow i 
needles (containing 2aq), v sol hot water, 
alcohol, mineral acids, and EOHAq, msoL 
ammonia — 0„H„N03HClaq white prisms or 
needles, turns yellow on drymg at 100°, — 
C,,H„N0,H2S04 3aq white prisms — 
(C„H,,N0g)2H2S04 6aq yellowish crystals 

Bromo - methyltaroonio aoid C„H,oBrNOt. 
[233°] Formed by boilmg bromo tarconme 
methylo hydroxide with baryta water (Gerichten, 
A 210, 79 , Boser, A 246, 326) The ppd Ba 
salt IS decomposed by H^SOg or HOAc Yellow 
prisms (containing 2aq), msol cold water and 
ether, si sol hot alcohol Darkens at 216° 
Heated with cone HClAq it yields MeCl, HBr, 
and tarcomo acid — OuA', — ^BaA , yellow pp — 
(HAOaClljPtOli needles, m sol dilute HOI 
Ethyl • bromo - taroonio acid 0,«H„BrNO« 
[226°] Formed by the action of baryta on bromo- 
tarconme ethylo iodide (or ethylo hydroxide) 
(Gerichten, A 212, 182) Yellow needles (oon- 
taming 2 aq), v si sol cold water, v toL aloo- 
VOL. Ill 


hol, msol ether Its aqueous solution is neutral, 
done HgSO, forms a yellow solution done 
HdLAq converts it, on heating, into Etdl, HBr, 
and taroonio acid — HATBCl yellow needles — 
(HA'Hdl),Ptdl4 — du'Ag, 

Taroozdo aoid C,oH,NOt Formed by heating 
bromo methyl tarcomo aoid with cone HClAq 
at 165° (Genchten, A 212, 184) Slender yellow 
needles, turmng brown m air Its alkahne solu 
tion IB brown, becoming greenish blue on stand- 
ing It reduces AgNO, m the cold — HA'HCl 
pnsms, m sol hot water, msol cold alcohol 
FeCl, colours its solution red 

Nartio aoid Cj^j^NjO^ Narhne Formed 
by heating bromo tarconme or tarnme with 
cone HClAq at 130° (Gerichten, A 212, 194 , 
212, 170) Yellow needles, decomposing at 200° 
without meltmg Turns brown m air NaOH 
does not ppt it from acid solutions Its solution 
m NaOHAq turns greenish blue when exposed to 
air Reduces AgNO, KMnO^ oxidises it to a 
pyridine carboxyho acid On distillation with 
soda lime it yields pyndme, — HtA"H,Cl,. [above 
275°] Yellow needles, m sol water — BL,A"HC1 
yellow needles, si sol water 

Tamine OnH^NO, [above 290°] Formed 
by heating bromo-tarcomne with water at 130° 
(Genchten) Orange needles (containmg l^aq) 
m sol hot water and dilute alcohol, msol 
ether — "B'HCl yellow needles, sol water, — 
B ,H PtCl, Decomposed by boiling water 

Cupronme 0,pH,,NjO, Formed, together 
with tarnme, by heatmg bromo tarcomne with 
water at 140° (Genchten, B 14, 316 , A 210, 
190°) Black powder, msol hot water, alcohol, 
and ether Forms a brown solution m aqueous 
NaOHorNajCO, Cone H^SO^ forms a magenta - 
red solution, changmg to violet on dilution 
Cone HClAq does the same — B'HCl coppery 
needles — B'HBr bluish green needles with 
oonpery lustre, si sol water, forming a blue 
solution 

Cupnne 0,iH,NO, Formed by the action 
of bromine on a solution of bromo tarconme 
hydrobromide (Genchten, A 210, 89) Minute 
blue needles with coppery lustre, sol water and 
alcohol, msol ether Weak base, the hydro- 
chloride orystalhsmg m concentric groups of 
needles, the platinochloride bemg a deep- 
blue fioooulent pp 

Apopbyllenio aoid is the mono methyl ether 
of PtRXDINB DICABBOTTLIC ACID 

Di bromo4ipophydin v vol i p 663 
Oxy-nareotine C^^NO, Crystals which 
remain undissolved m the process of purifying 
narceine (Beckett a Wnght, C J 29, 461) 
Small crystals (from alcohol), v si sol water 
and alcohol, ifisol ether, nearly msol benzene 
I and chloroform Ppd from solutions of its salts 
I by NaOH and Na^CO,, but redissolved m excess 
Oxidised by FeCl, to hemipioacid and cotamme — 
BTa[Ol2aq crystals —B^^tOl, 

NABINGIN 0„Ha,On Aurantun Mesper- 
tdme [171°] S 33 in the cold [o]o--84 5 
m aqueous solution , ~87 6 m alcoholic solution 
(W ) , [o]j » - 64 6 (H ) Occurs m the flowers 
and other parts of Citrus decumana The dry 
orange-blossoms contain about 2 p o It crystal- 
hses on coohng from the hquor left in the still 
after distilling over the oils with steam (Hoff- 
mann, Ar Ph [3] 14. 189, Will, B 18, 1311^ 

K£ 
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ao, 296) White crystals (eontaining 4aq), nearly 
insol cold water, sol alcohol, insol ether Has 
a 7ery bitter taste Split up by dilute H2SO4 
(8p c ) at 95 ° quantitativeW into nanngenin and 
iBoduloite It dissolves in alkalis with a yellowish- 
red colouration Feme salts produce a brownish- 
red colouration with dilute aqueous solutions 
By sodium-amalgam it is converted mto a 
colouring matter which dissolves m alcohol with 
a red colour and bluish fluorescence 
Karingenin 0,sH,2O3 probably 
[4 1] 0,H4(0H) CH CH 00 0 0-H3{0H), [1 8 6] 
[248°] Formed, together with isodulcite, by 
heatmg narmgin with dilute (2-8 p 0 ) H^SO, on 
the water bath Glistenmg colourless, tasteless, 
and odourless crystals V sol alcohol, ether, and 
benzene Dissolves in alkalme hydrates form- 
mg yellow solutions, and is reprecipitated by 
CO- Feme salts give a brown-red colouration By 
sodium-amalgam it is converted into a colouring 
matter which dissolves m alcohol with a red 
colour and bluish fluorescence By boiling with 
concentrated aqueous NaOH it is decomposed 
into phloroglucm and p coumanc acid (Will, B 
18, 1822, 20,297) 

Karingenio aoid is p Couhabio acid 
NABTIC ACID v Nabcotimb. 

HATALOlN V Aloin 

HEOBYMIITH The name given by Auer 
von Welsbach to that constituent of didymium 
which yields rose coloured salts (v Didymium, 
vol 11 p 883 , cf Metals, babe, this vol p 240) 
KE0S8IB1NE v Pboteids, Appmdtx 0. 
NE08S1HE V Pbotbidb, Appendix 0 
NEBlOBOBElE A bitter yeUow powder, 
extracted by alcohol from the bark and wood of 
Nertum odorumt an Indian plant prescribed for 
leprosy (Greemsh, Ph [8] 11, 873) It is sol 
water, msol chloroform Its solution is ppd 
by tanmn and by ammomacal lead acetate, and 
reduces Fehlmg’s solution 

Nenodorm A bitter resin, accompanying 
the preceding body, si sol water and alcohol, v 
sol CHCI3 

KEUBIDIKE A product of the 

putrefaction of flesh, appearing on the second 
day and disappeanng about the fourth day 
(Eneger, B. lb, 1187, 1406, Bookhsch, B 18, 
86 ; Gautier, Bl [2] 48, 12) It also occurs m 
fresh human brain (Bneger, J Th 1884, 92) 
Gelatinous mass with disgustmg smell, v e sol 
water, insol alcohol and ether Very poisonous 
(G ) Its solution IB ppd by HgOl^ and by lead 
acetate Yields di- and tri- methylamine on 
boiling with NaOHAq — B^'H^Ol, needles, v. 
sol water, insol alcohol and e&er — B^H^PtCl^ 
EEITEIHE 

OBLi(OH) OH2.KMe,OH Oholvne DumethyU 
oxy-ethyUamme methylo-hydroxide Trumetl^h 
oxethyl armttcftmm hydroxide Sincahne 
Occv/rrence —In cotton seeds (Bdhm, J pr, 
[2] 80, 87) , m putrefymg flesh (Gautier, Bl [2] 
48, 18), m germmating pumpkm sprouts (E 
Schulze, P 11, 865) , in the seeds of Tngonella 
Feenum greectm ^ahns, B 18, 2618) , m the 
seeds of vetch, Vtcta satwa (Schulze, B 22, 
1827) , mhops and beer (Gness a. Harrow, 0 J 
47, 298 , B. 18, 717) , in areoa nuts (Jahns, B 
28, 2972) , m the fly agano (Hamaok, J 1876, 
808) , m herrmg brine (Booklisoh, B 18, 1928) , 


in ergot of rye (Bneger, JET 11, 184) ; and in 
beet root juice (Lippmann, B 20, 8201) 

Formation — 1 By boilmg the bile of pigs 
or oxen with baryta (Strecker, 0 R 62, 1270 , 
A. 128, 868, Dybkowsky, J w. 100, 168, 
Hiifner, J pr [2] 19, 802) ~2 By boilmg ox- 
bram with baryto Haebreich, A 184,29 , Baeyer, 
A 140, 806) —8 By extracting yolk of egg with 
ether and alcohol, evaporatmg the extract, and 
boilmg the residue with bai^ta (Diaconofl, J 
1867, 776 , 1868, 780) In this preparation two 
similar bases occur, contammg 84 and 82 p 0 Pt 
m their platmochlondes (Hundeshagen, J pr, 
[2] 28, 247) —4 Together with glycero-phos- 
phonc acid, oleic, and palmitic acids by the 
action of alkalis on lecithin (Liebreich , Gobley, 
O R 70, 1297, Bokay, H 1, 167 , 12, 148) — 
5 Together with sinapic acid and barium sulpho 
cyanide, by heatmg smapme sulphooyanide with 
baryta water (Olaus a Eees^, Z [2] 4, 46) 

Syntheses — 1 By heatmg trimethylamme 
(6 g ) with glycohc chlorhydrm (10 g ) at 100° , 
the resulting chlonde HO CHg-GHj NMejCl being 
decomposed by moist kgft (Wurtz, G R 66, 
1016 , 68, 1434, A Suppl 6, 116) —2 By the 
union of ethylene oxide with trimethylamme 
(Wurtz, A Suppl 6, 201) 

Properties —Strongly alkaUne syrup, decom 
posed on boilmg m concentrated aqueous solu 
tion mto glycol and tnmethylamme Cone 
HIAq and P at 140°form8 NMe,I Weaker 
HIAq yields C^HJ NMejCl Yields muscarine 
and betame on oxidation Not pmsonous 
Salts — 08H4(0H)NMe,Cl Dimorphous 
usually as long needles, sometimes in thin tri 
metric plates — (02H4(0H)NMe,Cl)2PtCl4 Tn 

morphous orange prisms (from warm saturated 
solution), reddish brown trimetnc tablets from 
a cold saturated solution, or regular octahedra 
from a solution containing 16 pc of alcohol 
The first and third forms left in contact with 
their mother liqmd change into the second 
form (Hundeshagen, J pr [2] 28, 246) — 
(02H4(0H)NMe,Cl)AuCl, yellow needles, si sol 
cold water — 02H4(0H)NMe,I lormed from 
0*H4(0H)NMe2 and Mel (Knorr, B 22, 1116) 
Acetyl derivative of the chloride 
0^,(OAc} NMe,Cl -O^H^NOiClAuOl^ nodules 
NEUEO-KEBATIK v Pbotbidb, Appendix G 
NICKEL At w, 68 6 Mol w unknown, 
as element has not been gasified [0 1400°- 
1420°] (Schertel, N 22, 643) , [c 1450°] (Pictet. 
G R 88, 1317) S G 8 97 to 9 26 (Rammels 
berg, J 2, 282 , for other values v Glarke’s 
Table of Specific Gravities [new ed ], 12) S H 
14° to 97° 10916 (Regnault, A Gh [3] 63, 1) 
Vi-V* (1 + 8 X 00001279t) f-40° (Fizeau, G R 
68, 1126) EG at 0° (Hg at 0° = 1) 7 374 
(Matthiessen a Vogt, P M [4] 26, 242) S V S 
0 66 H.G [Ni*, 0>,8H*0]- 120,380 (Th 8,307) 
For spectrum of Ni (ultra violet) v Liveing a. 
Dewar, Pr 43, 480 

Occurrence — In some meteontes, from 8 to 
8 p 0 associated with 2 to 1 p c of Go In the 
sun’s atmosphere (Gornu, O R 86, 988) Ni 
has been found, to the extent of 76 p 0 , m a Pt 
ore from the Ural (Terreil, 0 B 82, 1116) 
Chiefly as copper^niokel KisAsm white mekel 
KiAs„ and Mg^i silicate, gamCente Hi anti- 
momde, arsenate, oxide, 8nl]|^de, carbonate, Ac^ 
also occur, chiefly in combination with com- 
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pounds of Co, Fe, Sb, and 6i Ki compounds ppts KiCO. by addition of KasCO, Co is tha 
are always present m Co ores, and Go is almost most difficult impurity to separate from Ni salts; 
invariably a constituent of Ki ores Ki com- the most effectual method is to dissolve in 
pounds have been known to the Chinese for cen HNOgAq, concentrate, neutralise by KOHAq, 
tunes, Ni forms a constituent of Chmese armour mix with EKOjAq, strongly acidify with acetic 
Copper nickel was known to the German miners acid, and allow to stand for a few days, when 
in the Middle Ages , having m vam attempted the Co is completely ppd as Co K mtnte, and 
to extract Cu from this mineral, they gave it the filtrate contains the Ni (c/. Zimmermann, A. 
the name of kupfer nickel, or false copper In 232, 824) 

1751 Cronstedt showed the mineral to contain a Ki is obtamed from NiCO« (or NiO H^O ppd 
special metal, to which he gave the name of from solutions by KOHAq) by washing thorougldy, 
nickel The metal was obtained in impure con- sprea'ding out to dry, heating till COj is all re- 
dition by Cronstedt, and examined by Bergmann, moved, and then reducing by H, at o 270 (Mul- 
Kichter, and others Fleitmann prepared larger ler, P 136, 61), or by heatmg with C , the latter 
quantities of Ni, and applied it to coat iron and method is conducted by making the NiO mto a 
Bteel Bottger, c 1840, introduced the practice paste with oil, placing this m a crucible hned 
of electro nickel plating , this application of Ni with charcoal, and heatmg in a powerful air- or 
has become an important trade since c 1869 blast furnace 

Formation —Copper nickel, or speiss (a by- NiCO, may be dissolved in HClAq, the solu- 
product in the production of smalt), is powdered ' tion evaporated to dryness, the residue of NiCl, 
and roasted (to remove As and oxidise Ni), again j thoroughly dehydrated, then sublimed inaporce- 
roasted with charcoal, dissolved m HNO,Aq, > lam tube in a stream of Cl, and finally reduced 
saturated with HjS, and the filtrate is ppd by ! by heating m H (Wmkier, Fr 6, 18) 

Na^COj, the Ni is separated from the Fe and Co j NiCp^ yields Ni when heated out of contact 

mthe pp by different processes (v Preparatum), | with air , this may be done by heatmg under a 
the \i IS ppd by alkali as NiOxHjO, the pp | layer of pounded glass which does not contam 
IS dehydrated by heat, and reduced by C or m any heavy metal 

H An ammoniacal solution of Ni NH^ sul- Ni is also obtained by electrolysing solutions 
phate IS sometimes decomposed by electrolysis > of its salts, using a weak current , the best solu 
Preparation — A salt of Ni, tolerably free tion to use seems to be an ammoniacal one of 
from Co, IS obtained by such a method as the Ni NH, sulphate (v Becquerel, G E 66, 18 , 

following from arsenical Ni sulphide, or spetss^ cf Zimmermann, A 232, 324) 
speiss IS a deposit formed in the pots m which Properties — A very lustrous metal , white, 

roasted Co arsenide, mixed with copper nickel, with a slight greyish yellow tinge Hard , easily 
is fused uuth K 2 CO, and quartz, m the prepara polished, ductile, malleable, and very tenacious, 
tion of smalt The roasted ore, or speiss, is By heatmg m a poicelam oven, crystals of Ni, 
fused with chalk and fluorspar , the slag being 1 apparently regular, have been obtained Slightly 
poured off, the metal is powdered and roasted ' magnetic, but less so than Fe or Co Ni obtamed 
for a long time m a reverberatory furnace till , bv reduction of NiO by charcoal usually contains 
fumes of AsjOj cease to come off , the product i a little C , such C-contammg Ni is softer and 
18 dissolved m HClAq, the solution is diluted, \ less malleable than the purer metal (Boussm- 
bleachmg powder is added to oxidise the Fe gault, Cliem Ind 1878 1301 As obtamed by 
salts, and milk of lime to ppt Fe^O, with As reducing NiO by H, or by neatmg KiCs 04 , Ni 
oxide , the filtrate is acidified and ppd by H^S, forma a greyish black, somewhat porous, pyro- 
the filtrate from this pp is heated with bleach- phono powder As obtamed by reducing NiCL 
mg powder to ppt Co oxide, and the Ni remain in H, the metal forms a compact sponge, and 
ing m solution is ppd as oxide by milk of lime also lustrous leaflets (Wmkier, Fr 6, 18 , Gard, 
(Louyet, J Ph (3] 16, 204 , for other methods J 1877 266) By electrolysis of Ni solutions 
V Wagner, Berg und Hilttenm Zcit 1870 134, by a very weak current, Ni is obtamed as co- 
Gilchrist, B 16,264, Donath, D P J 236,327, herent, lustrous, white plates (Becquerel, O 2J, 
Wfihler, P 6, 227 , Cloez, J 1857 619 , v also 65, 18) After fusion of large quantities of Ni, 
Dictionabt or Applied Chemistry) the metal becomes porous and crystalline, and 

Impure Ni may be purified by dissolving m loses its ductility , this is probably due to absorp- 
HClAq with addition of HNO„ evaporating to tion of gases, and may be prevented by adding 
dryness, dissolvmg m water, acidulating with ^ p 0 of Mg (Fleitmann, B 12, 464) 

HClAq, boilmg wi^ excess of NaHSO,(to reduce Ni shows passivity, i e under certam condi«- 
AsgOa to Asp,), saturating the warm liquid with tions it is unacted on by HNOjAq According 
H 23 (after SO, is all removed), filtermg after 12 to Samt-Edme (C B 106, 1079), commercial 
hours or so, evaporating the filtrate to dryness, sheet Ni is passive m ordinary HHO,Aq, and 
dissolvmg the residue m water, filtermg, treatmg passive Ni remains passive when heated to bright 
the filtrate with Cl and then ppg Fe and Co by redness in H, whereas Fe loses its passivity (c/, 
BaCOg, removing excess of Ba by dilute H,SO,Aq, Passivity of iron, under Iron, this vol p 62) 
filtenng, and ppg Ni as carbonate by NagCO, Ni is a metaUic element The oxide# are 
(Cloez, J 1857 619) After ppg As, Cu, Sb, Pb, basic, or react as peroxides , NiO forms a sene# 
and Bi by H,S, the filtrate may be much ooncen- of corresponding salts, Ni,Og probably fomui 
trated and Ni ppd, as oxalate, by addition of salts by reacting with acids, but these salt# are 
oxaho acid (DeviUe, A Ch [8] 46, 82) Winkler reduced very eawy to salts of KiO, Ni i# oloselj 
(JV 6, 18) TOils a solution of commercial NiCO, related in its chemical properties to Co , it is 
with NaCiO till all Co is ppd , this occurs only classed with Co and Fe, and also shows analo- 
when a large quantiW of Ni m also thrown down; gies with Ma , « hum 0101m or BxaKRNTe, this 
he filters, ppts. by HgS, boils the filtratOf ead vol« p. 65. No Ni salts are knows oorres|ond* 
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ing with the eobalto and oobalti-oyanides, 11 forms Ni(NOs)2, but Ni i« {MUMiiTe 

M40o0y«andMj|CoCy,, nor are niokel-ammonio- m oono HNOjAq— 12 Sulph/une and hydro- 
bases known analogous with the oobaltanimes, chloric aoida react very slowly with Ni {v Tissier, 
although some Ni compounds, e g the haloid G R 50, 106) — 13 Aqueous sulphwrous acid 
compounds, combine with NHg The ultra- is decomposed by Ni at c 200°, with production 
violet spectra of Ni and Co do not exhibit much of Ni,S4 (Geitner, A 139, 364) — 14 Ga/rbon 
analogy (v. Livemg a Dewar, Pr 43, 430] dioxide is reduced to GO by heating with Ni to 

The at w of Ni has been determmed (1) by redness (Bell, C N 23, 358) —15 Heated iii 
reduomg NiO in H (Erdmann a Marohand, A ca/rhon monoxide to 350°-450°, 0 is deposited 
82, 76 , Russell, C J [2] 1, 61) , (2) by analysmg and CO, produced (o euprat No 8 , also Nickel 
Ni ox&late (Schneider, P 101, 387 , 107, b06 , carhon-oakde^ p 601) — lb Forms alloys with 
130, 303) , by determining Cl in NiOl, (Dumas, several met^s (v Nickel, alloys of, infra) — 
A Ch [3] 55, 149) , (^ by ppg NiS04Aq by 17 Occludes about 165 times its volume of hy 
BaCl^q (Sommaruga, W A B 5^ [2] 67) , (4) drogen (Raoult, G B 69, 826) 
by the reaction of AuClsAq on Ni, and deter- Detection and Estimation — Ni compounds 
mining the Au ppd (Winkler, Fr 6, 22 , of give a bead with borax which is violet when hot 
Eruss a Schmidt, B 22, 11 , but v also Winkler, and reddish brown when cold m the oiudising 
B 22, 890) , (5) by decomposing by heat strych- dame, and in the reducing flame becomes opaque 
nme Ni cyamde and brucine Ni oyamde (Lee, and grey from reduced Ni Brown black NiS is 
G N 24, 237) , (6) by dissolving Ni m HClAq, ppd by alkah sulphides, insol dilute cold 
and measurmg H evolved 0u8sell, C J [2] 7, HClAq, somewhat sol yellow NH4 sulphide , 
294), (7) by determining SH of Ni, the result HjS produces no pp m acid solutions, moist 
obtamed shows that 58 6, and not a multiple of NiS ppd from cold solutions, oxidises rather 
this number, is the at w , this result has been easily in the air Very small traces of Ni may 
oonflrmed recently , (8) by determming V D of be detected, in the absence of most other metals, 
gaseous Ni(CO )4 (Mond, Danger, a Qumcke, C / by the rose-red colour produced by adding 
57, 749) K^CSsAq (Braun, J 1868 376) To detect small 

Alleged decomposition of mckel — Eruss a quantities of Ni in presence of Co, Papasogh 
Bohmidt (B 22, 11) found that by repeatedly places a piece of Zn m a solution of the double 
treatingNiS, prepared from the ordmary sulphate, cyanides of the two metals if Ni is present a 
with NH4 sulphide, until the latter was no longer red colour is produced {J 1879 1055) , Donath a 
coloured brown, a bnght yellow residue was ob Mayrhofer {Fr 20, 379) add excess of NaOHAq 
tamed , from this residue they prepared various then 1, boil, treat the pp with NH^Aq and 
salts, which they regarded as compounds of a NH4ClAq, and test the solution by NH4HS {v 
new metal, and finally they obtamed the sup- also Jonsson, Fr 21, 208) 
posed new metal by electrolysing an aqueous Ni may be estimated as NiO after ppn as 
solution of the chloride, and also by reducing NiO xBLfd by addition of EOHAq to a hot solu 
the diohlonde m H Eniss a Schmidt {B 22, tion For separation of Ni from Co v Cobalt, 
2026) prepared what they considered to be pure vol 11 p 218 Classen recommends the ppn 
Ni, and by fractionally ppg this as basic of Ni as oxalate, which on heatmg out of con 
Ni NH4 arsenite they obtained two different tact with air gives NiO {Fr 16, 471 , 18, 189, 
substances, one having an at w 56-58, and the 386) Ni may also be estimated by electrolysing 
other an at w 61-100 , hence they concluded a solution of Ni NH4 oxalate in presence of 
that their former results were confirmed, that is, excess of NH4 oxalate {v Classen, for description 
that Ki IS really a compound or a mixture of two of apparatus v Dittmar’s Exercises in Quanti 
elements Considerable doubt was thrown on tative Ghemical Analysis [Glasgow, 1887] , cf 
these results by the work of Winkler on the re- Merrick, C N 24, 100) 

action between pure AuClj and Ni {B 22, 890) , Technical Applications — Alloys of Ni with 
and Fleitmann’s experiments on large quan- Cu, and with Cu and Zn, are used for coinage 
titles of Ni also tend to show that Ni has not in some countries, and for other purposes 
been separated mto unlike parts {Ghem Zeitnng, These alloys are nearly white and hard Many 
18, 767) articles of iron and steel are now covered with a 

Reactions and Gombmations — 1 Pieces of deposit of Ni This covermg is only very slightly 
Ni do not oxidise m ordinary avr , heated vn aw acted on by ordinary air Nickel plating is 
Ni IS superficially oxidised to NiO , Ni obtained usually accomplished by electrolysing an am- 
bv redaction of NiO at low temperatures is pyro- moniacal solution of Ni NH4 sulphate, using Ni 
phono — 2 Ni burns to NiO when heated m as one of the electrodes, and the substance to be 

oxygen — 8 By heating m chlorine, bromine, or plated as the other {v D P J 201, 145 , 206, 

lodi^, NiOlj, NiBr^, or Nilj is produced —4 288 , 211, 74 , 212, 160 , 219, 469 , v also 
Heated with sulphiw, NiS is formed —5 Ni Adams, C R 70, 123, 137 , Becquerel, ibid 70, 
eombmes with phosphorus when the elements 124, 137, 181, v also Diotzonaby ox Appuam 
are heated together —6 Combmeswith arsemo Chemistby) 

m several proportions (v Nickel, arsemdes of. Nickel, alloys of An alloy of Ni with 
p 601) — 7 Absorbs, and probably also eombmes alumimum, approximately Al^Ni, is obtained by 
with, carbon {v Nickel, carbides of, p 601) — meltmg together 8 parts A1 with 3 parts dry 
8 eombmes with carbon monoxide {v Nickel NiCl, and 20 parts mixed ECl and NaCl, and 
carbon-oxide, p 601) — 9 By reduomg NiO in treatmg with dilute HClAq (Michel, A 116, 102) 
presence of SiO,, Ni is obtamed, oontammg Alloys of Ni with copper, and with copper and 

silicon {v Nickel, silicides of, p 603) — 10 svnc, are used for coinage and other purposes 

Steam is slowly decomposed by Ni at red heat, under the names of German silver, paakfong, <ko 
KiO bemg formed (BegnauU, A C7A. [8] 62, 862) Ramsay (C. J 66, 682) found that an amalgam 
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of Ki with mereury could be obtained in small 
quantities by eleocrolysing dilute solutions of 
Ni salts in contact with Hg 

Nickel, ammonio-eompounds of Some Ki 
eompounds, eg NiGl, and NiBr^, combine with 
NH, , V Nickel brorntdct Nickel chloride^ Ac 
Nickel, antimonates of, Ni(SbOt)3 6H,0 
and Ni(SbO,)3.12HaO , v Heffter, P 86, 446 
Nickel, antimonide of NiSb occurs native 
as hreithaupMe 

Niakel, arsenates of, v vol i p 809 
Ki3^s042~8H20 occurs native as nickel bloom 
aiekilt arsenides of A brittle compound, 
KisAs, IS formed by beating Ni with excess of 
As , also by very strongly heating Ni arsenates 
In a charcoal-lined crucible (For other arsenides 
V Descamps, C B 86, 1065 ) Various Ni ores 
are essentially compounds of Ni and As , Ni^As, 
=* speiss , NiAs = copper-nickel , NiASj - whUe^ 
nickel 

Nickel, arsenite of, v vol i p 806 
Nickel, borate of, u vol i p 530 
Nickel, bromide of, NiBr^ Tln«», the only 
compound of Ni with Br, is obtained by passing 
Br vapour over finely divided Ni heated to low 
redness NiBr^ forms a brownish-yellow solid , 
it sublimes in yellow, glittermg scales (Berthe- 
mot, A Gh [8] 44, 389 , Rammelsberg, P 56, 
243) Heated in air, or in steam, NiBr^ forms 
NiO , it 18 completely decomposed by HNO,Aq 
Soluble alcohol and ether, deliquescent, soluble 
water to a green liquid 

The hydrate NiBr, 3H3,0 is obtained, in green 
needles, by digesting Ni with BrAq , also by 
dissolving NiO or NiCOjin HBrAq, and evapora- 
ting (Rammelsberg, P 55, 243) This hydrate 
18 denydrated at c 200® HF [Ni, Br*, Aq] 
» 71,820 {Th 3, 307) 

A compound of nickel bromide with am- 
monia^ NiBrj 6NH„ is obtained as a violet 
powder, by passing NH, over powdered NiBrj , 
also, as a blue powder, by warming cone NiBr^Aq 
with excess of NH,Aq, and cooling NH, is given 
off when the compound is heated NiBr, 6NH, is 
soluble in a little water without decomposition , 
much water causes ppn of NiO.H,0 (il^mmels- 
berg, I e ) 

Nickel, carbides of Oommercial Ni always 
contains a little 0 For experiments on car- 
bonisation of Ni V Gard, Am 8 [3] 14, 274 , 
Boussmgault, C R 86, 509 , Pebal, A 233, 160 , 
Gautier a Hallopeau, C R 108, 1111 , Mond, 
Danger, a Quincke, C J 67, 749 

Nickel carbon-oxide Ni(CO)4 Mond, Danger, 
a Quincke (C J 67, 749) found that Ni decom- 
poses CO at 850°-460®, with separation of 0 and 
formation of GO,. When the product was 
allowed to cool in GO they noticed that the 
escaping gas caused a Bunsen flame to become 
very luminous, and when heated deposited Ni 
Following up this observation they found that 
when finely divided Ni, produced by reducing the 
oxide in H, is allowed to cool in a slow current 
of GO the gas is readily absorbed by the Ni when 
the temperature has fallen to o 100^ and that 
by replacing the CO by GO,, N, H, or air, a 
mixture of gases is obtained whi^ deposits Ni 
when heated above 160® By analysmg the mix- 
ture of gases thus obtained, and determining the 
Ni by Mseing the gases though a capillary tube 
at 180^ M , D , a. Q found that one volume of 


the Ni compound present in the gases gave four 
volumes of CO. The analyses led to the formula 
N1G4O4 By passing the mixed gases through a 
tube surrounded with salt and ice a colourless 
mobile liquid was obtained, which was proved, by 
estimations of Ni and G, to be N1C4O4 The VJ) 
determmed at 50® was found to be 86 9 , N1G4O4 
requires 80 4 The new compound is called 
nickel carbon-oxide by its discoverers , it boUs 
at 43® at 751 mm , solidifies at —25° to needle- 
shaped crystals, and has SGI 31B6 at 17®. The 
vapour is very poisonous The compound is soL 
alcohol, benzene, and chloroform , it is not acted 
on by dilute acids or alkalis, nor by cone HGlAq ; 
cone HN 0,Aq and aqua regia dissolve it readily. 
The vapour ppts Ag from AgCl m NH,Aq , it is 
decomposed byCl,givmgNiGl2andGOG]^, Bracts 
similarly , electric sparks prepuce Ni and GO 

Nickel, chloride of, NiGl, H F. 
CNi,Cl*] = 74,530 {Th 3,307) , [NiCD,Aq] = 19,170 
8G 2 56(Schiff, A 108,21) Prepared by gently 
heating powdered Ni m a stream of dry Gl, and 
sublimmg in the Cl (H Rose, P 20, 166) Also 
by dissolving NiO or NiCO, m HGlAq, or Ni in 
aqua regia^ and evaporating to dryness Golden 
yellow scales Sublimes readily without melt- 
ing Prepared in the wet way, NiGl, is deh- 
quescent and easily soluble m water , sublimed 
NiClj dissolves slowly in boiling water Heated 
in air Gl is evolved and NiO formed Heated m 
a stream of 0, is entirely changed to N12O4 
(Schulze, J pr [2] 21, 407) KOELA.q decom- 
poses subhmed NiCl, only after prolonged boil- 
ing PH, forms Ni^P,, and HGl, molten P 
forms NijP, and PCI, (H Roeo,P 27,117) For 
8 G of cone NiCl^Aq v Franz, J pr [2] 6, 274 

The hexa hydrate NiCl, 6H,0 (Laurent, 
A Ch [8] 60, 354) is obtained by cooling cone 
NiCl^Aq Soluble in 1^-2 parts water, sol m 
alcohol Sabatier {Bl [3] 1, 88) desenbes a 
dxhydrate NiGl,.2H20, obtained by placmg the 
hexahydrate over H,S04 in vacuo at 20° for three 
months Thomsen gives [Ni, Cl*, 6H*0] *94,860 
{Th 8,807) 

The oxychloride NiCl^SNiO ISHjO is obtained 
by adding a httle NH^q to NiGl^q (Raonlt, 
C R 69,826) 

Compounds with ammonia (1) NiCly6NB[, 
18 obtamed by passmg NH, over dry NiCl, (EL 
Rose, P. 20, 166) , also by addmg alcohol to 
NiCl, m NH,Aq (Erdmann, Om -K (6th edit ) 
8, 553 , P Rose, Qm K (6th edit ) 8, 661). 
Soluble without change in cold water , decom- 
posed slowly by much cold water, qmckly by hot 
water Slightly sol cone NH,Aq , msol alcohoL 
(2) NiCl, 2NH, , obtamed by heating NiClr6NBL 
to 120® Gives NiGl, when heated m va>cuOt and 
a little Ni when very strongly heated 

Compounds with ammonium chloride (1) 
N1O4.NH.CI 6H3O , green dehquescent crystals, 
obtamed oy evaporating a solution of the con- 
stituents ii> the ratio NiG],.NH4Gl (Hants, Am 
66, 288) J5rgensen {Qnu-K (6th edit ) 8, 661) 
obtained crystals contaming c 6 p 0. xiiOl, by 
evaporating NiQLAq with a large excess of NH4OI 
(2 ) NiG 1,.4N£[4C^7£[,0 , yellow, star-shaped, 
e^tals, obtamed by decomposing Ni-NH, sul- 
phate solution by an equivalent of BaGl,, flltenng 
and evaporating over H SO, (Adams a Meyncl^ 
/ 1871 308, c/ Tupputi, A. Ch [8] 78, 169) 

N1CI3 form double salts wi^ CsOl, CdOl^ and 
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Aa04 (» Goddefroy, B S, 9 , von Hauer, W A B 
80, iOitlnd W A. B 17, 848) 

Hiokel, ohromatei of, v» vol u p 166 
Kiekel, cyanide and double cyanides of, v, 
to! u.p 848 

Hiokel, ferrioyanide of, « vol ii p 339 
Hiokel, ferrooyanides of, v vol ii p 336 
Hiokel, fluoride of, NiF^ S G 2 856 at 14° 
(Clarke. Am S [3] 18, 291) The hydrate 
N1E2.8H2O 18 obtained by dissolving NiO HjO or 
NiOOs in HFAq, and evaporating (Berzehus, 
Clarke, Am S [8] 13, 291) Decomposed by much 
hot water to oxy/luonde Ni^OFj HgO (Berzelius) 
Combines with AIF3, fluorides of the alkali 
metals (Wagner, B 19, 896), and with S1F4 (v 
Nickel, ailicojliioride of, p 603), T1F4 (v Ti* 
TANiUH vluoride), and ZrF4 (v» Zibconium 
tlooriob) With MO2O2F2 forms the compound 
NiFa-MoO^Fj 6H2O (Delafontame, J 1867 236) 
Hiokel, hydroxides or hydrated oxides of, v 
Nickel, oxides and hydrated oxides of, infra 
Hiokel, iodide o^ Nil, [Ni, P,Aq]= 41,400 
(Th 8, 807) Prepared by heating Ni, reduced 
from NiO by H, with I, and subliming the Nil, 
from the residue of Ni and NiO (Erdmann, J 
7, 249) Also by heating Nil, 6HP, which is ob> 
tamed by dissolving NiO H^O m HIAq, or by 
treating finely divided Ni with excess of I and 
water Iron black, lustrous, metal like, scales 
Dehquescent , soluble m water, forming a brown 
hqiiid, which becomes green on dilution Partly 
decomposed when strongly heated m air By 
digestmg NiI,Aq withNiO HaO.or by evaporating 
NiI,Aq, Erdmann U c ) obtained the oxyiodide 
Nil2 9NiO I6H2O 

Compounds with ammonia (1) Nil, dNH, , 
a yeUow-white mass , by passing NH, over 
Nil, r^melsberg, P 48, 119) (2) Nil, 6NH3 , 

by adding excess of NHjAq to cone NiIjAq, 
warming, and cooling or adding alcohol (Erd* 
mann, 1 0 , Bammelsberg, I c ) 

Hickel, nitride of A compound of Ni with 
N IS said to be formed by heating NiO to 0 200° 
in NH, , it IS decomposed at a higher tempera- 
ture fWarren, C N 66, 165) 

Hickel, oxides and hydrated oxides of 
Niokd forms three oxides, NiO, N13O4, and 
NijO,, a fourth oxide, Ni^O, probably exists, 
there are indications of the existence of oxides 
intermediate between Ni,04 and N12O,, and also 
of an oxide oontainmg more 0 than Ni^O, 
Hydrates of NiO and NijOj, and perhaps of 
Ni, 04, have been isolated The oxides of Ni are 
basic, but the only Ni salts which have been 
prepared with certainty correspond with NiO 
NiO 18 oxidised by heating to 0 400°, but the 
product 18 reduced to NiO at 0 600° 

NioKBii iioNOxiDB NiO (Nickelous oxide 
Protoxide ofmckel) Occurs native as hunsenite 
Obtamed by heating Ni or NiCL m steam (Beg- 
nault, A Ch [ 8 ] 62, 862) , by heatmg the hy- 
drate or NiGO, m absence of air , by strongly 
heating Ni(NOg), (Bussell, 0 J [ 2 ] 1 , 68 ), 
K 1 SO 4 (Baubigny, 0 B 97, 961), or a mixture of 
N 1 SO 4 S^S 04 (pebray, 0 B 62, 986) , by 
reducing Ni,0, by H at 190°-280° (Moissan, A 
Ch [6] 21, 288 , cf Wnght a Luff, 0. / 88, 1 , 
also Mfiller, P 136, 69), or by NH, at 0 180° 
(Vorster, IHseertakon, GKlttingen, 1861), at a 
moderate temperature NiO is obtamed in green 
logolaroQtahedra by heatmg Ni borate with OaO 


in a porcelain oven, and treating the product 
with HOlAq (Ebelmen, 0 B 33, 626) 

NiO IB a ^een powder, becoming deep yellow 
when heated (Moissan, A Ch [6] 21, 288, 
Zimmermann, A 232, 824) S G 6 6 (Playfair 
a Joule, C S Mem 8, 81) , 6 66 (Bammelsberg, 
J 2, 282) , 6 8 crystallised (Ebelmen, C B 83, 
626) Heated to 350°-440°, NiO is oxidised to 
Ni^O,, which IS again deoxidised to NiO at c 
600° (Moissan, A Ch [6] 21, 199) NiO is 
readily reduced to Ni , reduction by GO begins at 
c 120°,byHato 220°, by 0 at c 460° (Wright 
a Luff, O J 33, 1) , reduction by NH, begins at 
0 200° (Vorster, Dissertation, GSttingen, 1861) 
NiO IS oxidised to Ni^O, by ozonised 0 (Schon 
bein, J pr 93, 36) NiO, if not strongly heated, 
dissolves m NHjAq , it decomposes NH4 salts 
with evolution of NH, NiO dissolves m acids 
forming salts NiX,, X = NO„C10„ ^804, iP04, 
&c 

Hydrate op nickel monoxidb 4NiO 5Hp = 
4Ni(OH)o HjO {Nickelous hydrate , nickelous 
hydroxide) This hydrate is obtained as a pale 
greenish pp , by adding alkali solution to solution 
of a Ni salt According to Teichmann (A 166, 
17) the hydrate can be obtamed free from acid 
only from Ni(NO,),Aq, T recommends to add 
NaOH Aq, free from carbonate, to cold Ni(N08)2 Aq, 
to wash the excess of pp with cold water till the 
alkaline reaction disappears, then to wash with 
water containing a httle NH,, and finally with 
boihng water, and to dry at 100° 4NiO bH^O is 
also obtained, as a green crystalline powder, by 
heating NiO or NiCO, in NH,Aq (Gm K (6th 
edit) 3, 636) 

Nickelous hydrate is a pale green powder , 
shghtly soluble in water (Fresenius) If not 
washed free from alkali it oxidises in presence of 
air and SO^Aq, but the product is reduced to 
NiO by excess of SO^Aq (Wioke, Z 1866 86) 
When strongly heated, HjO is evolved and NiO 
remains HPaAq forms a hydrate of NijO* 
(SchSnbem, J pr 93, 36) , but, according to 
Bayley, HjOAq is without action (P M [6] 7, 
126) Oxidised by Cl and hypochlorites to 
NijO, tH^O Soluble in NHaAq and solutions of 
NH4 salts 4NiO 6H2O reacts with acids as a 
strong base, forming salts NiX,, X = NO,, ^80,, 
4PO4, (fee Thomsen gives [NiO^H^,H^SO*Aq] 
« 26,110, and [NiO*H*,2HClAq] = 22,680 (Th 
3, 307) 

Nickel sesquioxide Ni^O, (Nickelic oxide 
Sometimes called nickel peroxide) A black 
powder , 8 G 4 84 at 16° (Herapath, P M 64, 
321) Obtained by decomposing by heat at the 
lowest possible temperature Ni(NO,), (Berze 
lius , Vorster, Dissertation, Gottingen, 1861), or 
Ni(C10,), (Waohter, J pr 30, 327) , also by 
meltmg NiOlj with EClO, (Schulze, J pr [2] 21, 
407) • also by treatmg Ni salts m solution with 
KClOAq or EBrOAq (SchrOder, 0 C 1890 
981) Heated m air to 0 600° Ni,0, is reduced 
to NiO (Moissan, A Ch [6] 21, 199) , reduction 
m H begins at 0 190° (M , i c ) Dissolves in 
H2S04Aq or HNO,Aq with evolution of 0, m 
HOlAq with evolution of 01 , in each case salts 
of NiO are produced. Soluble in KH,Aq with 
evolution of N (Mfiller, P 180, 69) 

Hydrates or nickel sesquioxzdb. 

(1) NigO, %Rflf browmsh crust, S G 2 744, ob^ 
tamed 1^ electrolysing an alkalme solutum Isf 
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Ni K tartrate (Wiohter, J pr 80, 827) 
(2) Ni,0, 8H,0 , 07 oxidising NiO or 4NiO 
suspended m water, by 01 or BrAq , also by add 
mg alkali and NaClO to solution of a Ni salt 
(Waohter, Ic) A black solid, which reacts with 
acids and NH,Aq as N^O, does, reduced to 
4NiO 6H2O by SO^Aq (Wicke, Z 1866 86), also 
by Na*SO,Aq (Schulze, J 1864 270) HF 
[Nl^0^8H’0] = 120,380 (Th 8,307) Carnelley 
a Walker (0 J 53, 91) think that no definite 
stable hydrate of exists 

NiokbiiO nickelic oxide Ni ,04 a grey, 
metal like, non magnetic solid, obtained by pass* 
mg 0 over N1CI2 at 360'’-440° (Baubigny, C B 
87, 1082) 

Nickelo nickelic hydrate a black powder, 
having the composition NigO, HjO 
( =»Ni205 6N1O HjO), IS said to be formed by 
heating NiCO, to 300'= (H Rose, P 84, 571) 

Nickel suboxide An oxide, N13O, is said to 
be produced by reducing NiO in H at 210‘=-214® 
(Muller, P 136, 69) , also by reducing NiO m CO 
at a low temperature (Bell, C N 23, 258, 267) 

Nickel pproxide By the reaction of hypo 
chlorites on Ni^, 3H O one or more oxides are 
produced contammg more O than Ni^O, Wicke 
gives the composition Ni^O, (Z 1865 303) , 
Bayley (C N 39, 81) gives the formula Ni^Oj 
Carnot (C R 108, 610) says that Ni salt solu- 
tions give NiPj when treated with hypochlorites 
or with Br and KOHAq 

Nickel, oxychloride of, v Nickel chloride^ 

p 601 

Nickel, ozyflaoride of, v Nickel fliionde, 

p 602 

Nickel, oxyiodide of, t Nickel iodide^ p 502 

Nickel, phosphides of Ni and P combine 
when heated together Various compounds have 
been described (1) NijPj, by heating Ni, bone 
ash, quartz sand, and C {Gm K (0th ed ) 3, 
642) (2) NijP , b> reducing 5NiO P^O, in H ' 

(Struve, J 1860 76) (-J) NijPj, by reducing 

SNiOPAin H (H Rose, P 24 332), also by 
heating NiCl^ or NiS in PH,, or by passing PH^ 
over heated Ni (Davy , Schrottei , W A B 2. 
304) j 

Nickel, salts of Compounds obtained by 
replacing H of acids by Ni The Ni salts which 
have been studied all coiiespond with the oxide 
NiO, and belong to the foim NiXj where X = CIO,, 
NOs, 480,, iCOa, iPO,, <fec The oxide Ni,0, 
probably forms salts, but they are very easily re 
duced to salts of NiO The Ni salts are obtained 
by dissolving Ni, NiO, or NiCO, m acids The , 
salts of Ni are generally yellowish when dehy- I 
drated, and green when oombmed with water I 
Some of the compounds of Ni combine with I 
NH, The haloid compounds, the sulphate and 
nitrate of Ni, and some of the other salts, are 
soluble in water , the oxides, sulphides, phos 
phate, carbonate, and a few other salts, are in* 
soluble in water Solutions of Ni salts m water 
are green , they redden litmus shghtly Most 
Ni salts are decomposed by heating m air, 
N1CI2, NiBr,, andNilgOanbe sublimed unchanged 
The chief Ni salts of oxyaoids are the antimon- 
ate, arsenates and -ite, borate, bromate, car- 
bonate, chlorate, chromate, wdate and periodate, 
molybdates, nitrates and -ite, phosphates and its 
and hypophosphite, selenate, sihoates, sulphates 


and -ite, thiosulphate (v Cabbonatbs, NiraAiEs, 

Ao) 

Nickel, selenide of, NiSe A silver white, 
brittle, crystallme, solid , S G 8 46 , obtamed 
by action of Se vapour on finely powdered Ni 
Melts at red heat, with loss of Se Insoluble m 
HClAq , slowly dissolved by HNO,Aq, quickly 
by (^ua regia (Little, A 112, 211) 

Nickel, silioides of Commercial Ni generally 
contains more or less Si For experiments on 
the quantity of Si taken up by Ni v Gard, Am S 
[3] 14, 274 

Nickel, siliooflnoride of, NiSiF^ 6Hp 
Hexagonal rhombohedral, green crystals , S G* 
2 109 , by dissolvmg NiCO, in HjSiF^Aq De 
composed at red heat, giving NiF, and S1F4 
(Berzelius , Marignao, Ann M [5j 15, 262) 
Nickel, sulphides of Four sulphides of Ni 
are known Nl^S, NiS, Ni,S4, and NiS, NiS is 
somewhat soluble in NH4 sulphide , it also forms 
a compound with K^S The only sulphide pro 
duced by the direct union of Ni and S is NiS 
Nickel monobdlphide NiS Occurs native 
as capillary pyrites or millemte Formed by 
heating Ni with S , by heating NiO with S, or 
in a stream of BUS (Tupputi, A Ch [3] 78, 133, 
79, 163) , also by heatmg N1CI2 with K,SAq m a 
sealed tube to c 160° (S6narmont, A Ch [3] 30, 
142) As prepared by these methods, NiS is a 
I yellow, brittle, sohd , decomposed very slowly 
by steam at r^ heat (Regnault, A Ch [3] 62, 
280) , not decomposed by H , slowly acted on 
by Cl when hot {v P 42, 540) , oxidised by 
heating m air , acted on by PH„ when hot, with 
formation of Ni,P, (SchrStter, W A B 2, 304) , 
insol HClAq, sol HNOsAq and aqua regia 
NiS, in combination with water, is ppd from 
neutral Ni solutions by H^S, or by NH4HSAq , 
also by heating Ni salts with Na2S20,Aq prefer 
ably in sealed tubes at 0 120° (Gibbs, Am S [2] 
37,346) Thomsen gives [Ni,S,nH*0]a»19,400 
{Th 3, 307) The pp thus obtained is brown 
black , if ppd from boihng solutions it may be 
washed and dried without change, but if ppd &om 
cold solutions it oxidises m the air (Clermont a 
Guiot, C R 84, 714 , 86, 73) Decomposed by 
boiling with water (Geitner, A 139, 364) Some 
what soluble in NH,Aq and alkali sulphide solu 
tions , the brown solutioiis thus obtamed deposit 
NiS by standing in air or on addition of a weak 
acid According to Baubigny {C R 94, 1417) 
the pp produced by HjS in neutral solutions of 
Ni salts 18 a hydrosulphide which is decomposed 
to NiS and H2S by filtration A very dilute 
aqueous solution of a colloidal form of NiS was 
obtamed by Wmssinger {Bl [2] 49, 462) by ppg 
from a very dilute solution and dialysmg 

Compound with potassium sulph%de,SNiS KjS 
A yellow, lustrous, crystaUme solid, obtamed 
by fusing N1SO4 with ^CO,. 

Nickel disulphide NiS, A dark iron grey 
powder , obtamed by strongly heating NiCO, 
with K,C02 and S, and treatmg with water (Fel- 
lenberg, P 60, 76) 

Nickelo nickelic sulphide N^S, An amor- 
phous greyish-blaok solid of this composition la 
obtained by heatmg NiCl,Aq with polysulphides 
of £to 160° (S4narmont, A Oh [8] 80,142), by 
Wtmg Ni with SO,Aq or Na2SO.Aq to 200®, 
Ni,S4is obtamed m rhombohedral crystals (Geit- 
nor, A 189,364) 
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Nioesl BTTBBtriiPBiBB NijS A jdloWf metal- 
iike B(^d , obtained by heating N1SO4 to i^edness, 
also by heating N1SO4 PP^ S in H 

(H Emo, P 110, 81) Ni,S was obtained in small 
oxystalB by heatmg Ei in OS2 vapour to bnght 
redness (Gautier a Hallopeau, C B 108, 1111) 
Prolonged heatmg m OS, produces NiS 
Kiekel, snlphoeyanide of, v vol 11 p 860 
M M P M 

VIOOTIOIC ACID V Ptbidimb oabboxtijo 
ican 


NIGOTINBO,oH,4N2ts 


gn CHCCHEtQH 
OH N 0 NH CH 


(Pinner, B 


24. 61) 


or 

Pt- 


pyndyl hexahydncit (Liebrecht, B 19, 2687) 
Mol w 162 (247° cor ) at 745 mm S G ^ 

IHllSS , y 1 0110 (Landolt, A 189, 818) V D 
6 61 (oido 6 68 (Barral, J 1847, 614) S H 420 
(Colson, Bl [8] 8, 8) Seat of solution and of 
neutrahsatum (Colson, A Ch [6] 19, 407) 
[a]^- -161 6° (L) 

Occurrence —In leaves of tobacco {Nicotuina 
Tabacuin) (Yauquehn , Posselt a Beimann, B 
J 10, 198), and m the leaves of Macrophylla 
rushca and M glutxnosa Occurs also m Pituri 
(Gerard, J 1878, 916 , Petit,/ 1879, 791) Ac 
cording to Zeise and to Vohl and Eulenberg(Ar 
Ph [2] 147, 130) it IS not present m tobacco 
smoke, but Heubel obtained evidence of its pre- 
sence therem (D P J 207, 343) 

Preparation — Tobacco leaves (10 pts ) are 
soaked m water for 24 hours, and the mixture 
heated to 100° by steam The aqueous extract 
18 mixed with lune (1 pt ) and distilled The 
mstiUate is neutralised by oxahc acid and eva- 
porated to a thm syrup Addition of cone 
EOHAq now separates the base, which is rec 
tified in a current of H (Laibhn, A 196, 180) 

Properties — Colourless hquid, not frozen at 
-10° Smells like tobacco, unless it is quite 
pure It IS very hygroscopic Mixes with water, 
developing heat LsBvorotatory The optical 
activity of its aqueous solution vanes greatly 
with concentration ma4po solution [cQd = —77° 
at 20°, m a 88 pc solution [o]d= —79° (Pri- 
bram,^ 20, 1840) Solutions of salts of nicotme 
are dextrorotatory Nicotme has a burning taste 
and IS very poisonous, Nicotme turns brown on 
exposure to air and light Its solutions are 
strongly alkahne It is very soluble in water, 
alcohol, ether, terpenes, and fatty oils At 
100° it dissolves 10 po of sulphur Ether 
extracts it from the aqueous solution EOH 
separates it from aqueous solution 

SstMnation By distilling with potash, 
extracting the distillation with ether, evapora 
tmg the ether, converting the residue into sul- 
phate and repeating the process — 2 Tobacco is 
mixed with aqueous NaOH and some alcohol 
and extracted with ether The extract is eva 


porated and the nicotine distilled over with 
steam and estimated by titration with standard 
acid, or by the polanmeter (Eisslmg, Fr 21, 76 . 
22, 199 , Ohem Zeit 18, 1080 , Popovici, S 18, 
446; Biel, Ar Ph [8] 26, 822) 

Beactione * — 1 Oxidised by mtne acid, 
chromic acid mixture, or EMn04 pyndme 
carboxyhc (mcotmic) acid (Huber, A 141, 271; 
Iiaiblm,B 10, 2186) -2 Alkahne E^FeCy. oxi- 


dises it to isodipyndyl (C a E ) — 8 Nicotine 
(5 pts ) heated with sulphur (1 pt ) at 140° gives 
HjS and * thiotetrapyridme ’ O20H18N4S, which 
separates from boding alcohol m sulphur-yellow 
crystals [156°], and forms the salts B"H20l2» 
B^'H^PtCig, and B"HHg01, On distillation with 
finely divided copper, thiotetrapyndine is con 
verted into isodipyridyl (Cahours a Etard, C B 
88, 999 , 90, 276) — 4 Vapour of nicotine passed 
through a red hot tube is partly decomposed, 
yielding paraffins, olefines, pyridine, methyl- 
pyndme, and collidine (0 a E ) — 6 Nicotine 
(6 pts ) heated with selenium (1 pt ) at 240° 
forms isodipyndyl and collidine dihydiide 
OgHjjN (203°) (Cahours a Etard, G B 92, 
1079) — 6 Bromine added to a ddute aqueous 
solution of nicotme forms a yellow fiooculent 
pp If this be dissolved by heatmg to 70° red 
crystals of the tetrabromide OioH,4N^r4 separate 
on cooling With cone HBrAq they form the 
salt C,4H,4N2Br4HBr (Cahours a Etard, G B 
90, 1315) —7 By distiUmg the double chlonde 
of zme and mcotme with lime there is formed 
pyrrole, methylamme, NH,, and a hquid base 
OjjHjiN (260°-270°) with disgustmg odour A 
solution of the hydrochloride of this base is 
coloured dark red on boiling with PtGl4 (Laiblin, 
A 196, 172) —8 Sodium reduces nicotine m 
alcoholic solution to dipipendyl — 9 HI and P 
at 260° gives nicotine dihydride, — 10 H^O, in 
presence of platmum black forms orange granu 
lar crystals of oxy-mootme 0,oH,4N,0, which is 
oxidised by KMnO. to nicotinic acid, and forms 
a picrate [164°~168°] (Pinner a Wolffenstein, 
B 24, 66) — 11 HgO at 240° yields oxytrmicotme 
0 mHj 4N,204 (?) which separates m brown flakes 
on addition of EOH to its acid solution Its 
platmochlonde 04oHj4N,3044H2ptCl4 12aq is 
browmsh yellow (Etard, C B 97, 1218) 

Salts — B'^HjCl, long fibrous dehquescent 
crystals ^arral, A 44, 281) [o]© « + 102° ~ 

B"H2PtCl4 yellow crystallme pp or ruby red 
prisms, very soluble m excess of nicotine, insol 
alcohol and ether Not decomposed by boiling 
water (0 De Conmek, Bl [2] 46, 131) — 
B"H4PtCl4 orange pnsms (from HClAq) Ob 
tam^ by adding nicotine to a solution of pla 
tmous chlonde m HClAq (Raewsky, J 1847, 
616) The mother hquor from which this salt 
has separated deposits red crystals of B'^HoPtClt 
— B"2H2S04 crystals, v sol water and afcohol 
— ^B^HgCl, white pp , formed by adding mer- 
cuno chloride to a solution of nicotine Insol 
water and ether, almost msol alcohol (Ortigosa, 
A 41, 118) — B"3HgCl2 Long crystals, de 
posited on standing by a dilute solution of nico 
tine hydrochlonde to which HgOl, has been 
added until a permanent pp begins to form 
(Boedeker, A 78, 372) — B"HC14Hg01, crystal 
line pp obtained by adding a cold neutral solu 
tion of nicotine hydrochloride to a large excess 
of mercunc chloride — ^B''HjZnCl4 4aq crystals 
(from 80 p c alcohol) (Vohl, J pr [2] 2, 331) — 
B"H2Cl2Sn2Cl4aq [162°] Crystals, got by 
adding tm to the hydrochlonde (Colson, Bl [3] 
8 , 11) -B"H20dCl42aq (V ) — F'H,!, needles 
(Wertheim, J 1863, 441) — B"HgL colourless 
crystals (from hot water) — B"H2Hgl4 yellow 
pnsms, sol cold water and alcohol — B'^Znl,. — 
B^'HI, — B"HC1,HI, — B'AgNO, Prisms — 
Tartrate B''(C4H,Oc)22aq . white orystaUine 
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iufts, V sol water (Dreser, At Ph [3] 27,266) — 
Nitroprasside sol water (Davy, [3] 11, 
766) — Ohloro-iodide, dark-yellow pp (Ditt- 
mar, B 18,1612) — Piorate B"20aH2(N0j)\0H 
[218®] Yellow needles (P a W) 

Methylo to did e (Stahlsohmidt, 

A 90, 222) With moist Ag^O it yields a caustic 
base ItyieldsthesaltsB"M62PtCl«,B''2MeAiiCl4, 
and B^'MojOljdHgCL When the methyio-iodide 
IS treated with alcoholic KOH at 46° it gives a 
ruby red colouration , on addition of acids the 
colour remains red, and, on pouring into a large 
quantity of water, shows a green fluorescence 
(0 De Ooninck, 0 R 104, 1374) 

Ethylo-iodide B"Et2l2 prisms, v sol 
water, si sol alcohol and ether (Von Planta a 
Kekuld, A 87, 2) Yields vith Ag^O a caustic 
base It forms the crystalline salts B"Et2PtCl, 
and B" 2Et AUCI4, and amorphou s B^EtjCljSSlgClj 
An alcoholic solution of the ethylo iodide is 
coloured garnet red, and Anally crimson, by 
heating with addition of potash for 10 hours on 
a water bath After acidifying and pouring into 
water the colour is still red (De Ooninck, 0 R 
104, 513) 

Isoamylo iodide B"2CjH„I Yields 
B '(C,H„)2Pt01« (Stahlschmidt) 

Nicotine dihydnde C,oH,gN2 Sydronicotine 
(264°) S G 993 [o]d = - 16° 40^ in a 13 7 
p c solution Formed by heating nicotine with 
fuming HIAq and red phosphorus at 266° for 10 
hours (Etard, G R 97, 1218) Liquid, with 
faint odour, miscible with water, alcohol, and 
ether Laevorotatory Its hydrochloride is not 
ppd by HgClj — B'^H^PtClaaq pale-yellow crys- 
tals, V si sol water 

Isonicotine v Dipvridtl tetrahydride 
NICOTINIC ACID v Pyridine carboxymo 

ACID 

Homo nicotinio acid v Di methyl pyridine 

CARBOXYLIC ACID ' 

NIGEANILINE v Aniline BLACK 
NIGROSINE A name used by Wolff (Chem 
Ind 2, 290, 319) to denote a blue blacK sub- 
stance C3gH27N„ found among the products of 
the action of arsenic acid on aniline hydro- 
chloride at 230° Its hydrochloride N3HCI 
exhibits in solution blood red fluorescence, and 
IS decolourised by reducmg agents The name 
* nigrosme * has also been applied to induhnes, 
more especially when obtained by the action of 
nitro benzene on a mixture of pure anihne and 
aniline hydrochloride 
NIOBATES V p 606 

NIOBIUM Nb [Columhnm) At w 94 
Mol w unknown S G 7 06 at 15 5° (Roscoe, 
0 N 87, 26) 

Occurrence —Niobates occur in a few rare 
minerals, e p in columbitet tantalite, saniarskite, 
yttro-ilmeniUi euxenitCt and some varieties of 
pitch blende Niobates are generally accom- 
panied by tantalates, tungstates, titanates, zir- 
conates, and compounds of Th, Ce, and Yt 
History — In 1801, Hatchett found a new 
oxide in a mineral called columbite from Massa- 
chusetts , to the metal of the new oxide he gave 
the name columbium {CrelVs Ann 1, 197, 267, 
362) In the following year, Ekeberg {Scher J, 
9, 697) examined two minerals — one from Fin- 
land, the other from Sweden — and aimounoed 
the discovery of a new oxide , as the oxide wm 


soluble only m caustio alkalis and was ppd by 
acids, Ekeberg gave to the metal of this oxide 
the name tantrum In 1809, Wollaston (N. 
1, 620) pronounced the oxides discovered by Hat- 
chett and Ekeberg, respectively, to bo identical. 
Berzehus confirmed the decision of Wollaston 
(P 4, 6) , he proposed to apply the name tanta- 
lum to the oharaotenstio metal of columbite and 
the minerals examined by Ekeberg Oxide of 
tantalum was recognised as present in several 
rare minerals {v Hermann, J pr 38, 91 , H 
Bose, P 63, 321) In 1844, H Bose began a 
series of researches on the minerals containing 
tantalum compounds (P vols 63, 69, 73, 74, 90, 
99, 100, 101, 102) Bose concluded that oxides 
of three distinct metals exist in these minerals 
oxide of tantalum in tantalite from Finland 
and Sweden, and oxides of two now metals, 
which he called niobium and pelopium, in ton- 
talite from Massachusetts (formerly called 
columbite) and in a tantalite from Bavaria In 
1863, Bose came to the conclusion that the com- 
pounds described by him as oxides of niobium 
and pelopium were really two different oxides of 
the same metal which was different from tan- 
talum, this metal Bose called niobium (from 
Niobe, the daughter of Tantalus) (Bose, P 63, 
317) As different specimens of niobium oxide 
showed considerable differences of S G , Mangnae 
re examined the ground, and showed that some 
of Bose’s oxides of niobium contained tantalum 
(C R 60, 234, 1356) Mangnae also showed 
that the most probable formulas for the oxide 
and chloride of Nb are NbjOj and NbOlj, re- 
spectively Blomstrand (tT" ^ 97, 67) confirmed 
Marignac’s results Determinations of S G of 
gaseous Nb ohlonde and oxychlonde by Deville 
a Troost (C R 66, 891) have shown the for- 
mulas NbClj and NbOClj to be molecular H 
Bose supposed he had obtained Nb by reducing 
a compound of Nb, K,andF by Na, Delafontaina 
showed that Bose’s supposed Nb was really NbO, 
and that the compound from which it was ob- 
tained contained 0 (Ar 8c 27,167) Blomstrand 
obtamed Nb, contaming some H, m 1864 by re- 
ducmg the ohlonde in H , in 1878 Boscoe pre- 
pared approximately pure Nb by the same method 
(C N 37, 26) 

The existence of three other metals in nio- 
bium contauung minerals has been asserted by 
von KobeU (J pr 79, 291, 83, 193, 449), and 
Hermann {J pr 88, 91, 119 , J pr [2] 3, 878; 
4, 178 , 16, 106) , but the researches of Blom- 
strand and Mangnae {Ic) make the existence of 
these metals — diomium^ ilmenvum^ and neptu^ 
mum — very doubtful 

Preparation— finely powdered column 
bite IS fused with 3 times its weight of EHSO^, 
in an iron or Pt crucible, until completely dis- 
solved, after coohng, the residue is powdered 
and treated with boiling water, whereby sulphates 
of K, Fe, and Mn are removed, the insoluble 
portion IS washed, and digested with yellow 
NH4 sulp^de, sulphides of Sn and W thus go 
into solution and FeS remains mixed with Nb^O. 
andTa,Os, the residue is washed and digested 
with HClAq, to remove FeS , the insoluble in 
acid IS thoroughly washed with boding water 
until white. To separate Nb from this mixture 
of Nb,0. and Ta,0«, the whole is dissolved in 
HFAq, the solution is heated to boiling, and 
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art EHF, la added for each part of mixed 
jOg and Ta^Og used , the hquid is evaporated 
until 1 g of the mixed oxides is present in about 
7 0 c , and allowed to cool , crystals of KgTaF, 
separate, these are washed with cold water till 
the washings give no red, but a pure yellow, pp 
with tmcture of galls , the filtrate is concentrate 
with addition of EHF„ and the second crop of 
EfTaF, crystals is removed and washed Aiter 
one or two repetitions of this process, fine tablets 
of KbOF, 2KF separate on evaporating the filtrate 
from the KjTaF, crystals , the tablets are ^ol 
lected, pressed, and heated m a Pt dish with 
HjSOg until HF is completely removed, the 
residue is boiled with a large quantity of water 
for some time, when a white pp of NbgOg icHjO 
separates out (Berzelius, v also Marignac, 
Ar Sc 23, 167, 249, 25, 6) The pp of 
NbjOg ojHgO IS washed, dried, and heated to red- 
ness, it IS then mixed with a large excess of 
charcoal, the mixture is heated, then placed in a 
large hard glass tube (a small quantity being 
used, as NbClg is very voluminous), heated m 
dry COg until perfectly dry, and allowed to cool 
m dry 00$ , the GOg is then completely expelled 
by dry Gl, and the tube is then heated to redness 
while dry 01 passes through it, NbClg collects in 
the tube, and is distilled in a stream of dry Gl 
The NbGlg is then vapourised m a current of per- 
fectly dry H, with precautions to prevent the 
entrance of air and moisture, and the mixed 
vapour IS passed through a red hot tube of hard 
glass The grey, lustrous crust of Nb which 
forms m the tube is finally strongly heated m a 
stream of perfectly dry H (Roscoe, 0 N 37, 25) 
Rb thus prepared contains about 27 p o H 

Properhh and Reachons — A steel grey 
lustrous metal S G 7 06 at 15 5® (Roscoe, Ic ) 
Insol HGlAq, HN0,Aq, or aqxia regia , sol cone 
H^SO, Heated in air, burns to Nb-Og Heated 
m Gl forms NbGlg 

The at w of Nb has been determined (1) by 
determinations of VD of NbGlg and NoOGl, 
(Deville a Troost, C B 66, 891 , 60, 1221) , and 
by analyses of NbGlg (H Rose, P 104, 432 , Blom- 
strand, Acta TJniv ikmd 1864 , Marignac, B'lM 
Un^'v Genive, 1865 and 1866) , (2) by analyses 
of NbOFg 2KF aq (Marignac, I c ) 

Nb is metalhc m its physical properties 
NbO and NbjOg dissolve m cone HjSO^, but no 
definite sulphates or other salts of the oxides 
have been isolated NbgO, xlB^O forms several 
niobates, in which Nb forms part of the negative 
radicle Nb forms the third member of the 
even-senes family of Group V , it is closely re- 
lated to Ta, and less closdy to N, P, V, As, Sb, 
Di, Er, and Bi {v Nitboobn oboup of xlb&ibnts, 
this vol p 671) 

Detection and J7s^mafioi».--Niobates dissolve 
in hot HGlAq, on adding water and boilmg, 
NbPg^HgO ppts Solutions in HGlAq are 
coloured blue, then dark brown, by Zn. 
EgFeOygAq gives a red pp , and EgFeGy^Aq a 
bnght-yellow pp, with aqueous solutions of 
alkali mobates , gall tincture gives an orange- 
red pp Nb 18 estimated as Nb^g , the process 
18 sufficiently desenbed under Prepevratym (cf, 
Bammelsberg, P 186, 177, 862 , 144, 66, 191) 

Niobium, aeids of, and their salts Niobio 
axide, Nb,Og, reacts with alkali oXides to form 
■alts, these mobates may be regarded as derived 


from various hydrates of NbgOg Hydrated 
niobic oxide, NboOg icEEgO, is obtained by fusing 
NbgOg with IffiSOg, washing with water, dissolv 
ing m HGlAq, and ppg by NHgAq, the pp 
thus obtamed by Santesson {Bl [2] 24, 52) con- 
tained c 8 4 p c water, whicn corresponds with 
the composition 3Nb20g4H20 ( = Nbg0,i(0H)8) 
The hy^ate NbPg 7H2O is obtained, according 
to Santesson (1 c ), by reacting on NaNbO, with 
HgSOgAq and drying at 100° {v Hydrates of 
niobic oxide^ p 609) Niobates have not been 
obtamed by neutralising hydrates of Nb^Og, but 
either by fusmg NbPg with basic oxides or 
carbonates, ox by double decomposition from 
solutions of alkali niobates 

Niobates The mobates belong to the form 
aNbPgi/MO, where M=>E<„ Ga, Mg, Mn, &c 
Niobates are known corresponding with the 
meta- and pyrophosphates, and, besides these, 
salts have been isolated in which the ratio of 
the basic to acidic oxide vanes from 1 2 to 4 1 
The mobates are prepared by fusing Nb^Og with 
basic oxides, carbonates, and a few other salts , 
some niobates are obtained by ppg solutions of 
alkali mobates by solutions of metallic salts 
The alkali niobates are soluble in water, the 
others are insoluble Solutions of the alkali 
niobates are decomposed by HjSOgAq with ppn 
of Nb^Og a^HjO , GO2 ppts acid salts Solutions 
of niobates m HGlAq are reduced by Zn to 
NbgOj (blue), and then to NbjO, (brown black) 
(v Niobium oxides t p 508) Fluonwbates and 
fiuoxyniobates are also known (v next page) 
Potassium niobates (1) Metanwbate, 
ENbO, Small rectangular tablets , sol water , 
obtained by dissolving NbjOg in molten CaF , 
fusing the product with E2GO,, in ratio 
KjCOj NbjOg, and repeatedly treating the mass 
(after cooling) with boihng dilute H2S04Aq (Joly, 
Fremy'a Encyclop Clnmique) (2) Pyroniobate, 
K^Nb^O, IIH^O Insol water , obtamed by 
melting NbjOj with a large excess of K^GOj, 
and washing with water (Santesson, Bl 
[2] 24, 52) (3) 3Nb20g4K2016H20, and (4) 

7Nb205 8K2O 32H2O The former salt is obtained 
by fusing NbjOg with 2 to 3 times its weight of 
]^GOg, dissolving in water, and evaporating m 
vacuo , large monoclmic crystals, efflorescent in 
air, loses I2H2O at 100°, and is dehydrated a^ 
red heat The second salt is obtained in quad 
ratio ootahedra by slowly evaporating a solution 
of the first salt (Mangnao, A Ch [4] 8, 5 , 1 i, 
5) (6) 2Nb205 SK^O ISBEjO* rhombic pyramids, 

by adding EO!^q to solution of salt (3) or (4), 
and evaporating slowly (Marignac, lc)» (6) 
2Nb20s2K20 llHgO, the crystalline residue ob 
tamed by fusing NbPg and K2GOa, in the ratio 
NbPg K2GO3, and treating with water, has this 
composition (Santesson, Bl [2] 24, 62) (7) 

dNb^Og 3E2O , obtained by strongly heating 
NbjO* with twice its weight of KHSO4 for some 
hours, and washing with water (Joly, Fremy's 
Encyclop Chimique) ^) dNb^Oj ^0 SHgO , 
prepared by boiling KNbOF, 2KFAq with KHGO„ 
washing the powder which separates, and drying 
at 100° (Mangnao, Ic) 

Sodium mobates (1) Metaniohatey 
2NaNbO, 5H,0 ^ Rhombic prisms , obtamed by 
fusing NbgOg with 3 pts NagOO,, allowmg to 
stand in contact with cold water (which dissolves 
Na,COa) , dissolving m hot water, and orystaUising 
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[loXy^ Fremy!*BEncyclop Chirmque) Santesson 
\BI [2] 24, 52) obtained this salt by boiling 
KbsOjicH^O with NaOHAq, the salt remained 
insoluble in NaOHAq, slightly soluble m cold 
water (2) dNb^Oj Na^O HP , a salt, probably 
with this composition, was obtained by Santesson 
(2 c) as a gelatinous pp by passing OOj into 
solution of NaNbO, (3) SNbPi 2Nap OHjO. 
An msoluble amorphous salt, obtained by 
fusing NbaO* with NaOH and treating with 
water (Santesson, Ic) \ 

Niobates of Ca, Mg, and Mn — viz CasNbaO,, I 
Ca(NbO,)2 , Mg,Nb,0, 2MgO, Mg.Nbp, MgO, | 
MgaNbaO, , Mn(NbO,)2 — have been obtained by 
Joly (2 c) by fusing CaCla, MgCl^, and MnCl^, 
with NbPj Joly also obtained a niobate of Fe, 
and a niobate of Fe and Mn H Bose (P 90, 
456) obtamed mobates of Cu, Hg, and Ag by 
adding salts of these metals to solutions of 
NaNbO, 

Fluomobates These salts, which may also 
be regarded as compounds of NbF, with metallic 
fluoiides, and sometimes also with HF, are ob- 
tained by dissolving Nbp, a;Hp in largo excess 
of HFAq, adding metallic carbonates, and eva- 
porating , the fluomobates are also formed by 
dissolving fluoxymobates (v infra) m HFAq and 
evaporating (Marignao, A Ch [4] 13, 6 , San 
tesson, Bl [2] 24, 52) The following aie the 
principal fluomobates — 

(NH,),NbF, 2NbOP, NH,P , 
Co,Nb,F2,5HF 28H*0 
(- 8NbF, 5CoF, SHF 28HjO) , 

Cu,Nb,F„ HF 18H,0 
( = 2NbF, ICuFj HF 18HP) , 

Fe,Nb F„ 19H 0 ( = 2NbF, SFeF^ 19H,0); 
Mn^NbjFj, SHF 13H,0 
( - 3NbF, SMnF, SHF 13H^O), 

Ni.NbjFj,, SHF 28HP 
(-3NbF, SNiF, SHF 28HP) , 
KjNbP,(NbP»2EF) 

Fluoxyniobates These salts are obtamed I 
by dissolving Nbp, with alkali fluorides in 
HFAq, and evaporatmg They may be regarded | 
as derued from the hypothetical acids II^NbOF,, 
HjNbOFg, and H4NbOF7 , they may also be looked 
on as compounds of NbOF, with alkali fluondes 
The fluoxymobiates have been examined chiefly 
by Marignao {A Ch [4] 8, S , 13, 6) 

Ammonium fluoxymobates 1 
(NH4)2NbOF^ ( = NbOF, 2NH4F) Obtained by 
dissolving Nbp, and NH^F m HFAq, and eva 
poratmg , easily soluble rhombic prisms, iso 
morphous with WOgFj 2NH4F — 2 (NH4)3NbOF, 

( = NbOF, 3NH4F) Obtamed similarly to the 
foregoing salt , forms octahedral crystals, iso 
morphous with ZrF4 3NH4F (Baker, C J 35, 
762) —8 (NH4)4NbOF, ( = NbOF, 4NH4F) Ob- 

tained by dissolving Nbp, a;HjO m cone 
NH4FAq , cubic and octahedral crystals of the 
regular system (Joly, P 108, 467) — 4 
(NH4),Nb,0,F,. Hp ( - 3NbOF, 6NH4F H,0) Ob- 
tained by adding less than an equivalent of 
NELF to Nbp, m HFAq, and evaporatmg 
jPotassium fluoxymobates — 1 
K^NbOF, HaO { - NbOF, 2KF H,0) Obtamed by 
evaporating a solution of Nbp, in HFAq after 
addition of EF By orystamsing from water, 
the salt separates m suw fine tablets that the 
bquid appears to gelatimse , monoolmio tables 
are obtained by orystaUismg from water oontain- 


mg a little HF Loses HgO at 100® , melts at 
red heat , sol m 12-13 pts water at 17®-21® , 
easily soluble m hot water —2 K,NbOP, 
^NbOF, 3KF) Obtamed by adding excess of 
EF to solution of the foregoing salt Cubical 
crystals belonging to the regular system 
(Baker, C J 35, 761) —3 K,Nb,0,F,4 H,0 
( = 3NbOF, 5EF £[,0) Obtamed by addmg less 
than an equivalent of EF to Nbp, m HFAq, 
evaporatmg a httle, separating from E^NbOF, H O 
which separates, and evaporatmg the mother 
hquor— 4 K,NbOF, HF ( = NbOF, 3KF HF) Ob 
tamed by dissolvmg Nbp, m considerable excess 
of HFAq, and addmg excess of EF , isomorphous 
with SnF, 3EF HF 

Fluoxyniobates of Cu and Zn have also been 
obtamed , CuNbOF, dH^O, and ZnNbOF, 6Hp 
Niobium, alloys of An alloy of Nb with Al, 
approximately of the composition NbjAl,, was 
obtained by Marignac (Ar Sc 31, 89) by heating 
NbF, 2KF with Al m a carbon crucible, and 
treating with cold HClAq A grey, crystalhne, 
metal like powder , S G 4 45 to 4 52 Soluble 
m hot HClAq with evolution of H Insoluble 
in HNOaAq or dilute HS04Aq, boiling cone. 
H^804 forms SO, and S , soluble in HFAq 
Niobium, bromide of NiBr, Formula pro- 
bably molecular, because of similarity with 
NbCl„ which has been gasified A purple red 
solid, obtamed by passmg CO, laden with Br 
vapour over a heated mixture of Nbp, and 0 
(H Bose, P 104, 442) 

Niobium, carbide of By heating too 1500® 
a mixture of 4 pts Nbp,, 1 pt sugar carbon, and 
1 pt NapO,, Joly obtained large violet needles 
of the composition NbC {Bl [2] 25, 206) 

Niobium, carbonitride of By heating Nb,0* 
with a mixture of NoaCO, and 0 to c 1200®, 
Deville (C E 66, 180) obtamed a crystalline 
mass, vhich evolved NH, when heated with 
molten KOH , according to Joly {Bl [2] 25, 206), 
this substance is either a carbonitride of Nb, or 
a mixture of carbide, NbC, with nitride NbN 
Niobium, chlondei of Two chlorides of Nb 
are known, NbCl, and NbCI, 

Niobium pENTACHnoBiDB NbCl, Mol w 
270 85 VD 138 9 (Deville a Troost, 0 E 60, 
1221) Melts at 194® and boils at 240® (D a- 
T,2c) 

Prepat atum — Perfectly dry Nbp, is mixed 
with a large excess of dry sugar or starch, the 
mixture is completely charred by heating m a 
closed crucible, and a small quantity is then 
placed m a rather wide tube of bard glass, 
narrowed here and there, connected with a COj 
and a Cl apparatus , the tube is gently heated 
for some time while a stream of perfectly dry 
CO2 IS passed through it, and is then allowed 
to cool in the CO^ , when cold, perfectly dry Cl 
IS passed through the tube, when every trace of 
CO^ IS expelled, the tube is gradually heated to 
bright redness in the stream of Cl , NbCl,, mixed 
with a httle NbOCl,, oollcots in the wider parts 
of the tube The NbCl, is separated from the 
less volatile NbOCl, by distillation in dry Cl 
As NbCl, IS very voluminous the operation 
must be conducted in wide tubes and with small 
quantities of the mixed NbjO, and C (H Bose) 
Properties and Eeachons —Yellow needles , 
melts at 194®, beginning to sublime at 125®, boila 
at 240® (Deville a Troost C B 60, 1221)* Vapour 
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If yellow Soluble in alcohol Fumes in air, 
givmg off HCl Decomposed by water to Hd 
and Kb,05 ^HgO Soluble in cold cono HGlAq; 
Zn produces a blue colour m this solution , on 
dilution and heatmg, Nbp^a^HsO separates. 
Soluble in cono H^SO^ with evolution of Hd. 
Vai )Our of Nbdg 18 reduced to Nb by heatmg 
witii H ^lomstrand, Boscoe, 0 ^ 87, 26) 
NbOdg IB produced by heatmg with NbaO* 
KbsOgSg IS formed by heatmg in CSj vapour (Da- 
lafontaine, Ar Sc 27 1 167) 

Niobium tbichloredb NbOl, When vapbur 
of NbClgis slowly passed through a red-hot tube, 
a dark grey metal hke crust forms on the sides 
of the tube , this crust is Nbd, (Boscoe, C N 
87, 26) Not volatile, non-deliquescent , un- 
changed by HjO orNHjAq, by HNO^Aq gives 
HGl and Nb20a xH^O Heated in air, gives off 
white fumes When heated in GO^, produces GO 
and NbOGlg. 

Niobium, flnonde of No fluoride of Nb has 
been isolated with certainty NbaOg ajHaO dis- 
solves easily m HFAq , on evaporation a non- 
orystalhsable mass is obtained, which evolves 
white fumes when heated and leaves Nb^Og So- 
lution of Nb^Og^aHjO in HFAq yields Jivxmw- 
bate9 when mixed with metaUio carbonates and 
evaporated, these fluoniobates may be regarded 
as compounds of NbF* with metallic fluorides (o 
Fluoniobates, "g 607) 

Niobium, haloid compounds ol The only 
haloid compound of Nb which has been gasified 
18 NbGlg , the tnchlonde is also known, and the 
formula NbGl« is probably molecular No fluonde 
or iodide has been isolated, but several com- 
pounds are known, which may be regarded as 
formed by the union of NbF, with more positive 
fluondes {v Fluoniobates, p 607) NbGl, reduces 
00, to CO at a high temperature Ozyhaloid 
compounds are known, of the form NbOX„ where 
X»Br, 01, or F 

Niobium, hydride of, ?NbH Mangnac (Ar 
8c 1868) obtained a heavy grey powder, havmg 
approximately the composition NbH, mixed with 
a little NbjOg, by heatmg K^NbF,, mixed with a 
little KHF2, and covered with NaGl, with excess 
of Na in an iron crucible The reaction was 
energetic , the fused mass was broken up, treated 
with water, then with water containing a little 
HE, then washed with water, and finally filtered 
and dned The powder obtained by Mangnac 
had S G 6 to 6 6 , it dissolved in cone HFAq 
with rapid evolution of H , it was insoluble in 
HGlAq, HNOgAq, and dilute HjSOgAq, sol warm 
cone H^SOg, also in molten EHSO4 , heated in 
air or 0 to above 100° it burned to Nb,Og and 
H^O, it was unchanged when heated in H 
E^ss a Nilson (B 20, 1691) repeated Marignac's 
experiments, using a quantity of Na equivalent 
to the EjNbF, , they obtained a mixture of c 77 
p c NbH, c 21 6 p c NbPs, and 0 1 p c FegO, 
K a N give S.H of NbH as 097 at 0° to 100°, 
092 at 0° to 210 6°, 087 at 0° to 801 6°, and 088 
at 0° to 449°. 

Niobium, nitride of, ?NbN NbOL absorbs 
KH, , on heatmg, NH4OI is evolved, and a black 
mass remains which contams N Heated with 
KOHAq, NH, is evolved , it is not attacked by 
HNOgAq; soluble m HFAq; heated in air, it 
oxidises with incandescence The conmosition 
of this body u approximately NbN (H Bose; 


Deville, 0 B 66, 180 , Joly, 81 [2] 25, 206). 
By reduomg Nb^Og with a mixture of soda and 
O, DeviUe obtained a crystalhne mass, probably 
a mixture of nitride and carbide of Nb 

Niobium, nitro-carbide of, o Niobium, ear* 
homtr%deof,g 607 

Niobium, oxides of Three oxides of Nb have 
been isolated, NbO, Nb02, and Nb^Og , a fourth, 
NbgOg, probably exists NbaO. is formed by 
heatmg Nb m air or 0, also by decomposing 
NbOClg by water, and in other ways , NbOg is 
produced by the partial reduction of Nb^Og in 
H , NbO 18 obtamed by the incomplete reduction 
of NbOFg or NbOGl, by Na or Mg , when NbjOg 
in HGlAq is reduced by Zn the solution becomes 
brown, and a solid separates, which is probably 
NbgOg Moist Nb^Og reacts as an acid forming 
oxide , niobates are formed by fusing NbPg with 
basic acids or carbonates (v Niobates, p 506) 
The mol w of none of the oxides of Nb is known 
with certainty 

Niobic oxidb NbjOg (Niobie anhydride 
Niobium pentoxide) 

Occurrence — Niobates occur in a few rare 
minerals, e g columbite, tantalite, and samarsk- 
ite. 

Preparation — 1 NbOGl, is agitated with 
water, the insoluble NbjOg xE^O is washed till 
free from HGl, dried at 100°, and heated to m 
oipient redness The solution after treating 
NbOGl, with water contains much NbPg , the 
oxide IB obtained by adding slight excess of 
NHgAq, warming till every trace of NHg is re- 
moved, collecting the pp , washing till free from 
HGl, and drying — 2 Dilute HjSOgAq is added 
to a boiling solution of NaNbO,, the ppd 
Nb-Og xH 0 18 thoroughly washed and heated — 
8 Impure NbgO, is fused with KHSO4, fused 
mass is treated with water, and the pp is washed 
and heated.-^ Nb,Og is obtamed m crystals by 
dissolving in molten borax, heatmg m a porce 
lam oven, washing, and drying (Nordenskjold, 
P 114, 612 , Ebelmen, A Ch [d] 33, 34 , Knop, 
Z K 12, 610 , also by strongly heating NbjO, 
(from NbOGl,) in a slow current of HGl (Deville, 
C R 66, 180) For preparation of NbjOg from 
columbite v Niobium, Preparation, p 605 

Properties — A white powder, becomes yellow 
when heated, and goes white on cooling In- 
soluble in water S G 4 4 to 4 63 (Mangnac, 
A Ch [4] 8, 6) The crystals of NbgOg are flat, 
right angled tablets , they are optically active 
(Nordenskjold, P 114, 612 , cf Ebelmen, A Ch 
[3] 38, 84 , Knop, A 169, 56) S H 118 at 0° 
to 210 6°, 124 at 0° to 801 6°, 134 at 0° to 449° 
(Erfiss a Nilson, B 20, 1691) 

Reactions — 1. Dissolves m hot cono sul 
phuric Odd , the solution may be diluted with 
out ppn , but on heating all the Nb^Og is ppd , 
the pp contains H2SO4 — 2 Boiling hydrochloric 
acid dissolves only traces of NbgO,, the residue 
IS easily soluble m water, and this solution is ppd 
on boiung with H2S04Aq (W6hler, P 48, 93 , 
Mangnac, A Oh [4] 8, 16 , 13, 20 , H Bose, P 
112, 484).— 8. Easily dissolved by cold hydro 
fiuorio cmd —4. Soluble m caustic potash solu- 
tion —6. Ocmstic soda does not dissolve NbgOg 
but the product is soluble m water NbgOg 
which has been strongly heated is insoluble m 
HgSOg, HOlAq, or HFAq , it is dissolved by 
molten alkalis.— -6. Beduced by h/ydrogm to 
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NbO, at foil red heat —7 Moist Nb205 dissolved 
in HClAq is reduced bynnc with formation of a 
blue liquid which then becomes brown and de 
posits brown flocks, probably of NbyOs (Marignac, 
A Oh [4] 18, 6) ~8 Strongly heated with 
iulphi^, or ca/rhon d/isulphidet an oxysulphide 
18 formed, probably Nb30Sg(Delafontaine,ilr Sc, 
27, 167) — 9 Heated with ammoma, Nb nitnde 
(g.v) IB formed — 10 Mixed with carbon and 
heated in chlonne or bromine, NbGl, (or NbErJ 
is formed along with some NbOCl, (or NbOBr,) — 
11 Fused with basic oxides or carbonates, mobates 
(g. fj ) are produced 

Combinations — 1 With water to form various 
hydrates (v mfra) —2 Nb^Ojappears to combine 
with some acids, but no defimte compounds have 
yet been isolated , e g the pp obtamed by decom- 
posmg NbOClj by water in presence of Na-jHPO, 
contains H3PO4, and the pp obtamed by adding 
Water to Nb^Oj in H SO4 and boihng contains 
H2SO4 (v Blomstrand, Acta Zfniv Lund 1864) 

Hydbxtbs or NioBio oxiDB Vanous hy* 
drates of Nbp, are known By fusing Nb205 
with EHS04, boiling with water, dissolving the 
pp in HClAq, and ppg by NHjAq, Santesson 
{Bl [2] 24, 52) obtained a flocoulent pp oontam> 
ing 8 04 to 8 41 pc HjO, agreeing with the 
formula 3Nb205 4H20 The sohd obtained by 
ppg NaNbOaAq by H S04Aq and drying at 
100° has the composition NbjOj 7H O, accord- 
ing to Santesson {I c ) The hydrate obtamed 
by decomposing NbOCl, by water is amorphous , 
that formed by the action of moist air on NbOCl, 
is said to be crystallme (H Bose, P 112, 557) 
The hydrates of NbjO, react as weak acids (v 
Nwbates, p 506 ) 

Niobous OXIDB NbO {Niobvum monoxide) 
By reducing NbOF, 2KP with Na, H Bose ob- 
tained a black powder which he thought to be 
Nb (P 104, 312) This substance was recognised 
as an oxide by Delafontaine (Ar Sc 27, 167) 
Prepared by strongly heating NbOF, 2KP with 
Na, under ECl, and washmg with cold water 
SO 6 3 to 6 67 Obtained m crystals by passing 
vapour of NbOCl, over heated Mg wire (DeviUe 
a Troost, 0 B 60, 1221 , v also DeviUe, C B 
66, 183) Black, lustrous, regular crystals 
Moist NbO IS soluble in boiling dilute HClAq, 
or in BEFAq , H is said to be evolved KOHAq 
dissolves NbO, formmg E niobate Molten 
EHSO4 ^orms Nb,©,, heated m Cl NbOCl, is 
produced 

Niobium dioxidb NbO, {Niobium tetrozide 
[NbjOJ) A black powder with blue reflection, 
msol water and acids Formed by heating 
NbjOjin a stream of H to full white heat (Dela- 
fontame, Ar Sc 27, 167) 

WShler (P 48, 93) noticed that Zn reduces a 
solution of NbjO, m HClAq, with production of 
blue and then brown coloured substances 
Maslgnao (A Oh [4] 13, 5) obtamed a blue- 
brown pp by boiling Nb,©, xH. 0 with HClAq, 
dissolvmg the residue in water, and reducmg 
by Zn 

Niobium, oxybroxnide of, NbOBr, A vo- 
luminous, crystallme, yellowish solid, obtamed 
by passing Br vapour over a heated mixture of 
Nb,©,, with a little charcoal (H» Bose, P 104, 
442) Sublimes without melting Heated m 
CO, gives Nb,©, and NbBr,. Decomposed by 
water, giving Kb,0,.a;H,0 and HBrAq 


Niobium, oxychloride of, NbOCl,. Mol. w 
216 1 Obtamed, along with NbCl„ by heating 
Nb,Os mixed with charcoal m a stream of Cl , 
also by heating Nb,©, m a stream of CO, charged 
with vapour of NbOl, (DeviUe a Troost, C, B 
60, 1221) A white, lustrous mass , sublimes at 
0. 400° without meltmg V D at 440° to 810° 
114 (D a T ,lc) Heated strongly in 00„ 
NbCl, and Nb,0, are formed , the same products 
are formed by heating in H (Blomstrand, Acta 
TJniv Lund Sol alcohol, decomposed 

by water to Nb,0, a;H,0 and HClAq 

Niobium, oxyfluoride of, NbOF, Small 
crystals, optically active, resemble ZrP,, ob- 
tamed by strongly heatmg Nb,©,, mixed with a 
large excess of CaF, m HCl (Joly, 0 B 81, 
1266) NbOF, forms various compounds with 
metaUio fluorides (u Fluoxynwbates, p. 507) 
Niobium, oxysulphide of, Nb,0^ A black 
powder , obtamed by passmg H2S or OS, vapour 
over strongly heated Nb,0, The product of 
these reactions was supposed by H Bose to be a 
sulphide of Nb (P 111, 193, v also Bose a Her- 
mann, J pr 111, 393) Delafontaine {Ar Sc 
27, 167) showed the substance to be an oxysul- 
phide, Bammelsberg {J pr, 108, 95) thought 
the composition was NbOS or Nb,0,S, 

Niobium, salts of No compounds obtamed 
by replacing the H of acids by Nb have yet been 
isolated There are indications that Nb,0, com- 
bines with some acids {v, Ntobic oxide, Com- 
binations, No 2, supra) M M P M 

NITBANILIC ACID v. Di mtbo di oxt- 

QUINONE 

NITBANILINE v Nitboanilinb 
NITBATES Salts of nitnc acid, HNO,. 
The greater number of the mtrates are norm^ 
salts, many basic nitrates also exist The 
general formula for normal mtrates may be 
written M” nNO„ where M” denotes a metal of 
n valency The normal nitrates may also be 
regarded as composed of a basic and an acidic 
radicle , on this view, they are classed under 
the general formula M,0 N,©,, MO N,©,, 
M4O3 3N2O5, MO, 2N^Oj The simplest way of 
looking at the composition of the basic mtrates 
IS to regard them as compounds of the acidic 
radicle N3O5 with more than the normal quantity 
of base , thus normal lead nitrate is PbO NxOs, 
and basic lead mtrate is 8PbO N,©^ Several 
basic nitrates may be formulated as salts of the 
hypothetical orthomtnc acid H3NO4, which bears 
the same relation to ordinary, or meta, nitnc 
acid that orthophosphonc bears to metaphos 
phono acid , thus basic lead mtrate 8PbO N,©^ 
may be wntten Pb,(N04),. 

Some nitrates occur native, e,g Ca(NO,)9 
Mg(NO,)„ ENO3, NaNO, Alkah mtrates are 
found in river, spring, and drainage waters, and 
m the juices of some plants With regard to 
the formation of mtrates m the soil v Niram- 
oxTioN, this vol Nitrates are prepared by dis- 
solving metals, metallic oxides or carbonates, in 
nitric acid , also, m some cases, by double de- 
composition from the alkali nitrates 

Most mtrates are crystallme salts As no 
mtrate has been gasified, the formulie of these 
salts are not necessarily molecular The normal 
mtrates are soluble m water, a few, eg Bi(NO,)„ 
are decomposed by water with production of m 
soluble basic mtrates Nitrates are decomposed 
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by beat , a few gi^e off HNO„ but m almoBt all 
eases 0 is evolyed, along with oxides of N and 
HjO , the final residue is generally a metadlio 
oxide oorresponding with the nitrate used, 
AgNO, leaves a residue of Ag Heated with 
eombustible bodies, nitrates cause deflagration 
or explosion, if the combustible body be an 
acid forming element, or a compound capable of 
forming an acid by oxidation, a salt is formed 
composed of the metal of the nitrate and the 
acid produced from the combustible body Thus 
KjSeO, IS formed by deflagrating KNO, with, Se, 
and KjMnO, by deflagrating KNO, with an oxide 
or salt of Mn Alkah nitrates are reduced to 
NHj by the action of potash and zinc, or by a 
pair of metals one of which is distinctly more 
electro-positive than the other, eg by Cu and 
Zn, Fe and Zn, Ft and Zn, (&o Alkali nitrates 
are also reduced to NHj by the action of common 
putrefactive organisms in presence of peptones 
and air , also by Ft black charged with O, in the 
presence of dextrose {v Loew, B 23, 675) 
Nitrates are reduced to nitrites, NjO, NO, and N, 
by organisms present in the soil (v Warrington, 
0 J 46, 669 , 63,742 [references are given here to 
other memoirs], 69,484, Munro, C J 49,667) 
The greater number of the nitrates are in- 
soluble in cone nitric acid A few dissolve in a 
large quantity of the acid , according to Ditte 
{A Ch [6] 18, 320) these nitrates combine with 
HNOa to form acid salts, e g KNO^ 2HN08, 
NH^NOaHNOa, KNOaSHNO,, KbNOa6HNOa 
Some other hydrated nitrates dissolve in warm 
HNOjAq when dehydrated , on cooling, hydrates 
are deposited containmg less water than those 
which crystallise from water, to this class of 
nitrates belong Mg{N03)2, Mn(NOa)2» ZnfNOa)-, 
Al(NOa)„ Cu(NO ,)2 (Ditte, I c } 

The methods of detecting and estimating 
nitrates are numerous , reference must be made 
to Manuals of analysis 

Aluminium nitrates The normal salt, 
A1(N03)3 OH^O, obtained by dissolving AlOjHj 
in HNOaAq, and evaporating, crystallises in 
oblique rhombic prisms Melts at 73°, deli 
quescent, e sol Hp and HNOaAq (Ordway, A 
76, 247 , Salm Horstmar, J 1850 301 , Thorey, 
Buss Zeitschr Pharm 10, 321) The salt does 
not react with HCl gas (Thomas, G J 33, 367) 
Basic A1 nitrates are obtained by digesting 
A1(N03)3 with AlOgH, (Ordway, Ic) 

Ammonium nitrate NH^NOj According 
to Tissandier (0 B 82, 388) this salt is fre 
quently present in ram water It is obtained 
by adding a slight excess of NHgAq to HNOaAq 
and evaporating, also by passing the electric 
discharge through a mixture of H, N, and O , 
by passing HjS into dilute HNOgAq, by the 
interaction of certain metals, e g Sn, with 
HNOjAq NH^NO, crystallises in various forms 
according to the temperature , the crystals formed 
at 36° are trimetric, those formed at 87° are 
rhombohedral, and monometne crystals are pro 
duced at 120° (Lehmann) The specific heats, 
volume changes, and heats of transformation, of 
the various modifications have been determined 
by Bellati a Bomanese (Nuovo Ownentot [3] 21, 
6 , abstract m 0 64, 106) SGI 707 (Kopp, 

A 36, 1) , 1 709 (Sohiff, A 112, 88) , for other 
results V Clarke's Specific QramPy Tables new 
ed 110 NH4NO, dissolves in H,0 with a large 


disappearance of heat S at 18° 0 200 \ satu 
rated solution contams 47 8 p c NH^NO*, and 
boils at 164° E sol alcohol Deliquesces in 
air, losing NH, and acquiring an acid reaction. 
Melts at 0 162° , decomposition begins at 0. 
210° and becomes explosive at 0 800° , products 
are H^O and N3O, but part of salt volatilises 
(Berthelot, G B 82, 982} , heated very rapidly, 
NHj, NO, and NH4NO2 are also formed (B ) 
According to B (Z c ) NH^NO, may be sublimed 
unchanged, by placing the fused salt m a basin 
covered with filter paper, over which is a paper 
cylinder filled with coarse fragments of glass, 
and heating gently not above 190°-200° 
NH4NOS condenses considerable quantities of 
NHa, forming a liquid varying in composition 
according to temperature and pressure (v Divers, 
Pr 21, 107 , Baoult, 0 B 77, 788) At -10°, 
and 760 mm , the liquid NH4NO3 2NH3 is formed , 
heated to 28 5° a solid remains, NH^NO, NH, 
(B, 2e), cf Mendelejeff (P 23, 8464), who re- 
gards NH^NOsNHa and NH4N03 2NHa, as 
amides obtained from NO OH ONH4 ONH4 and 
N0(0HN4)8, which are the NH4 salts of hypo- 
thetical orthomtric acid NO (OH) 3 The hquid 
compounds of NH4NOaand NH, react with many 
salts, the reactions generally resembling those 
of NH^NOj and dry NH3 combined (for details v 
Divers, Z c ) NH4NO8 absorbs dry HCl, forming 
NH4OI, after a time a little Cl and NO are 
evolved (Thomas, G J 33, 367) The Cu Zn 
couple reduces NH4NOaAq to NH3 and NH4NO2 , 
at B F NO IS evolved (Gladstone a Tribe, 0 J 
33, 160) 

Antimony nitrate The compound 86404 N2O5 
18 said to be formed by dissolving 86404 in cold 
fuming HNO, (P61igot, C B 23, 709) 

Banum nitrate Ba(N08)3 Crystallises in 
tetartohedral forms belonging to the regular sys- 
tem (Scaoohi, / 1860 13, Baumhauer, Z K 1, 
51 , Lewis, P M [6] 3, 453) 8 G 3 22 to 3 24 

(Kremers, J 6, 16 , for other determinations v 
Clarke’s Specific Gravity Table (new ed ), 111) 
HF [Ba, 0, N'0»Aq]=- 187,020 (?) {Th 3, 618) 
Melts at 0 593° (Carnelley, C J 33, 278) 8 6 

at 0°, 7 at 10°, 9 2 at 20°, 11 6 at 30°, 14 2 at 40°, 
17 1 at 50°, 20 3 at 60°, 28 6 at 70°, 27 at 80°, 
30 6 at 90°, 32 2 at 100° , saturated solution 
boils at 101 9° , 8 G and potge composition of 
Ba(N03)3Aq are as follows (Mulder) — 


SG 

Po.Ba(NO,). 

SG 

Po Ba(N0,), 

1009 

1 

105 

6 

1017 

2 

10b 

7 

1026 

8 

10b9 

8 

1034 

4 

1078 

9 

1042 

5 

1087 

10 


Ba(NOa)2 is only slightly soluble in water con- 
taining HCl or HNO3 , insol alcohol 

Ba(NO,)3 IS prepared by adding to BaCOg, or 
crude BaS, enough HNOgAq to decompose almost 
the whole of the salt, filtering, and crystallising , 
also by mixmg equivalent weights of BaCl, and 
NaNO, m solution, and recrystalhsing the 
Ba(NO,)2whiohseparate8(Bolley,C C 1860 830, 
Kuhlmann, D P J. 160, 67, 108, 416) Ba(NOa), 
meltf at a moderate temperature , at red neat it 
evolves 0, N, and NO^ and leaves BaO , according 
to Bammelsberg (B 2, 147, 7» 642) the residue 
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eontftins moie O than RaO, and has the oompo 
iition Ba,04 Ba^NO,), is not acted on by HOI 
gas (Thomas, C J 88, 867) 

Beryllium nitrates The composition of 
these salts is doubtful They are very soluble 
m water and difficult to crystallise By double 
decomposition from BeSO^Aq, and evaporating, 
Ordway (J pr 76, 22) obtained deliquescent 
crystals approximating to the composition 
Be(NOa)2 8H2O By heating at 100° the crystals 
lost half of their nitric acid, and a basic salt re 
mained, soluble in water Other soluble basic 
salts seem to be formed by adding a little 
KHgAq to a solution of the normal salt, and by 
digesting the normal salt with BeO 

Bismuth nitrates The normal salt has the 
composition Bi(N05)8 lOHjO according to Glad 
stone {J pr 44, 179) and Heintz {J pr 45, 102) , 
according to the more recent work of Yvon 
(G li 84, 1164) the crystallised salt has the 
composition 2Bi(NO,), llHjO The normal salt 
18 formed by dissolving Bi, BijO,, or Bi2(C08)8 in 
HNOjAq, filtering through asbestos or powdered 
glass, and evaporating to the crystallisation- 
pomt Forms large dehquescent crystals , S G 
2 823 at 13° (Clarke’s Table of Specific Oravthea 
(new ed ), 112) Crystals are very caustic , they 
melt easily in the water of crystallisation , de 
composition begins ate 76°-80°with production 
of basic salts (v infra) Decomposed by HCl 
gas, giving B1CI3 and also much Cl, along with 
NO, HjO, and possibly other oxides of N and Cl 
(Thomas, C J 83, 367) Various baste salts 
have been described According to Graham (A 
29, 16) 2(BiO NO,) HjO is formed by heating the 
normal salt to 80°, and is not decomposed below 
2b0° (cf Ruge, J 1862 163) Yvon (C B 84, 
1164) assigns the composition 4(BiO NO,) 
to the salt obtained by heating the normal salt 
to 120°, and also to the product of the action of 
water on the normal salt Many basic salts, 
a:Bi O5 t/NjOj ^HjO, seem to be produced by de- 
composing Bi 3NOs, or a solution of Bi in 
HNOjAq, by water , the composition of the most 
stable of these subnitrates is BiO NO, H^O , in 
other oases x, y, and z have such values as 6, 4, 
and 9, or 6, 8, and 8, or 6, 6, and 9 The com- 
position of these basic salts varies with the tem- 
perature of the water used, the amount of wash 
ing given to the pp , and the length of time the 
pp IS allowed to remain in contact with the acid 
liquid above it The compositions of these salts, 
and the preparation of a salt of constant compo 
sition for medicinal use, have been examined 
chiefly by Phillips {J Ph 18, 688), Duflos {Ar 
Ph [2] 23, 307), Herberger {R P 66, 289, 306), 
Ullgren (B J 17, 169), Bulk {R P 83, 1), 
Becker (Ar Ph 66, 81, 129), Janssen (Ar Ph 
68, 1, 129), Ruge (J 1862 163), and Yvon (0 R 
84, 1164) 

Cadmium nitrate Gd(N0,)2 4H,0 White, 
prismatic, deliquescent, needles, by dissolving 
Cd, CdO, or CdOO, m HNO,Aq and evaporatmg 
S G 2 46 at 14°. 2 46 at 20° (Laws, Am S [3] 
14, 281) HP [0d,0*,N»0«,4H201 = 125.170, 
[Cd, 0, NsO»Aq] « 86,000 (Th 8, 518) Melts at 
69*5°, and boils at c 132° (Ordway, Am 8 [2] 
27, 14) Reacts with HCl gas to produce CdCl« 
evolving 01 and NO (Thomas, O J 88, 867) 
Wells (Am 9, 804) describes a baste salt, 
to this salt he has assigned the eomposition 


2CdO NjOs 8H2O , obtamed by digesting hot 
Cd(NO|)2Aq with CdO, and allowing to 0001 
• Cniium nitrate CsNO, Obtained by dis- 
solving Cs^CO, in HNOjAq, and evaporating, 
the habitus of the crystals depends on the rate 
of evaporation Melts below red heat, when 
strongly heated evolves 0, and forms CsNO,. 
8 10 68 at 8 2°, very slightly sol m alcohol 
(Bunsen, P 119, 1) 

Calcium nitrate Ca(N0s)2 4H20 Occurs m 
soils when conditions are favourable to produc 
tion.of HNO„ and Ca salts are also present 
This salt IS prepared in some countries by the 
slow decomposition of animal and vegetable 
matter S G 1 79 when liquid, and 1 9 when 
solid, at 16 6° (Ordway, J 12, 116) S G of 
Ca(NO,)2 = 2 6 at 17 9° (Favre a Valson, C R 
77, 579) HF [Ca,0»,N20*,4H'’0] = 218,440 , 
[Ca,0,N'‘0*Aq] = 177,160 Prepared by dissolving 
CaO or CaCO, in HNOgAq, and evaporating , if 
the evaporation is contmued to dryness the an- 
hydrous salt IS obtained The hydrated salt 
crystallises with difficulty in deliquescent, six- 
sided prisms , melts at 44° , boils at 182°, re- 
maimng clear till c one third of the water has 
gone, when the anhydrous salt is deposited (Ord 
way, Am 8 [2] 27, 14) The dry salt Ca(NOs)j 
melts at 661° (Camelley, G J 33, 278) De 
composed at high temperature, giving off 0 and 
NO , the partially decomposed salt is phospho 
rescent (Baldwin'* s phosplwrus ) , not acted on by 
HCl gas (Thomas, G J 33, 367) 

Cenum nitrates Cerous nitrate^ 
Ce(NO,)3 6H2O, 18 obtained as a pale rose- 
coloured, deliquescent, crystalline mass, by 
dissolvmg CejOj, or CeO^ in presence of redu- 
cing substances, in HNO^Aq, evaporating, and 
drying over HjSOi (Lange, / ^ 82, 129) Gives 
off dHjO at 160°, and decomposes at 200° 
Forms several double salts with nitrates 
MNO, and M(NO,)2. e g Ce(NO,), 2KNO, 2H,0, 
2Ce(NOj)5 8Mg(N03)2 24H2O These double 
nitrates have been examined by Lange (I c ) and 
Holzmann (J pr 84, 76), and more recently by 
Zschiesche (J pi 107, 66) They are obtamed 
by crystallising a mixed solution of Ce(N03)s and 
the other nitrate , and also by dissolving CeO, 
in HNO„ adding the other nitrate and a little 
alcohol, and evaporatmg Should the metal of 
the nitrate which is added be capable of forming 
a higher oxide than that corresponding to the 
nitrate used, a little of this oxide is sometimes 
formed at the expense of the O of the CeO^, and 
the reduction from Ce(N05)4 to Ce(N08)j pro 
ceeds without addition of alcohol, thus, addition 
of Mn(NO,)2 to CeOj dissolved in HNOaAq pro- 
duces 2Ce(NO,)j 3Mn(N03)2.24H20, with simul- 
taneous formation of a little MnO, The double 
cerous nitrates are also formed by dissolving the 
various metals in an acid solution of CeO, in 
HNO,Aq, reduction is effected to Ce(N05)3 
Gene nitrate, Ce(NO,)4, Said to be obtained as 
a reddish yellow mass by evaporating CeO, in 
HNOjAq , decomposed by hot water forming abasio 
salt Combines with ENO, and NH4NO, to form 
20e(N0,)4 4MNO, 3H2O (Berzelius, P 1, 29 ) 

Ohromum nitrates The normal salt, 
01(80^ 9H,0, 18 obtamed by dissolving OrOjH, 
in HNO,Aq, eviqsorating, and orystaUismg from 
warm water ; the cryst^ which form with dil 
ficolty, are pnrple obhqae prisms, melting at 
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B 7 ® to a green liquid which boils at 126 5® 
(Ordway, Am 8 [2] 9, 30 , 27, 14) Various 
basic B^ts are described by Loewel {Ph G 1845i 
680), Ordway {Am 8, [2] 26, 197), and Siewert 
(il. 126, 86 ) , they are formed by heating the 
normal salt, by dissolvmg GrOaHs in solution of 
the normsd salt, and by boihng HNO,Aq with ex- 
cess of OrO^H,. 

Cobalt nitrates The normal salt, 
Oo(NO ,)2 6H,0, forms red, prismatic, dehque- 
scent crystals , S G 1 83 at 14° (Boedeker) , 
melts below 100 ° , at higher temperatures gives 
oft H^O and oxides of N, and leaves black Oo, 04 . 
Produced by dissolving Go, or GoGO, in 
HNOgAq, and evaporating Easily sol water 
Franz {J pr [2] 6 , 274) gives the following 
table showing pc Go(KOa), ^ aqueous solu 
tions at 17 6 ° — 


PaOo(NO.), 

SG 

6 

10462 

10 

10906 

16 

11378 

20 

11936 

26 

12538 

80 

1319 

86 

13896 

40 

14662 

Saturated at 17 6 ° 

15382 


Thomsen gives HP [Go, O'*, 6H*0] 

128,880 , [Go, 0, N^O»Aq] = 84,540 When HCl 
gas is passed over Go(NOa) 2 , C 0 CI 2 , oxides of N, 
and G1 are formed (Thomas, C J 33, 367) 
Gombines with cerous nitrate to form 


Go(NO,) 2 .Ge(NO,)j 8 H 2 O (Lange,/ pr 82,129) 

Bomo salts are obtained by adding NH,Aq 
to Oo(NO,) 2 Aq under different conditions {v 
Wmkdbrech, A 18, 148, 268 , Habermann, M 
6 , 442) 

Copper nitrates The normal nitrate, 
Gu^O,)^ SHgO, IS obtained by dissolving Gu or 
GuO in HNOjAq, and evaporatmg The solution 
IS at first green owing to production of Gu(NO,)a 
Bluepnsmatio crystals, S G 2 174 (Hassenfratz, 
A 28, 8 ) The salt Gu(NO ,)2 6 H 2 O is deposited 
below 20° HP [Gu, 0*, 6H20] = 96,960 

{Th 8 , 618) The hexahydrated salt effloresces 
in air, losing SHjO , it melts at 88 °, and decom- 
poses at 66 °, forming a basic salt The tri- 
hydrated salt melts at 114 6 °, and decomposes 
at 170° At red heat, Gu(NO ,)2 evolves N 
oxides and leaves GuO , it is dehquescent, 
easily sol water, but ppd again by oonc 
HNOgAq Franz gives following table (J ipr [2] 
6 , 274) - 


B.Q ofCu(NO,),Aq 
10942 
12037 
13299 
14724 
16404 


P 0 Ou(NO.), 
10 
20 
80 
40 
44 


Cu(NOa), IS rapidly decomposed by HGl, with 
formation of GuGl^, Gl, NO, and probably N 
(Thomas, C J 83, 867) 

Basic nitrates of Gu are produced by boilmg 
Oa(NO,)aAq with KNOjAq, or by passing N,0* 
mto BEgO holding GuOgHg in suspension, the 
product is said to be 4GuO NgO* 8 H 3 O (Vogel a 
Itemhauer, J 1869 216) For other basic salts 
V, Graham, T 1837 47, Gasselmann, Fr 4, 
24; Tutsohew, 0, 109 


Bidymiuin nitrate Dt(NO,)a OHgO. Bose ted 
crystals, by dissolvmg DigOg m HNO,Aq and 
orystalhsmg, S G 2 249 , loses 6 HgO at 200 ° 
Easily sol water and alcohol, forms double 
salts with Go(NOa)g, Ni(NOa)g, and Zn(N 03 ), 
{v Marignac, A Oh [3] 88 , 148, Hermann, 
Hep Chim pur 1861 53, Frerichs a Smith, 
A 191,846, Gleve,jBZ [21 43,861) 

Erbium mtrate Er(NOa )8 6 HgO Large crys 
tals , sol water and alcohol Decomposed by 
heat forming a basic salt 2 Er 20 g 8 N 2 O 5 OHgO 
(Hbglund, Bl l 2] 18, 193, 279, Gleve, G B 91* 
881) 

Gallium nitrate Ga(NO,)s Obtained by dis 
solving Ga in HNOaAq, evaporatmg at 100°, 
drying in an exsiccator, and heating in a dry 
air stream to 40° Decomposes at 110°, and at 
200° leaves GajOj (de Boisbaudran) 

Gold nitrates By dissolving Au^O, 
in HNOgAq, a very unstable salt is obtained, 
Schottlander gives the formula 5(AuO NOg) HgO 
as approximately correct (A 217, 312) The 
compound Au(N08)g HNOg SHgO, which may bo 
called auronitric acid, is obtained in large 
crystals by dissolvmg AUgOg ajH^O m HNOgAq 
with special precautions This compound 
forms shining, yellow, triolmic octahedra , S G 
2 84 , it IS readily decomposed by heat to 
2 AuAN 20 g 2 H 20 (Schottlander, A 217, 312) 
Several salts are known derived from auro 
nitric acid, they are obtained by dissolvmg 
HNOg Au(N08)g along with various nitrates m 
HNOgAq, and evaporating The K salts are 
KAu(NOg )4 and HK 2 Au(N 08 )g (Schottlander, 
U) 

Indium nitrate 21 n(NOg )3 OHp Large 
needle shaped crystals , by dissolvmg excess of 
In m EQ^OgAq, and evaporatmg m an exsiccator 
Loses 6 H 2 O at 100° at red heat forms a basic 
salt, then IngOg (Winkler, J pr 94, 1 , 102, 
273) 

Iron nitrates According to Scheurer Rest 
ner (G B 47, 927), Fe reacts with HNOgAq 
SGI 034 to form Fe(NOg )2 and NH4NO3, with 
* acid SGI 073 Fe(N 03 ), is also formed, with 
acid SGI 116 only Fe(NOs )3 is produced, and 
with more cone acid basic salts begin to be 
formed 

Ferrous mtrate Fe(N 03)2 OH^O is best pre 
pared by dissolvmg FeS m cooled HNOgAq S G 
less than 1 12 , the liquid is made as nearly 
neutral as possible by addition of FeS, decanted, 
evaporated slowly, and strongly cooled The 
crystals may be kept unchanged at low tein 
peratures in the mother liquor S 200 at 0 °, 
800 at 25° (Ordway, Am 8 [ 2 ] 40, 325) 

Feme nitratePei^O^i OHgO (Ordway, Am 8 
[2] 26, 197 , 27, 14) Prepared by dissolvmg 
Fe m HNOgAq S G 1 29 till about 10 p 0 Fe is 
taken up by the acid, then adding an equal 
volume of HNOgAq S G 1 43 , obhque rhombic 
prisms are deposited on cooling SGI 6836 
at 20 ° , nearly colourless , slightly dehquescent, 
very soluble m water , verv shghtly soluble in 
cold HNOgAq , melts 47 2 ° , acid begms to be 
given off at 100 ° , boils 126° , completely de- 
composed at red heat (Ordway, Ic) Haus- 
mann obtained Fe(NOg), 6 HgO {A 89, 109; 
f> also Widenstem, / ®r 84, 248) Scheurer 
Eestner obtained a dmydrated salt (/ 1862* 
198). 
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Numerous haste ferric mtrates were obtained 
by Ordway {Ic) by dissolving FeOgH, m 
Fe(NOa)aAq,and evaporating (v also Hausmann, 
A 89, 109 , and Soheurer-Kestner, /. 1862 193) 
Basic salts are also produced by heating 
Fe(N08)sAq Basic ferric mtrates are slowly 
resolved by boiling water to normal salt and 
FejOa, the change proceeds most rapidly by 
heating in a sealed tube 

Several feme ace to nitrates ^ e g 
re(N03)(02H,02),3H20, Fe(N03),(0,H30) SH^O 
have been prepared and described by Scheurer- 
Kestner {A Ch [3] 63, 422) 

Lanthanum nitrate La(N08)3 6H30 Large 
prismatic, deliquescent, crystals, easily sol 
water and alcohol May be fused without de- 
composition at c 40°, but at rather higher tern 
perature HNO, is removed and a basic salt 
formed completely decomposed at red heat 
(Ordway) Two double salts, 

2La(NOs)3 3 Ni(N 03)2 SGH^O, and 

2La(N03)3 3Zn(N03)2 69H2O, are described by 

Frerichs a Smith {A 191, 359) 

Lead nitrates The normal salt, Pb(N03)2, 
crystallises in octahedra from a solution of PbO 
or PbCO, in boiling very dilute HNOjAq S G 
4 472 at 4° (Playfair a Joule, G J 1, 137) , 4 41 
at 15 5° (Holker, P M [3j 27, 214 , v also 
Schroder, P 106, 226, Ditte, B 15, 1438) 
HF [Pb, N. 0«] = 105,500, [Pb, N'0«] 

= 109,470, [Pb, O, N 0*Aq] = 68,070 (TA 3, 
518) S 39 at 0°, 48 3 at 10°, 60 6 at 25°, 80 at 
45°, 101 at 65", 120 5 at 85°, 138 9 at 100° (Kre 
mers, P 92, 497) S in alcohol, S G 9282, 4 96 
at 4°, 5 82 at 8°, 8 77 at 22°, 12 8 at 40°, 11 49 at 
60° (Gerardin, A Ch [4] 6, 129) Insol cone 
HN03Aq Pb(N03)2 IS decomposed at low red 
heat giving PbO, O, and NO2 In HCl gas, 
PbCl^ IS formed with evolution of NO and Cl 
(Thomas, C tT 33, 367) Forms a compound 
with lead phosphate, viz 
Pb(NO,)2 Pb3(PO,)-. 2H2O (Gerhardt, A 68, 286) 
Many basic lead nitrates have been described 
The salt 2PbO N^Oj HjO, which formula may be 
written Pb OH NOj, is obtained by boiling 
Pb(NO^)2Aq with PbO, filteimg hot, and allowing 
to cool (Berzelius, P 19, 312 , Pelouze, J pi 25, ' 
486, Persoz, A Gh [3] 58, 191) S G 5 93 
(Ditte, G R 94, 1180) Several other basic salts 

are known, according to Wakeman a Wells 
(Am 9, 299) the only recrystallisable basic salt, 
besides Pb OH NO,, is lOPbO 3N2O5 5H 0 

Lithium nitrate LiNO, By neutralising 
HNOjAq with LiOH or L10CO3, and evaporating 
Bhombio pnsms , S G 2 334 (Kremera, P 92, 
620) H F [Li,N,0»J = 111,616 , [Li,0,NO’] = 


113,620 , 


[Li«,0,N 0»Aq] 


» 97,005 (Th 3, 518) 

Melts at 264° (Carnelley, G J 33, 275) Easily 
80I water and alcohol Kremera (P 114, 41) 
gives following table — 

B Q LiNO,Aq at 19 5® P o LiNO, 

1 0769 14 2 

1 1346 26 7 

1 193 40 6 

1 255 67 6 

1 3154 77 4 

LiNO, alowxy reacts with dry HCl, a small 
quantity of Cl and NO being evolved (Thomas, 
(' / 33, 870) 

VoL III 


The hydrated salt LiNOsSHjO is said t« 
be obtained by crystallising below 10° (Troost, 
A Ch [3] 61, 184} 

Magnesium nitrate MgNOgOH^O Occurs 
m mother hquor from saltpetre plantations , 
also in some well-waters of Stockholm, according 
to Berzelius Prepared by neutralising HNO,Aq 
by magnesia alba, and evaporating Very deli- 
quescent monoclinic crystals (Mangnac, J 1856 
336) S G 1 464 (Playfair a Joule, G S Mem 
2, 401) H F [Mg,0^N20^6H 0] = 214,530 

[Mg,0,N-'0’Aq] = 176,480 (Th 3, 518) Very 
soluble water and alcohol Oudemans (Fr 7, 
419) gives the table — 


Pc Mg(NO,),6H,0 
1 
5 

10 

16 

20 

25 

30 

35 

40 

45 

49 


SG Mg(NO,),Aq 
10034 
10202 
10418 
10639 
10869 
1 1103 
1 1347 
11649 
1 1909 
1 2176 
1 2397 


According to Graham (T 1837 47),5H20 are re 
moved from Mg(N05)2 bH O at c 330° (M P of 
lead), and the monohydrated salt can be fused 
without change, but is decomposed at red heat, 
leaving MgO Embrodt (A 65, 115) found that 
acid began to be evolved before five sixths of the 
water was removed, hence he regarded the 
existence of Mg(N08)2 as very doubtful By 
heating Mg(N03)2 6HoO until water ceases to 
come off, a basic salt 3MgO N^O, is obtained, 
according to Chodnew (A 71,241) Reacts with 
HCl gas to form MgCl , Cl and O and H^O being 
evolved (Thomas, C J 33, 370) 

Manganese nitrate Mn(NO,) 6HO Small 
monoclinic crystals (Hannay, C J 33, 269) 
Obtained by dissolving MnCO, in HNOjAq, also 
by dissolving MnO, in HN OjAq in sunlight or 
presence of deoxidisers, and evaporatmg S G 
1 8199 when solid at 21° , 1 8104 when hqmd at 
21° (Ordway, J 12, 113) 

H F [Mn,0 .N*0«,6H 0] = 157,700 , 

[Mn,0,N 05Aq] = 117,720 (Th 3, 618) Decom- 
posed by heat, giving MnO,, Mn^Oj, or MnjO^, 
according to the temperature Reacts with HCl 
gas to form MnCl,, with evolution of Cl and NO 
(Thomas, C J 33, 370) According to Schultz 
Sellac (Z 1870 646) the salt Mn(NO,)3 3H20 
crystallises from solution in cone HNO^q 

Mercury nitrates Mercuric nitrate, 
2Hg(NO,)3 HjO, is obtamed by dissolving HgO in 
excess of slightly warmed HNOsAq, and evapo 
rating over H3SO4 , after some minutes the hquid 
above the crystals han the composition 
Hg(N0,),2H30 (Millon, A Gh [3] 18, 361) 
Ditte (J 1854 366) obtained Hg(NOs)2 SH^O by 
cooling to — 15° a nearly neutral cone solution 
of HgO in HNOjAq 

Basic mercuric nitrates are readily formed by 
heating the normal salt , the chief are 
2HgO N2O3 3H,0 (Ditte, Ic), 2HgO N^O, 2H2O 
(Mangnac, J 1856 416) , 3HgO NjO^JHLp, ob 
tamed by the prolonged action of water on any 
of the other basic salts 

Mercunc nitrate forms several double salts 

hh 
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With Hgl„ the oompoande Hg(KO,)2 Hgl,, 
Hg(N03)y2HgIg, and 2Hg(NO,)j SHgl, are 
formed (Preass, A 29, 826 , Liebig, A 72, 79) 
These lodo nitrates are decompose by water, 
with separation of Hgl^and solution of ]^(KO,)s. 
With HgS, the compound Hg(N03)3 2HgS is 
formed, by digesting freshly ppd HgS with 
Hg(NO jsAq, also by passing into Hg(NOa)jAq 
less HgS than suffices to decompose it wholly. 


Mercurous nitrate The nitrates derived 
from Hg,0 have been examined chiefly by 
Mitscherhch (P 9, 887), Lefort {A 66.* 247), 
Mangnac ^ Ch []3] 27, 832), and Gerhardt (A 
72, 74) HgNO, IS formed by the reaction of 
excess of Hg with HNO^Aq, but if the action is 
oontmued basic salts are produced Basic salts 
are also obtained by decomposmg HgNOf by 
water 

The normal salU HgN03 2H^0, is obtained 
m colourless monochnic crystals by reacting on 
excess of Hg with cold HNOgAq S G c 1 2 To 
prevent admixture of basic salts it is advisable 
to allow the acid and Hg to remam in contact 
until crystals cease to be formed, then to warm 
gently, filter, and allow to crystallise S G 4 78 
(Playfair a Joule, 0 8 Mem 2, 401) The 
crystals effloresce somewhat m air, they are 
dissolved without change in a little water, but 
dilution produces basic salts By heatmg HgKO, 
with water HgO and NGj are formed HgCl is 
formed when HCl is passed over HgNOs, 

Cl and NO are evolved (Thomas, 0 J 83, 370) 

Baste mercurous nitrates are formed by warm- 
ing with Hg the mother hquor from the pre- 
paration of the normal salt, and by treating the 
normal salt with water To the salt obtained by 
the first of these methods Gerhardt gave the 
formula OHgjO 2N,05 Hp , Mangnac gave the 
formula 4HgP SNPj H^O The other basic 
salts are (1) 2Hg20 H^O (Gerhardt), ob- 
tained by the action of a httle boiling water on 
HgNO, , Mangnac formulates this salt as | 
6HgP 3NP3 2H3O (2) 2HgP NP* H3O (Ger- 
hardt, Mangnac), obtamed by addmg much water 
to HgNOjAq 

Mercurous nitrate forms double salts with 
NH.NOa, PbtNOa)^, Ba(NO,)a, and Sr(N03)2 The 
compositions of these salts are expressed by the 
formulce 2HgN03 dNHfNO, 5H2O (Bammelsberg, 
P 109, 397), 2M(NO,)3 2HgPNP3, where 
M*Pb, Ba, or Sr (Stadeler, A 87, 129) 

Mercuroso-merewrte mfrafe,HgP 2HgO Np# 
This salt IS formed by the gradual oxidation of 
HgNOg m air It is best obtained by boihng ! 
parts HNOsAq, S G 1 2, with 1 part Hg till all 
Hg IB dissolved, and maintaining the solution 
near its B P The salt separates as a yellow 
powder, after a time a white basic mercurous 
nitrate begins to form (Wittstock, Gerhardt, A 
72, 74 , Brooks, P 66, 63) Bubbed with NaCl, 
HgCl and oxychloride are formed, and on addi- 
tion of water HgGl2 goes mto solution Treated 
with HCl gas both HgCl and HgCl^ are formed 
with evolution of Cl and NO (Thomas, C J 33, 
870) The salt may be regarded as denved from 
orthonitno aoid—NO(OH),-~by replacing H by 
Hg* and H, by Hg** 




Niekel nitrates The normal salt^ 
Ni(N 03)2 6H2O, obtained, in emerald-green, 
deliquescent, monoohmo crystals, by dissolving 
Ni, NiO, or NiCOg, m HNO,Aq, and evaporating 
Melts at 66 7^, and boils at 136 7°, remainmg 
clear till 8H2O is gone off (Ordway, Am 8 [2] 
26, 197 , 27, 14) S G 2 066 at 14°, 2 037 at 
22° (Clarke’s 8pecific Oramty Table [new ed ], 
112) HP [Ni, 0^ N*0^ 6H^O] = 124,720, 
[Ni, O, N^O'Aq]- 83,420 (Th 3, 618) Several 
double salts of Ni(N08)2 known - with 
Ce(N08)2, Di(NO,)*, and La(N08), (v Ceeium 
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nitrate) With ammonia forms 
Ni(N 08)2 4NH8 2H2O 
(Laurent, A Ch [3] 36, 854) , and 
Ni(N0H)2 6NHal^H20 

(P Bose, Ammon Kobaltvcrbind [Heidelbeig, 
1871], 27) Also combines with nickel chloride 
and ammoma to form 

6(Ni(N03)2 4NH3 HgO) (NiClg ONH,) lOHgO 
(Schwarz, W A B 1860 272) 

The basic salt 8N1O NgOj SHgO is ppd as a 
white powder by addmg boilmg NHjAq to a 
solution of the normal salt (Habermann, M 5, 
440) 

Palladium nitrates The normal salt 
Pd(N0,)2aH20 forms brown-yellow rhombic 
prisms , very deliquescent , obtained by dissolv 
mg Pd m cold HNO,Aq, evaporating to a syrup at 
the ordinary temperature, and allowing to stand 
m a warm place (Fischer, P 10, 607) By dis 
solving the normal salt in water, and diluting, 
the Pd 18 gradually ppd as a basic salt Basic 
salts are also obtamed by evaporating Pd in 
HNOgAq at c 100° to 120°, and treating the 
residue with water (Fischer, I c , Kane, B J 24. 
236) 

Platmum nitrates A brown salt, probably 
Pt(N08)4, is obtamed by dissolving PtO^ xB.fi in 
HNOjAq, or by decomposmg Pt(S04)Aq with 
Ba(NO,)aAq, and evaporating (Berzelius) 

Potassium nitrate KNO3 {Nitre Saltpetn ) 
Melts at 839° (CarneUey, C J 33, 277) S G 
2 0968 to 2 1078 at 4° (Playfair a Joule, C J 
1 , 137), 2 069 at 0° (QuincU, P 1^5, 642), 
1072 at MP (Braun, P 154, 190) HP 

[K, 0, NOT = 121,485 , = 96.050 

{Th 8, 618) Heat of solution 7967 at 15° 
-7814 at 34°, -7641 at 63° (Tilden, Pr 08, 
401) S H 13° to 98° = 23876 (Begnault, A Ch 
[8] 1, 129) S 13 3 at 0°, 21 at 10°, 31 2 at 20°, 
44 5 at 80°, 63 9 at 40°, 85 9 at 60°, 110 9 at 60°, 
189 at 70°, 172 at 80°, 206 at 90°, 247 at 100° 
(Mulder, J 1866 65 , v also Tilden a Shen 
stone, T 176, 23) Schiff gives the following 
tables {A 107, 87, 293 , for more extended tables 


V Gerlach, Fr 8, 286) — 


Weight of alcohol in 

100 parts 

WelKhtofKNO.In 
100 parts solution 
saturated at 16° 

0 

20 6 

10 

13 2 

20 

86 

80 

5 b 

40 

43 

60 

2-8 

60 

17 

80 

04 
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&a of KNO»Aiq Weight of KNO. in 

Bt 31^ 100 parts eolation 

1 1688 24 93 

1 1078 16 62 

1 0695 11 08 

1 051 8 81 

1 0387 5 54 

1017 2 77 

S in glycenn SGI 225 « 10 (Vogel, N B P 
16, 667) KNOj IB dimorphous , it usually crystal- 
lises in trimetrio prisms, ah 689 1 701 , if a 
drop of KNOjAq is allowed to crystallise slowly 
under the microscope, rhombohedral crystals are 
formed (Frankenheim, P 92, 354) If the 
rhombohedral crystals are touched by a pris- 
matic crystal while the crystallisation is proceed- 
ing, they are changed to prismatic, the prismatic 
may be changed to rhombohedral by heating 
nearly to the melting point 

Occurrence — In small quantities in all vege- 
table soils , also m most spring and nver waters 
(Boussingault, O B 44, 108) Nitre is found in 
the soil of caves, in different parts of the world, 
wherein animal or vegetable matter undergoes 
putrefaction, and where alkahs or alkaline earths 
are present to combine with the nitric acid pro- 
duced (v NxTRiFiciiTioN, p 521) Nitre is also 
found as an efflorescence on the surface of the 
soil in parts of India, Arabia, South Amenca, 
and other warm countries, the percentage of 
KNOj m a Bengalese soil was found by Davy to 
be 8 3 KNO, occurs m the juices of certam 
plants , notably m the leaves of the castor oil 
plant 

Formation — 1 By the oxidation of mtro- 
genous matter in presence of air, moisture, and 
potash (c/ Nitrification, p 621) — 2 By the 
action of K^CO, or KOH on Ca(NO,)„ or NaNOj 
S By the oxidation of NH, in presence of 
moisture, air, and feme oxide, and oombmation 
of the HNO3 formed with KOH (Pesci, O 1875 
307) 

In the artificial preparation of nitre by 0x1 
dation of nitrogenous matter in soils, the first 
step 19 to prepare a soil rich in N containing 
materials , this is done by mixing porous soil, 
preferably that left from the hxiviation of a for 
mer nitre bed, with farm yard manure, animal 
and vegetable refuse, and wood ashes or cal 
careous matter, and watenng this with urine 
This soil is then formed into a mound under a 
shed, and the process of nitnfication is allowed 
to proceed for perhaps a couple of years, air 
must be freely admitted, and great care must be 
taken to keep the soil neither too wet nor too 
dry About 61b8 crude nitre are obtained, on 
an average, from l.OOOlbs of such soil (for more 
details V Diotionabv of Applied Ghbmistrv) 
Preparation — 1 By punfymg crude nitre 
prepared from the washings of saltpetre earth 
The hquor from the saltpetre earth eontams 
Ca(NO,)2, Mg(NOj2, with smaller quantities of 
KNO3 and NaNO,, and also alkalme chlorides , 
KjCO, (wood ashes) is added, the liquid is fil- 
tered and evaporated , the crude ENO3 is then 
treated with enough boiling water to dissolve all 
KNO3 but not all the NaGl present— 8 of ENO« 
at 100<» -247, S of NaOl at 100^ -89— the 
liqmd is boiled for a considerable time, when 
NaGl separates with OaCO, and MgOOi, the 
hqmd is then nm off, and while osystaUiamg it 


is constantly stirred to insure formation of 
crystals contammg httle mother hquor, the crys- 
tals are recrystalhsed, washed with saturated 
ENOtAq (to dissolve the last traces of aJkalme 
chlorides), and again crystalhsed.— 2 Prom 
Chill saltpetre (NaNO,), by adding this salt to 
hot cone KfGOjAq, when Na^GO, separates and 
KNOj remams in solution The mother-liquor 
18 evaporated as long as NajOO, contmues to 
separate, then run off and allowed to orystalhse, 
with constant stirring — 8 By neutralising 
pure* HNOjAq with pure KOHAq or K^GO^Aq, 
evaporating, and crystalhsmg 

Properties — A white, crystallme salt, di- 
morphous , S G c 2 1, easily sol water, solu- 
tion tastes cool and bitter , melts below red heat 
to a colourless liquid which sohdifies on coolmg 
to a white fibrous mass, known as mineral crys- 
tal or salprunellcB At red heat evolves 0, and 
N as temperature increases Deflagrates when 
heated with combustible bodies (for physical 
properties v begmnmg of article) 

Reactions — 1 Decomposed by heat , at c 
300°-400° 0 IS evolved, and KNO^ formed, as 
temperature mcreases N is evolved, and finally 
a mixture of K^O and K^O, remams — 2 Evolves 
O when heated vn presence of combustible sub 
stances such as P, S, Zn, G, <&c Hence the 
use of KNO, m gunpowder , and as an oxidiser 
when molten — 3 Heated with copper /<nZ, nearly 
pure K^O is formed , a similar change occurs 
when KNO, is heated with won — 4 Most ele- 
ments are oxidised by heating with KNO, , if the 
oxide produced is acidic, a K salt of the oorre 
spondmg acid is produced— 6 Organic com- 
pounds are generally burnt (to CO, and H3O) by 
heating with KNO, — b Reduced by the ccypper- 
zinc couple, in presence of water, at first to 
KNO, and then to NH,, a similar reduction 
takes place by hydrogen occluded by Pd, Pt, or 
Cu (Gladstone a Tribe, G J 83, 139, 806) — 

7 Reacts with hydrogen chloride gas to form 
KCl, evolving Cl and N oxides (Thomas, 0 J 88, 
367) For methods by which nitre may be valued 
approximately, or completely analysed, reference 
must be made to Manuals of Analysis , for an 
account of the technical applications of nitre re- 
ference should be made to Diotionabv of Applied 
Chemistry 

RhodiTun nitrate Rh(N03)3 2HoO (?) A gum- 
like, very deliquescent, mass, obtained by dis- 
solving RhjO, 3Hp in HNOgAq, and evaporating 
at 100° tiU HNO3 ceases to be evolved (Glaus, 
J pr 34, 428 , Berzelius) 

Rubidium nitrate RbNO, Obtained in long 
needles, or six sided prisms (according to rate of 
evaporation) by neutralising HNO,Aq by Rb^GO, 
and evaporatmg S 20 1 at 0°, 48 5 at 10° 
When heated evolves O (Kirchoff a Bunsen, 
P M [4] 22, 66) According to Ditte (0 B 89, 
641) an acid salt, 2RbNO, 6HNO„ is obtained by 
dissolving RbNO, in HNO, H^O , this salt is de- 
composed by water or heat 

Samarium nitrate Sm(N03)<, 6H^O Pale 
yellow prisms , e sol water , S G 2 875 (Oleve, 
O.N 48,74, 51, 146) 

Scandium nitrate Sc(NO,)3(?) Small plates , 
by evaporatmg at 100° a solution of So.p, in 
HNOyAq D^omposed by heat, givmg a basic 
salt soluble in water (Nilson, B, 18, 1444) 

ll2 
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Silver nitrate AgNO, {Lunar caustic) 
B G 4 288 to 4 828 (SchrOder, P 107, 113) S 
121 9 at 0®, 227 3 at 19 6°, 600 at 64®, 714 at 86®. 
llllatllO®(Kremers,P 92,497), S 1622 6 at 
126®, 1941 4 at 133° (Tilden a Shenstone, T 
176, 23) Saturated solution boils at 125° S 
in boiling alcohol = 25 Melts at 218° (Carnelley, 
C J 88, 276) HF [Ag, 0, NO^ = 30,745 , 
[Ag,N,0>] = 28,740 {Th 3, 617) Crystallises 
in trimetno system , a 6 c = 9433 1 1 37 S H 
16° to 99° = 14362 (Regnault, A Ch [3] 1, 129) 

Preparation — Pure Ag is dissolved in 
HNO^q, the solution is evaporated to dryness, 
the residue is heated gently till all HNO3 is 
removed, v^hen it is dissolved m water and crys 
talhsed If solution of Ag in HNO,Aq proceeds 
in the cold the liquid becomes blue from solution 
of Nj,0„ but no gas is evolved , on warming, NO 
escapes rapidly AgNO, may be prepared from 
Ag which contains Ou by saturating warm 
fairly cone HNO^Aq with the metal, adding 
enough KOHAq to a part of the solution to 
p]pt AgjO along with CuO, digesting the pp 
with the rest of the solution, whereby the re 
mainmg OuO is ppd , filtering, and evaporating 
the filtrate 

Properties — White trimetric crystals , solu 
tion in water is perfectly neutral to litmus 
paper, has a metallic taste, and is poisonous , 
melts below red heat , is a powerful caustic, at 
once destroying flesh when applied to it 
AgNO, is readily reduced by organic matter in 
light 

Beactions — 1 Decomposed by heat, leaving 
Ag — 2 With hydrogen chloride gas forms AgCl 
and HNO3, with evolution of a very little Cl 
and NO (Thomas, O J 33, 371) —3 With or 
game matter, e g paper, dust, &c , forms Ag in 
presence of sunlight — 4 AgNOgAq is slowly and 
very partially decomposed by hydrogen with 
ppn of Ag (Russell, 0 J [2] 12, 3) — 6 TJra 
nous oxide, UO3, ppts Ag, with production of 
XJ02(N0,),(Isambert, C R 80, 1087) 

Coronations — 1 With ammonia, to form 
AgNO, 2NH,, by supersaturating cone AgNOgAq 
with NH, , decomposes above 100°, giving off 
NH, and N (Marignac, P 9, 413 , Mitscherlich, 
A Ch [2] 72, 288, Kane, P 20, 163) Dry 
AgNO, absorbs NH, to form AgNOgSNHs 
(H Rose, / 1867 266) —2 With silver bromide, 
to form AgNO, AgBr, by dissolvmg freshly 
ppd AgBr in very cone hot AgNO,Aq (Risse, 
A 111, 42) AgCl seems to form a similar 
compound — 3 With silver iodide, to form seve 
raJ compounds 2AgNO, Agl is obtained by boil 
mg very cone AgNO,Aq with Agl, pounng off, 
and allowing to cool (Risse, A 171, 23 , Riche, 
A 111,89, c/ Weltzien.A 101,127, Kremers, 
J pr 71, 64, Preuss, A 29, 329, Schnauss, 
Ar Ph [2] 82, 260, Hofmann, A 171, 23, 
Sturenberg, Ar Ph [2] 143, 12) — 4 With 
ammonium and potassium nitrates to form 
AgNO,MNO,(M»NH4 or K) (Ditte, C B 101, 
878) 

Sodium nitrate NaNO, {Cubic saltpetre, 
Ohih saltpetre) S G 2 2606 at 4° (Playfair 
a Joule, C 8 Mem 2, 401) , 2 246 at 16 6® 
(Holker, P. M [8] 27, 218) , 1 878 at melt- 
ing pomt (Braun, P 164, 190) Melts at 0 
816® (CarneUey, 0 J 88, 276) HF 
(Na, N, 0*1-111,260. [Na, 0, NO»l - 113,266 , 


I'Nis^q.NjO^ q j ^91^310 3^ 51Q) Heat 

of solution -4786 at 16®, -4255 at 54° (Tilden, 
Pr 38, 401) S 72 9 at 0°, 80 8 at 10°, 87 6 at 
20°, 94 9 at 80°, 102 at 40°, 112 at 60°, 122 at 60°, 
134 at 70°, 148 at 80°, 162 at 90°, 180 at 100°, 200 
at 110° , saturated solution freezes at — 17 5® 
(Rudorff, B 2, 68), contains 216 4 parts NaNO, 
m 100 water, and boils at 119 7° (Mulder, J 
1866 65 , cf Ditte, C B SO, 1164 , Maumen6, 

C B 58,81 , 81, 107) Schiff {A 110, 75) gives 
a table showing S G and p c composition of 
NaNOjAq S m alcohol (61 4 p 0 ) at 26° =» 21 2 
(Pohl, W A B G, 600 , v also Wittstein, Vier 
telj Zeit Pharm 12,109) 75 parts NaNOj added 
to 100 parts water at 13 2° lower the tempera 
ture through 18 6° 60 parts NaNOg mixed with 
100 parts snow lower the temperature to 
-17 6° 

Occurrence — In large quantities in Ohili, 
Peru, and some other parts of South America 

Preparation — 1 The crude salt is purified 
by repeated solution and crystallisation , or it 
is recrystallised once or twice, the first portions 
of each crop of crystals being rejected, then 
heated with HNOsAq, whereby chlorides are 
transformed into nitrates and again crystallised 
2 By neutralising HNOjAq with NaOHAq or 
Na^COsAq, and evaporating 

Properties — White obtuse rhombohedrons, 
having much the aspect of cubes , hence the 
name cubic saltpetre Absorbs water from moist 
air Melts 0 316°, and solidifies to white mass 
on cooling , decomposes at higher temperature 
similarly to, but more readily than, KNO3 » 
deflagrates with charcoal, &c , but less quickly 
than KNO, 

Beactions — Decomposed by heat at c 350°- 
380°, evolving 0, and at highei temperature N 
also — 2 Heated in presence of oxidisable bodies, 
produces oxides, which, if acidic, form Na salts 
of corresponding acids — 3 With hydrogen 
chloride forms NaCl, and evolves NO and Cl 
(Thomas, C J 33, 367) 

Strontium nitrate Sr(N03) Prepared by 
adding to SrCOg enough HNO^Aq to dissolve 
nearly all the salt, faltering, and crystallising 
Separates without water of crystallisation from 
hot cone solutions , from cold and more dilute 
solutions crystals of Sr(N03)^4H20 are ob 
tamed (Souchay a Lenssen, A 99, 45) The 
anhydrous salt crystallises m octahedrons, S G 
2 98 at 16 8° (Favre a Valson, G B 77, 679) 
The hydrate forms triclimo crystals, ab c 
« 6895 1 808, S G 2 249 at 16 5° (F a V , Z c ) 
HF [Sr,N,0^] = 109,910 {Th 3, 617) S an 
hydrous salt 20 in cold water,, 200 m boiling 
water Melts at red heat with decomposition, 
leaving SrO Does not react with HCl gas 
(Thomas, 0 J 33, 371) A compound with Sr 
acetate, viz Sr(NO,)2 Sr(C2HgO)2 OHjO, is ob 
tamed by allowing a mixed solution of the salta 
to evaporate (von Hauer, J pr 74, 432) 

Tellurium nitrate The compound 
8Te08.2N20j is obtained by dissolvmg Te 
m excess of hot HNOgAq S G ^eater than 1 15 
the salt orystalhses m forms which are probably 
orthorhombic , soluble in HNOgAq , easily de 
composed by water with separation of TeO,, 
(Klein, A. Ch [6] 6, 69) 
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Thallium nitrates Thallous nitrate, T1N0„ 
is obtained by dissolving Tl in not very cone 
HKO^Aq, keeping as small an excess of acid as 
possible, and evaporating Bhombic prisms, 

S G 6 6 (Lamy a Des Cloizeaux, N 1, 116) S 
10 6 at 16°, 43 6 at 68°, 688 at 107° (Crookes, 

C J 17, 141 , Lamy, G R 64, 1266) Insol 
alcohol Melts at 205° without decomposition 
and solidifies to a glass S G 6 8 (Lamy, I e ) 
HF [T1,N,0^=» 68,150 (Th 3,617) Strongly 
heated in a crucible leaves TlNOj and TljO, 
iCarstanjen, J pr 102, 65, 129) 

Thallic nitrate Tl(NOs)8 Separates in large 
dehquescent crystals from solution of TIO OH 
m HNOjAq S G 14, according to Strecker {A 
136, 207) the crystals contain 6Hp, and accord- 
ing to Willm (A Gh [4] 6, 6) SHjO Decomposed 
ate 100° 

Thorium nitrate Th(N03)4 12H2O Large, 
translucent tables , very hygroscopic , lose 
8H2O over H-,S04 Forms a very soluble double 
salt with KNOs 

Tin nitrates No definite salt has been 
isolated Stannous oxide dissolves in very 
dilute cold HNOgAq, but the solution decom- 
poses on heating with separation of SnOj (c/ 
Ditte, A Gh [6] 27, 146) Sn dissolves in cold 
very dilute HNOjAq, with production of NH4 NO, 
and probably Sn(N03)2 Freshly ppd SnOj dis- 
solves in HNOjAq on heating Sn02 is ppd 

Titanium nitrate By evaporating a solution 
of T1O2 m HNOjAq over lime, Merz obtamed 
lustrous plates fiTiOj NjOj GHjO , soluble m cold 
water {J pr 99, 167) 

TTramum nitrate By dissolving U or an 
oxide of U in HNOgAq, and evaporating, large, 
yellow, rhombic crystals are deposited havmg 
the compositionU02(N 02)2 CHjO * uranyl nitrate 
S G 2 807 (Boedeker) Effloresces somewhat 
in dry air , melts at 69 5°, and boils at 118° 
(Ordway, J 1869 114) A trihydrated salt, 
U02(N03)2 SHjO, was obtained by Schultz- 
Sellack \z [2] 6, 646) by evaporating a strongly 
acid solution of the ordinary salt over H2SO4 and 
KOH Reacts with HCl to form U oxychloride with 
evolution of Cl and NO (Thomas, G J 33, 371) 

Vanadium nitrates No definite salt has 
been isolated By dissolving VO or VOj in 
HNOsAq, a blue solution is obtained which 
cannot be evaporated without decomposition 
(Berzelius) By dissolving V^Oj in HN O, Aq, and 
allowing to evaporate, a reddish residue is ob 
tamed (Berzelius) 

Yttrium nitrate Y(N03)3 6H2O Large 

translucent crystals, by evaporating over I 
H2SO4, a solution of YgOj in HNOjAq (Cleve, 
Bl [2] 21, 344) Heated till NO^is evolved, the 
itasic salt 2Y2OJ SNjOj 9H2O is obtamed (v 
Bahr a Bunsen, A 137, 1) 

Zino nitrate Zn(N0,)2 6H20 Zn dissolves 
in HNOjAq with formation of NH4NOJ and 
Zn(NO,)2, from very dilute HNO,Aq, NjO is 
evolved The salt is prepared by evaporating a 
solution of Zn, ZnO, or ZnCO,, in HNO,Aq 
Large 4 sided pnsms , deliquescent , very soluble 
water and alcohol , melt at 36 4° and boil at 
181° (Ordway, Am S [2] 27, 14) , lose 2H2O m 
vacuo over (Vogel a Beisohauer, N J P 
11, 137), lose all H^O by heating to 106° m 
stream ol dry air (Pierre, A, Oh [8] 16, 247) 
€0. 2 068 at 18° (darkens TahU of 8pec^ 
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Oravities{ne\^ea)n0) HP [Zn,0*,NH>S6H20] 
-142,180, [Zn,0,N20»Aq] = 102,510 (TA 8,618) 
The S G of Zn(N08)2Aq and p c of Zn)NO ,)2 are 
given by Franz {J ^ [2] 6, 274) — 

SG 

1 0496 
10968 


11476 
1 2024 
1264 


Pc 

6 

10 

16 

20 

25 


SG 

13268 
13906 
1 4572 
1 5258 
16984 


Pc 

30 

85 

40 

45 

60 


Zn (N0,)2 with HCl gas gives ZnCl,, evolving Cl 
and NO (Thomas, G J 33, 371) Many basic 
nitrates of zinc are known , they are obtained by 
heatmg the normal salt, by treating HNOjAq 
with a large excess of Zn, and by digesting hot 
Zn(NO,)2 with ZnO (v Schindler, N J P 11, 
137 , Vogel a Reischauer, ihid , Ordway, Am 8 
[2] 27, 14 , Grouvelle, A Gh [3] 19, 137, Wells, 
Am 9,804) 

Zirconium nitrates The normal salt 
Zr(NO,)4 18 said to be obtained by evaporatmg a 
solution of Zr02a:H20 m excess of HNOjAq, by 
heatmg to 100°, the pyro salt ZrN207 is formed, 
and by boiling a dilute aqueous solution of this, 
the basic salt SZrO^ 2N2OJ is produced 

M M P M 

NITRATION V Nirao compounds 

NITRIC ACID HNO3 (Spirit of nitre 
When dilute, aquafortis ) Mol w 62 89 (v 
infra) [c ~47°] (Berthelot, Bl [2] 29, 3) 
(86°) (Mitscherlich, P 18, 162 , Millon, J pr 
29, 337) S G 1 562 at 12 6° (Mitscherlich, Ic), 
1 552 at 16° (Millon, I c) V D (mixed with dry 
air) at 40 6° - 34 3 (Playfair a Wanklyn, G J 
16, 142 , V infra) S H of HNO, 10H*O- 768, 
HNOs 20H2O- 849, HNO, 60Hf:)=^ 93, 
HNO3 IOOH3O = 963, HNO, 200H,O - 982 
(Thomsen, P 142, 337) H F [H,N,0»] - 41,610 , 
[H,0,NO*3 = 43,615 , [H,O^NO] - 68,086 , 

.„ao. 


[- 
0 

|- 2NO,Q»,H^O j 
pgQjOjgg] ^9,335, 


N 0,0*,H^0J 
r2N0,0»,H^0-l 


16,200; 

.28,905, 


[N*,0»,Aq] = 29,820 , [N-'O^Aq.O^ = 36,640 , 
[2N0*,0, Aq] = 33,830 , [N"0,0SAq] = 47,560 , 
[2NO,0>,Aq] = 72,970 , [H,N,0»,Aq] - 49,090 , 
[HNO»Aq,0]- 18,820 (Th 2, 199) HV 7260 
(Berthelot, C R 90, 1510) For EC ofHNO,Aq 
at different dilutions v Ostwald (J pr [2] 32, 
300) Afifinity of HNO,Aq approximately the 
same as HOlAq M M 1 18 (Perkm, C J 66, 680) 
Occurrence —In small quantities m ram- 
water, varymg from 0 1 to 0 16 pts permilhon 
pts of ram , for measurements v Goppelsroder, 
(Fr 10, 269, 11, 16), Warington (G J 66, 
687 , references are given to vanous other re- 
sults) Ekin (C J [2] 9, 64) found HNO« m 
the sprmg water of an uncultivated hill near 
Bath, not exposed to contact with organic matter 
Salts of HNO, occur m almost all soils, although 
not generally in large quantities , and also in 
the juices of many plants 

Nitnc acid has been known from early tunes. 
Geber mentions it (8th cent), Glauber (17th 
cent ) gave directions for its preparation from 
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mtre b7 the Qie ot H3SO4 Lavoisier showed 
that this aoid contained O , Cavendish proved 
the presence of K in it, and obtained it by passing 
eleotno sparks through moist 0 and N. 

F<yrmatum — 1 By bummg H in 0 m presence 
of air (Lavoisier , Kolbe, 119,176, Hofmann, 

B 8, 668) The experiments of L T Wnght 
(C «r 86, 42) tend to show, although they do 
not absolutely prove, that the HNOt is formed 
by oxidation of NH,, not of N — 2 By passmg 
electnc sparks for some time through a mixture 
of moist N and 0 (Bottger, J pr 78, 494 , 
Perrot, O B 49, 204 , Buff a Hofmann, A 113, 
140) —8 By explodmg air with electrolytic gas 
(Hj-kO) (Bunsen) Hempel’s experiments {B 
23, 1455) show that HNO, is formed when air is 
burnt with 0 and electrolytic gas under pressure 
of several atmos Hempel also proves that 
considerable quantities of HNO, are formed 
when 0 is burnt m compressed air m presence 
of strongly compressed 0 — 4 By burning air m 
ooal'gas (Hosva, Bl [3] 2, 734) , or coal gas m 
air (Wnght, 0 J 36, 42) —5 Accordmg to 
Berthelot (0 B 108, 643), a very little HNO, is 
formed when ether and P are slowly oxidised 
by air m presence of water — 6 Nitrates are 
formed by the oxidation of mtrogenous animal 
or vegetable matter m the soil (v Nitrification) 

7 Ozone produces NH^NO, from NH„ and 
NH4NOa easily oxidises to NH4NO, (Oarius, A, 
174, 31, SchOnbein, J pr 75, 99, Weith a. 
Weber, B 7,1746, W6hler,A 136,266)— 8 By 
oxidising NH, in presence of moisture , e p by 
passmg NH, and air over Pt black heated to o* 
800°, by distillmg (NH4),S04and cone HjS04 
with KaCijO,, or distilling (NH4),S04 with 
EMnO, and dilute H3S04Aq (Tessi6 du Mothay, 
W J 1871 260) — 9 HNO, is a product of the 
reaction of NO, with H,S04, and NaNO, is 
formed by aotmg on NaOHAq with N,0, (Lunge, 
B 12, 1068) — 10 By heating MnCl, or MnSO, 
with NaNO, (Kuhlmann, W J 1862 289) — 
11 By decomposing Ba(N08),Aq or Pb(NO,),Aq 
by H,S04Aq, filtermg, and concentrating by eva- 
poration —12 By heatmg NaNO, with A10,H, j 
or SiO, (Wagner, D P J 183, 76) 

Preparation — 1 A mixture of 101 pts 
thoroughly punfied and dry KNO,, in coarse 
powder, and 98 pts pure HjSO, is heated m a 
capacious glass retort, the neck of which passes 
some way mto a glass receiver which is kept 
cold The distillate is agam distilled till one- 
third has passed over, when a quantity of cono 
]^S04 equal to the contents of the retort is 
added (when the retort is cold), the receiver is 
changed, and distillation is contmued , the dis- 
tillate 18 agam distilled at as low a temperature 
as possible, to get nd of H,S04 , the distillate 
thus obtamed is gently warmed, and a current of 
perfectly dry CO, is passed through it until it is 
quite colourless , oxides of N are thus removed 
HNO, may be removed by distilling with a little 
urea, which decomposes HNO„ giving CO„ £[,0, 
and N. — ^2 Oommeroial acid is distilled, after 
addition of a httle KNO, to decompose 
until a few drops give no pp , when ^uted, with 
AgNO, • the receiver is then changed and distil- 
lation continued 

Prepa/ratum of fumwg nUrie ocuL— The red 
fuming acid consists of a solution of NO, in 
HNO, , it is a more powerful oxidiier than the 


ordinary acid It is prepared by heating e. 
202 pts KNO, with 98 pts HLSO^andcontinumg 
the distillation as long as liquid comes over , 
the second stage of the process, which i» 
represented by the equation KHSO4 + KNO, 
aE,S04-4*£D^0„ occurs only at a temperature 
so high that part of the HNO, is decomposed 
with formation of NO,. A better method is to 
arrange the matenals so that a portion of the 
HNO, IS reduced to NO, as soon as it is formed ; 
this may be done by mixmg 100 pts KNO, with 
8^ pts starch, placmg the mixture in a large 
retort the beak of which passes mside a glass 
tube 8 to 4 feet long which tube dips into a glass 
receiver kept very cold, and adding 100 pts HjSO^ 
S G 1 86 The process goes on almost without 
the apphcation of heat About 60 pts red 
fuming acid are obtamed from 100 pts KNO, 
(Brunner, jR4p OMm app 8 , 188) 

Properties —Perfectly pure HNO, has not 
been isolated, Boscoe obtained an acid with 
from 99 6 <0 99 8 p 0 HNO, {A 116, 211) Nitric 
acid 18 a colourless, highly corrosive liquid , ac 
cording to Berthelot it solidifies at 0 —47° , the 
B P 18 86°, but decomposition begins below this 
temperature, at 0 266° the change 2HNO, 
« 2N0 , + H20-»-0 is complete The following 
table shows the process of decomposition by 
heat (Oanus, B 4, 828) — 


f 

8.0- of vapour 

Po decom 
positioD 

00 ofOfrom 
Ig HNO, 

Alr-1 

H«1 

86° 

2 06 

29*6 

9 63 

8 43 

100 

2 02 

291 

11 77 

10 41 

130 

192 

27 6 

18 78 

16 62 

IbO 

179 

25 8 

28 96 

26 22 

190 

169 

23 0 

49 34 

43 69 

220 

142 

20 4 

72 07 

63 79 

260 

129 

18 6 

93 03 

82 30 

266 

125 

18 0 

100 0 

88 47 

266 

124 

17 9 



812 

123 

17 8 




By mixing the vapour from HNO, with dry air, 
Playfair a Wanklyn (G J 16, 142) found the 
V D at 40 6° = 34 3, that calculated from HNO, 
bemg 31 6 HNO, is slowly and partially decom- 
posed by sunlight, givmg NO„ 0, and H,0 , so 
that when exposed to sunhght the acid becomes 
yellow and contains NO,. Solution of HNO, in 
water, and dilution of the liquid, are accom- 


lanied by production of heat , Thomsen {Th 3, 
>b) gives the followmg table — 


m 

[HNO*,xH“0] 

[HNO*urH»O^H*0] 

6 

2006 

1280 

1 

3285 


15 

4160 

1650 

26 

6276 

1389 

8 

6710 


5 

6665 

658 

10 

7818 

140 

20 

7468 

-22 

40 

7486 

-16 

80 

7421 

29 

100 

7489 j 


160 

7460 J 

45 

820 ! 

7498 
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If these results are plotted, and a curve drawn, 
with the horizontal hues showing molecules of 
HjO and the vertical lines showing quantities of 
heat, the curve shows no signs of irregularity; 
hence, Thomsen concludes that the heat of sola* 
tion and dilution of HNO, does not indicate the 
formation of any definite hydrates of HNO, 
Considering the results which have followed a 
very close and extended examination of the heat 
of dilution of HjSO^ {v especially Pickering, 
C J 57, 64), it seems inadvisable to draw con* 
elusions in favour of, or against, the formation 
of hydrates of HNO3, from the limited number 
of thermal observations made by Thomsen 
Berthelot (Bl [2] 22, 530) has also measured 
the heat produced on adding water to HNO, 
already diluted with known quantities of water, 
and concludes that a hydrate HNO, 2H2O exists 
in aqueous solutions of HNO, Perkin has de- 
termined the magnetic rotatory power of HNO, 
and HNO, ajH^O (C J 65, 680) , his results 
are -MM HNO,- 118, MM HNO,+2 67HO 
= 3 666 Now by deducting2 67 (M M of 2 67H,0) 
from 8 656, we get 986 as the M M of HNO, 
in presence of 2 67H^O , but pure HNO, gave 
MM 1 18 , hence the water has reduced the 
MM of HNO, by 194 From these results, 
Perkin concludes that HNO, and H^O combine 
to form HjNO^ 

The electrical conductivity of HNO,Aq for 
increasing dilution has been measured by Kohl- 
rausch a Grotrian (P M [4] 49, 417) and by 
Ostwald (Z P C 1, 74) Conductivity increases | 
sUghtly with dilution, but soon reaches a maxi- 1 
mum The behaviour of HNO,Aq in this re- 
spect IS characteristic of that of the strong 
monobasic acids (c/ also Bouty, C B 106, 654) 
Roscoe (C J IS, 160) has shown that distilhng 
HNO,Aq at 760 mm results in production of an 
acid containing 68 p c HNO, , the formula 
2HNO, SHjO requires 70 p c , and HNO, 2H2O 
requires 63 6 p c , HNO, , the liquid of constant 
B P IS therefore not a definite hydrate This 
liquid boils at 120 6° under 735 mm pressure 
By distilling at 160 mm pressure, Boscoe ob- 
tained an acid containing 67 6 p 0 HNO, , at 
70 mm (B P 65°-70'^) the acid contained 66 7 
p c HNO, , at pressure greater than 760 mm 
rather more than 68 p c HNO, was present in the 
acid of constant B P The percentage of HNO, 
in the liquid obtained by passmg dry air into 
HNOgAq containing from 64 to 68 p c HNO„ 
varies with temperature, the higher the tem- 
perature the greater the percentage of HNO, 
For every mixture of HNO, and H,0 there is a 
fixed temperature, whereat HNO, and H,0 eva- 
porate in the same proportion as they are pre- 
sent in the residual acid , for 66 2 p 0 HNO, 
this temperature is 100®, for 64 5 p 0 it is 60® 
(Roscoe, Z c , for older observations v Millon, 
J pr 29, 349 , Smith, Ph C 1848 203) When 
HNO, and H,0 are mixed, the maximum con- 
traction takes place for the ratio 2HNO, SH^O 
(Kolb, A Ch [4] 10, 140) 

Kolb {A Ch [4] 10, 186) gives the following 
table, showmg weight of HNO, is 100 pts of 
HNO,Aq (p) at 0® and 16® The numbers marked 
with an asterisk were directly determmed by 
addmg a weighed excess of CaCO„ and weigmng 
tberendae ~ 


F 

8 .0. 

Oontraotlon 

atO® 

at 15® 

100 00 

1669 

1530 

0 0000 

99 84* 

1669* 

1530* 

0 0004 

90 42* 

1668* 

1630* 

0 0010 

99 52* 

1667* 

1629* 

0 0014 

97 89* 

1661* 

1523* 

0 0065 

97 00 

1648 

1620 

0 0090 

96 00 

1644 

1616 

0 0120 

'95 27* 

1642* 

1614* 

0 0142 

94 00 

1637 

1609 

0 0182 

93 01* 

1633* 

1606* 

0 0208 

92 00 

1629 

1603 

0 0242 

91 00 

1626 

1499 

0 0272 

90 00 

1622 

1496 

0 0301 

89 56* 

1621* 

1494* 

0 0316 

88 00 

1614 

1488 

0 0364 

87 45* 

1613* 

1486* 

0 0369 

86 17* 

1607* 

1482 

0 0404 

85 00 

1603 

1478 

0 0433 

84 00 

1499 

1474 

0 0459 

83 00 

1495 

1470 

0 0486 

82 00 

1492 

1467 

0 0508 

80 96* 

1488* 

1463* 

0 0531 

80 00 

1484 

1460 

0 0666 

79 00 

1481 

1466 

0 0580 

77 66 

1476 

1461 

0 0610 

76 00 

1469 

1445 

0 0643 

75 00 

1465 

1442 

0 0666 

74 01* 

1462* 

1438* 

0 0688 

73 00 

1457 

1435 

0 0708 

72 39* 

1465* 

1432* 

0 0722 

71 24* 

1460* 

1429* 

0 0740 

69 9b 

1444 

1423 

0 0760 

69 20* 

1441 

1419* 

0 0771 

68 00 

1435 

1414 

0 0784 

67 00 

1430 

1410 

0 0796 

66 00 

1426 

1405 

0 0806 

65 07 

1 420* 

1400* 

0 0818 

64 00 

1416 I 

1395 

0 0830 

63 59 

1413 ; 

1393 

0 0833 

62 00 

1404 

1386 

0 0846 

61 21* 

1 400* 

1381* 

0 0850 

60 00 

1393 

1374 

0 0864 

69 59* 

1 391* 

1372* 

0 0866 

58 88 

1387 

1368 

0 0861 

68 00 

1382 

1363 

0 0864 

67 00 

1376 

1358 

0 0868 

66 10* 

1371* 

1353* 

0 0870 

65 00 

1365 

1846 

0 0874 

64 00 

1359 

1341 

0 0876 

63 81 

1368 

1339 

0 0876 

68 00 

1353 

1335 

0 0876 

62 33* 

1349* 

1331* 

0 0876 

60 99 

1341* 

1323* 

0 0872 

49 97 

1334 

1317 

0 0867 

49 00 

1328 

1312 

0 0862 

48 00 

1321 

1304 

0 0^56 

47 18* 

1316* 

1298* 

0 0850 

46 64 

1312 

1295 

0 0848 

45 00 

1800 

1284 

(H>885 

43 63* 

1291* 

1274* 

00820 

42 00 

1280 

1264 

0 0808 

i 4100 

1274 

1267 

0 0796 

40 00 

1267 

1261 

00786 

89 00 

1260 

1244 

00755 

87 96* 

1253* 

1237* 

0*0762 

8600 

1240 

1225 

0*0740 
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p 

so 

Contraction 

at 00 

at 15® 

35 00 

1234 

1218 

0 0729 

83 86* 

1 226* 

1211* 

0 0718 

82 00 

1214 

1198 

0 0692 

8100 

1207 

1192 

0 0678 

80 00 

1200 

1185 

0 0664 

29 00 

1194 

1179 

0 0660 

28 00* 

1187* 

1172* 

0 0635* 

27 00 

1180 

1166 

0 0616 

26 71 

1171* 

1157* 

0 0593 

23 00 

1163 

1138 

0 0620 

20 00 

1132 

1120 

0 0488 

17 47* 

1115 

1106 

0 0422 

16 00 

1099 

1089 

0 0336 

13 00 

1085 

1077 

0 0316 

1141* 

1076 

1067* 

0 0296 

7 22* 

1050 

1045* 

0 0206 

400 

1026 

1022 

0 0112 

200 

1013 

1010 

0 0056 

000 

1000 

1999 

0 0000 


On adding water to the fuming red nitrio 
AOid, the liquid becomes green, then blue, and 
finally colourless when dilute, red vapour of 
NOj IS evolved, the more rapidly the higher is 
the temperature The NOj present in the 
fummg acid is slowly decomposed by the 
added water, giving HNOj, which colours the 
hquid blue (the green colour being the result of 
the yellow caused by NOj and the blue caused 
by HNOj) , on fuither dilution NO is evolved, 
and only HNO, remains 

(1) 2NO, + KjO « HNO3 + HNO3 , 

(2) 8HNO3 = HNO3 + 2NO + HP 
Reactions — 1 Heat decomposes HNO3 to 

NOj, H3O, and 0 , the decomposition is complete 
at 0 266<» (Carius, B 4, 828) —2 Dight slowly 
decomposes HNO, in the same way as heat, 
hence very cone HNOjAq kept in an open place 
always contains some NOj — 3 The products of 
eleetfolysis of HNO,Aq vary with the dilution of 
the acid , with acid 2HNO3 SH^O no H is evolved 
at first, after a little NO comes off, and then H 
begms, while the NO slowly ceases , as dilution 
increases H is evolved and products of reduction 
— N3O,, NO, N, and NH, — are produced, the more 
rapid the electrolysis the greater is the quantity 
of H evolved , very dilute acid evolves H only 
without the formation of reduced products (Bour- 
gom, J Ph [4] 13, 266 [abstract in C J [2] 9, 
886], Gladstone a Tribe, 0 J 35,172) — 4 Cone 
HNO,Aq IB rapidly reduced by hydrogen occluded 
by Pt or Pd, with oxidation of the H (G a T , 
I c ) —6 HNOjAq is also reduced by many 
metals , the products vary with temperature, 
concentration of the acid, and the nature of the 
metal Mg with 68 p 0 acid plus an equal quan 
tity, or twice the quantity, of water, produces H 
along with gaseous reduction products (G a T , 
C J 85, 178) The gaseous reduction products 
are generally Np, NO, and N , these gases are 
formed by the reaction with HNOjAq oieg Al, 
Cd, Co, Ou, In, Pe, Pb, Mg, Ni, Ag, Tl, Sn, Zn 
(Acworth, Q J 28, 828 , Acworth a Armstrong, 
0 J 82, 54) It appears to be the case that the 
greater the heat of formation of a metalhc oxide 
the more completely is HNO^Aq reduced by the 


metal {cf Thomsen, Th 3, 647) Al, Cd, Fe, Mg, 
Pb, Sn, Zn, and the alkali metals produce 
NHjNOj and NH2OH, but no nitrous acid or 
nitrites , Bi, Cu, Hg, and Ag produce nitrites 
but no NH4NO, or NHpH (Divers, G J 43, 
443 , for the combined action of HNOgAq and 
H2S04Aq on Zn v Divers a Shimidzu, C J 
47, 697) In most cases nitrates of the metals 
are formed, but sometimes these are decomposed 
with the final formation of oxides, e g Sb, Sn, 
and W {v also Veley, Pr 48, 458) Ta, Ti, Au, 
and most of the Pt metals do not react with 
HNOjAq —6 All the solid wow metals are oxi- 
dised by nitric acid —7 Oxidisable compounds 
: are oxidised by HNOaAq, eg ferrous compounds 
are changed to ferric, stannous to stanme, ar- 
j senious to arsenic , sulphides generally yield 
I sulphates and nitrates —8 Hydrwdic acid and 
iodides yield H^O, NO, and I — 9 Hydrochloric 
a^id gives HgO, NOCl, and Cl (v aqua regia 
under Chlorhydric acid, vol 11 p 8 , Reactions 
I No 17) —10 Organic compounds are oxidised 
I by HNOgAq, straw, hay, cotton, &o , are in 
flamed by the cone acid (Kraut, B 14, 301) 
Many organic compounds, especially ^those of the 
benzenoid class, form nitro derivatives, H being 
replaced by NOo — 11 With starch, N2O3 or a 
mixture of this with NO^ is produced , HNOaAq 
S G 1 3 to 1 35 gives almost pure NgOa , if the 
S G 18 greater than 1 36 NOj is also produced , 
if S G 18 less than 1 3 the chief gaseous product 
18 NO (Lunge, B 11, 1229, 1641) 

Combinations — 1 With water , it is still 
undecided whether a hydrate or hydrates of 
HNO, are produced when HNO 3 is dissolved in 
water, v Properties, p 619 — 2 VfiiYi ammonia 
to form NH 4 NO 3 — 3 With dry sulphur dioxide 
to form SO 2 NO 2 OH h Nitrogen derivatives or 
SULPHUR acids in vol IV ) — 4 With some ni 
trates to form acid salts, according to Ditto 
{A Ch r5] 18, 320), the nitrates which combine 
with HNO 3 when dissolved m excess of the acid 
are those of NH^, K, Bb, and Tl — 5 With nitric 
anhydride io ioxTO. (HN 03 ) 2 N 20 j (^HaNPu, v 
Ihnitrie acid, infra) 

Detection and Estimation v Manuals of 
Analysis 

Dinitrio acid H2N40„( = (HN08)2 NaOj) 
Weber {J pr [2] 6 , 342) obtained this compound 
by adding very cone colourless HNO 3 to melted 
N 2 O 5 , and coohng to c 8 ° (for details of prepa- 
ration V Weber, Ic ) A bluish yellow liquid, so 
lidifying at c 6 ° , S G 1 642 at 18° Fumes m air , 
dissolves in water with production of much heat , 
when gently warmed N 2 O 5 is evolved It is very 
dangerous to keep the compound in sealed tubes 
as explosions generally occur Acts as a power 
ful oxidiser , forms NOj derivatives with many 
carbon compounds The relation of this acid 
to nitric acid is probably similar to that of disul- 
phonic to sulphomc acid HjSO^ + SO 3 =» HjSjO. , 
2HN0, + N203=»H2N40„ M M P M 

KITBIBES Oompounds of N with one other 
more positive element The term is generally 
applied to the binary compounds of N with B, 
P, Si, and the metals The metallic nitrides 
have for the most part the composition denoted 
by the formulae BN, BgN, or B,N , B » monovalent 
metal They are mostly obtained by the action 
of ammonia on metalhc oxides or chlorides; 
frequently also by the direct action of atmospberio 
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citiogen on metals at the moment of separation 
from their oxides by charcoal Some metallic 
nitrides are also obtained by the reaction of 
metals or oxides of metals with hydrazoic acid, 
HNg (2 V p 669) Most of them have a metallic 
aspect, are easily decomposed by heat, sometimes 


that nitrates are formed m a fertile soil from NH4 
salts applied to the soil The following table, 
taken from the article NiTwrioATioN m the first 
edition of this Dictionary (Supp 111 p 1399), 
exhibits very clearly the oxidation of NH4 sidU 
to nitrates in the soil — 


Nitrogen existing as nitrates m one million parts of drainage water* 


Plots which received no 
Is 1 f * sjilta 


Plots which received 4001b8 salts per acre, 
between March 10 and 13 


Dates on which 





• 







drainage water 
was collected 

3 and 4 

* 6 

16 

17 

7 

10 

11 

12 

13 

14 

16 

February 16, 1879 
April 7, 1879 

34 

87 

42 

33 

85 

52 

48 

41 

88 

48 

42 

3 G 

29 

36 

23 

39 0 

45 4 

418 

25 4 

29 4 

33 0 

40 4 


With explosion, some of them, however, with 
stand a very high temperature without decom 
position Many of them are reduced to metals 
by strongly heating in hydrogen or ammonia 
gas , heated with water or hydrate of potassium 
they often yield metalho oxides and ammonia , 
they burn when heated in the air They unite 
with other metalhc compounds, especially with 
metalamides The chief metallic nitrides are 
those of Al, Cu, Cr, Fe, Mg, Hg, Mo, Ni, Nb, Pt, 
K, Na, Ta, Th, ?Sn, Ti, W, U, Y, Zn, and Zr 
For descriptions of the nitrides v the several 
metals enumerated above M M P M 

NITBIFICATIOK Nitre occurs in many 
p xrts of the earth In some places it is found 
as an efflorescence on the surface of the soil , 
it IS formed on the sides of caves (generally 
those frequented by animals), on the walls of 
old stables, and in the soil surrounding some of 
the villages in North India (v Palmer, C J [2] 
b, 318) Nitre also occurs in Algeria, Spam, 
, and very large deposits of NaNOg are found 
in Peru Nitrates are found in all, or almost 
all, soils, especially in those which aie fertile 
and well manured Nitrates are obtained by 
the artificial oxidation of nitrogenous matters 
in soils, by arranging the conditions so that 
there is first an accumulation of nitrogenous 
compounds, and then a slow oxidation in pre- 
sence of moisture and some base which com- 
bines with the HNOj as it is produced {v Potas- 
sium nitrate, Formation, p 615) 

That HNO3 is formed by the oxidation of 
nitrogen compounds has been abundantly 
proved {eg by Boussmgault, G R 82, 477) 
There is no convincing expenmental proof that 
the N of the a^r is oxidised to HNO„ under 
normal naturally occurrmg conditions L T 
Wright {O J 35, 42) found that HNO, is 
formed by burnmg H in air, but that if special 
precautions are taken to remove all NH, 
from the air, HNO, is not formed Bous 
singault (0 R 76, 22) found that there was 
no increase in the total N in a quantity of 
<8oil rich in N compounds, after keepmg m a 
•closed vessel full of air for 11 years, although 
there was a marked increase in the nitrates in 
the soil Yanous experimenters have proved 
that NH, can be oxidised to HNO„ eg by 
ozone, by EMnO, and H^SO^, dto (v Nitric 
4cm, Formation, p 518) Experiments con- 
ducted at Bothamsted have proved oonclusively 


In 1862, Pasteur suggested that the oxida- 
tion of nitrogen compounds in the soil to nitrates 
IS accomplished by a living organism In 1877 
Schloesmg a Muntz (0 B 84, 301 , 86, 1018) 
showed that nitrification did not take place in 
sewage slowly filtered through a column of pure 
sand and limestone until after 20 days, that 
nitrification then proceeded rapidly, but was 
completely stopped by allowing vapour of chloro 
form free access to the surface of the sand and 
limestone, 7 weeks after the application of 
CHCls, a little vegetable earth, which was known 
to nitrify easily, was placed on the surface of 
the sand, and then nitrification began again 
S a M also showed that heating soil to 100® 
destroyed the power of that soil to produce m- 
trates from nitrogenous matter 

Warington has conducted, at Bothamsted, 
an extensive, laborious, and accurate, senes of 
experiments on nitrification in soils, his me- 
moirs are to be found in G J 33, 44 , 35, 429 , 
45, 637 [numerous references here to other 
workers], 47,758, 51, 118, 53,761, cf also 
Munro, G J 49, 632 The results fully confirm 
the view that the production of nitrates in soils 
from nitrogenous compounds is due to the ac- 
tivity of a living organism Summarising the 
results, Warington says (0 J 46, 461) ‘ Nitn- 
fication in soils and waters is found to be strictly 
limited to the range of temperature to which 
the vital activity of low organisms is confined 
Nitrification is also dependent on the presence 
of plant-food suitable to organisms of low 
character Further proof is afforded by the fact 
that antiseptics are fatal to nitrification The 
action of heat is equally confirmatory By 
raismg sewage or soil to the temperature of boil- 
ing water, its nitnfying power is entirely de- 
stroyed Finally, nitrification can be started m 
boiled sewage, or in other sterilised liquids of 
suitable composition, by the addition of a few 
particles of surface soil, or a few drops of a solu- 
tion which has lately nitrified , while, if no such 
addition is made, &ese hquids may be freely 
exposed to filtered air without mtnfioation tak- 
ing place Bchloesmg has apparently given 
a final blow to the theory that air exists in a 
condensed state m the pores of a soil, and may 
on that account exert special oxidising powers, 
by his recent experiments (Ann de la Science 
agronomtque, 1884 1), showing that the gases 
in a vegetable soil simply occupy the normal 
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volume due to temperature and atmospheno 
presBure ’ 

The result of Warmgton’s examination of 
the classes of bodies that undergo nitrification 
in soils 18, that all nitrogenous substances which 
^eld ammoniA by the action of organisms ex- 
istmg m fertile soils are mtnfiable (C J 45,658) 

The conditions under which mtnfioation pro- 
ceeds in soils, sewage, &o , are as follows (W. 
O J 45, 654 et aeq ) —(1) A sufficient quantity 
of some base must be present to oombme with 
the nitno acid When the whole of the b^ises 
present are neutrahsed the nitrification stops, 
although nitrifiable compounds may still be pre- 
sent There is a limit to the quantity of alka- 
Ime carbonate which can be present in a liquid 
undergomg nitrification This fact renders im- 
possible the nitrification of nrme, except when 
diluted with water, because the first product of 
the action on urme of organisms in the soil is 
NH4 carbonate, and unless this be present m 
very moderate quantity mtrification cannot pro- 
ceed Warmgton*8 experiments showed that 14 
arts unne m 100 water did not mtnfy when 
opt in contact with soil containing nitnfymg 
organisms for 172 days Addition of gypsum 
allows nitrification to proceed in cases where it 
would either not occur or be stopped by the 
presence of NH4 carbonate (W , 0 / 47, 758 , 
Pickard, Ann de Scunceagronom/iqiietlSS^ 802, 
Jouhe, thtd 1884 289) Thus, whereas a 14 p 0 
unne solution did not nitrify after 172 days, a 
80 p 0 solution, to which gypsum was added, nitri- 
fied after 78 days, and a 50 p c solution contain- 
ing gypsum nitrified after 151 days (2) In order 
that a mtrogenous liquid shall mtnfy, the con- 
centration of the liquid must not exceed a cer- 
tain degree (for experiments v 0 45, 662) 

(8) A sufficient quantity of the nitnfymg 
organism must be present The vigour of the 
orgamsms obtained m different cultivations 
differs considerably A liquid which refuses to 
mtnfy when seeded, because its concentration is 
excessive, may be caused to undergo mtnfioation 
by seedmg it with a very vigorous organism, % e 
one which has been obtained by cultivation in a 
fairly cone solution well supplied with nutn- 
ment ‘ The plan that has proved most effective 
in produemg rapid mtnfioation is to make use of 
the sediment lying at the bottom of the vessel in 
which the mtnfication of a fairly strong solution 
has been conducted ’ (W , Z c p 665) (4) Stagnant 
liquids of considerable depth nitrify much less 
quickly than a shallow liquid of similar com- 
position, or than a liquid which is poured over 
a porous sohd and so brought into contact with 
fresh supplies of oxygen (5) Some quantity of 
carbon m combination — ‘organic carbon’ — is 
needed for the nourishment of the mtnfying 
organism, but no advantage accrues from the 
presence of more 0 than is required for this pur- 
pose {cf Munro, 0 J 49, 651 et seq ) (6) Kitn- 
fioation proceeds withm certam limits of tem- 
perature, the organism seems to be destroyed 
at, or somewhat below, 100° , at d°-5^ nitnfica- 
tion proceeds much more slowly than at some- 
what higher temperatures (7) Light tends to 
decrease, or even stop, the process of mtnfioa- 
tion (v W , 0 J 88,44) The product of nitn- 
fioation 18 sometimes a mtnte, sometimes a 
mtrate, and tometunas both The exact con- 


ditions under which mtnte and nitrate are 
formed have not yet been determined satisfac 
tonly In a later commumcation (C J 59, 
484) Wanngton desonbes the isolation of two 
organisms one of these oxidises ammonia to 
mtrous acid and has no effect on nitrites , the 
other produces neither nitrites nor nitrates in 
ammoniaoal solutions, but m absence of ammo- 
ma rapidly converts mtntes mto mtrates P F 
Frankland and G 0 Frankland (Pr 47, 296) 
seem to have isolated a bacillus, which grow^ 
slowly m broth, and which converts ammoniav. li 
salts mto mtrates 

With regard to the distnbution of the nitrify- 
ing organisms in the soil, Warmgton’s experi 
ments show that the organisms are not evenly 
distributed below a depth of about 9 inches in 
clay-soils (0 J 45, 649), and that nitrification 
occurs chiefly, if not altogether, in the surface 
soil, and rarely in a olay-subsoil 2 or 3 feet from 
the surface (G J 51, 118) M M P M 

NITBILES Compounds of the form B C N 
where R is an organic radicle 

Formation —1 By distillmg potassium alkyl 
sulphates (KRSO4) with potassium cyanide 
(Dumas, 0 B 25, 474) — 2 From alkyl iodides 
and potassium cyanide in presence of dilute 
alcohol (Schlagdenhauffen, G B 48,228 , Henry, 
0 B 104, 1181) — 8 By dehydratmg amides by 
distillation with or P^S^ (Dumas, Malaguti, 
a Leblanc, A 64, 383) — 4 By distiUmg orgamo 
acids with potassium or lead sulphooyamde 
This reaction is most successful with aromatic 
acids (Kruss, B 17, 1766) — 5 By boiling the 
formyl derivatives of aromatic amines (e g 
(formamlide) with zinc dust (Gasiorowski, B 
17,73) — 6 By the action of bromine and NaOH 
on the amide of the acid containing one C 
atom more X CH^ CONH^ + SBrj + 8NaOH 

« X ON + 6NaBr + NajCOg + 6Hp Tins reac- 
tion, which gives a means of descending the 
senes, is particularly applicable to the higher 
homologues (yield from monoamide = 30 pc), 
but the lower the homologue the smaller is the 
yield, till in the case of valeramide hardly any 
nitrile at all is formed, the chief product of the 
; reaction bemg butylamme (Hofmann, B 17, 
1406) — 7 By distillmg the formyl derivatives 
of aromatic monamines with zinc dust, the yield 
bemg 10 p 0 -20 p 0 (Gasiorowski a Merz, B 
18, 1008) — 8 By warming the oxim of the corre 
spending aldehyde with ACjO — 9 Aromatic 
nitnles may be formed from diazo- compounds 
by Sandmeyer’s reaction, using cuprous cyanide 
(Sandmeyer, B 17, 265d| 

Beaohons — 1 Readily converted mto NH, 
and the correspondmg acid by heating with 
acids or alkalis Cold cone HGlAq forms the 
intermediate amides — 2 Alcohol (1 mol ) and 
gaseous HGl form the salt of an imido-ether, 
eg CH,CH(OEt)NH,Cl-8 Zinc and dilute 
acids yield the corresponding amine (Mendius, 
A 121, 129) — 4 H7S unites, forming a thio- 
amide,s g OH, GS Nj^ — 5 Sodium polymensea 
many fatty nitnles Sodium acting on an alco- 
holic solution of aromatic nitnles often reduces 
them to the aromatic hydrocarbons or their 
hydndes (Bamberger a Lodter, B 20, 1702) — 
6 £U3r combines with mtriles The product is 
decomposed by water, fatty nitnles yielding the 
send, while beuzonitnle yields benzamide- 
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7 Siyd/roxylam%n$ niuteft forming amidoxxma 
B 0(NH,) NOH 

Isonitrildiii v. Oamumtnes 

NITBILO BIACETONAMIKE Aobtov- 

AMXNB 

1YITBII.0 - PBOPIOinTEII.E A name for 

bydrooyanaldine v vol i p 104 

NlTBllES Salts of nitrous acid, HNO^, v. 
Nitrous acid and Nitrites, under Nitbooem, 
p 667 

NITBO- Use of this prefix applied to in* 
organic compounds for nit/ro* compounds and 
nitro salts V the element the mtro compound of 
which IB sought for, or the salts to the names of 
which mtro is prefixed Thus, n/ilroferrocyanides 
are described under ferrocyanides, a section of the 
group Gxakidbb , mtrochromate of potassium is 
described under Chrouxtes 

NITBO-ACENAPHTHENE OiANO^ [166«] 
(J), [102°] (A1 Formed by nitrating aoe- 
naphthene dissolved in HOAo (Jandrier, G R 
104,1868, Quincke, 5 20,609, 21,1464) Pale- 
yellow needles (by sublimation) Easily reduced 
by zinc and HGl to an amido derivative, which 
yields a bluish- violet product on oxidation 
Dinitro-acenaphthene C,2Ha(N02)2. [206°] 

Yellow needles, formed at the same time as the 
preceding (Q , cf Berthelot, Bl 8, 250) | 

NITBO ACETIC ACID GH,(N02)C02H or 
GH2(0N0)C0^H 

Ethyl ether mk* (o 166°) S G 2 1 133 
Formed from bromo or lodo acetic ether and 
silver nitrite at 130° Extracted with ether 
Fororand, Bl [2] 31, 636 , Steinw, B 15, 1606 , 
Lewkowitsoh, J pr [2] 20, 163) Oil, smellmg 
like nitrous ether Yields amido acetic ether 
on reduction Splits up when boiled for a long 
time, yielding GOj, oxalic ether, and NO 

NITBO ACETAMIDO - DI METHYL-HYDBO- 
QUINONE V AcetyUdi methyl derwalive of 
Nitbo amido-hydboquinonb 

NITBO ACET ANILINE v Acetyl derwatwe 
of Nitbo ai^ilinb 

NIIBO-ACET-NAPHTHALIDE v Acelyl de* 
rivative of Nitbo maphthylaminx 

JNITBO ACETONITBILE A name formerly 
given to fulmmio acid {v vol ii p 817) 

NITBO ACETONYL-IJBEA 

0“®«<N?NOJCO><^> [Wl”] Obtained by 

nitrating acetonyl urea (Franchimont a Klobbie, 
R T 0 7, 241) Slender needles, si sol water 
and benzene, sol alcohol and ether Decomposed 
by boiling water, forming a oxy-isobutync acid 
o NITBO-ACETOPHENONE OgH^NO, le 
CHg GO OgH4NO,[l 2] Nitro phenyl methyl 
ketone Formed, together with the m- isomende, 
by mtration of acetophenone, especially at 40° 
(Engler, B 18, 2238) Prepared by boilmg o 
nitro-benzoyl-aoetoacetio ether with dilute H^SO^ 
for 8 hours, and extracting with ether (Guthzeit, 
A 221, 326) Oil, V sol alcohol With PCI* it 
yields ohloro-o-nitro-styrene Boiling alcoholic 
ammonium sulphide converts it into indigo 
KMnO^ ^elds o-mtro benzoic acid Tm 
HGl yield o-amido-acetophenone (242°-862°). 
m Nitro-aoetc-phenone 

OH, CO 0,H4N0, [1 8] [81°] (Buohka, B 10, 

1714) Formed by the action of m nitio-benzoyl 
ehlonde on sodio acetacetic ether and digesting 
the product with water (Gevekoht, B 16, 2064) 


Obtained also by nitrating acetophenone m the 
cold Needles, volatile with steam Yields 7a- 
mtro-benzoic acid on oxidation 

Oxim [132°] Forms a methyl-ether [64°] 
(Gabriel, B 16,3063) 

n-Nitro-acetophenone OH, CO 0,H4NO,[1:4]« 
[81°] Formed by the action of p mtro-benzoyl 
chloride on sodio acetacetic ether, and digesting 
the product with water (Gevekoht, B 16, 2084) 
Formed also by warmmgp-mtro phenyl-propioUo 
acid with dilute H,S04, or by allowmg its ether 
to fitand with cone H3SO4 at 40°, pouring the 
p mtro-benzoyl acetic acid which is formed mto 
water, and expelling CO, by boiling (Drewson, 
A 212, 160, Engler a Zulke, B 22, 203) 
Yellow pnsms Yields chloro-p-mtro-styrene 
with PGl^ Yields p-amido acetophenone [106°] 
on reduction by tm and HGL 
Phenyl-hydra side 
OH3 C (N,HPh) C,H4N0, [132°] 

NIlBO-ACET TOLUIDE v Acetyl dorwa- 
twe of Nitbo toluibinb 

NITBO ACET-XTLIDE v. Acetyl derivative 
of Nitbo xylidinb 

DI-NITBO-ACETYLENE-DI-TTBEA 04N,H40, 

unle Formed by mtratmg acetylene-di-urea 
(Franchimont a Elobbie, B T C 7, 18) Chars at 
180° On boilmg with water it is decomposed mto 
COm water, and an isomende of hydantoio acid. 
NlTBO- ACIDS V. Nitbo- compounds 
( a).NlTB0-ACBIDIN£ CiAN^O, le. 
0„H,(N0,)N [214°] Formed, together with 

the two following bodies, by mtratmg aendme 
(Graebe a Caro, A 168, 275) Golden-yellow 
plates (by sublimation), msol water, si soL 
alcohol and ether Its solution m dilute acids 
shows blue fluorescence The hydroohlonda 
crystallises m yellow prisms 

(3) Nitro-aoridine [164°] Plates, v eoL hot 
alcohol Forms salts with acids 

Di-mtro aendme G„H,(N02),N. Reddish- 
yellow tables, si sol alcohol and ether Does 
not dissolve in dilute acids 

TBI NITBO ACBIDINE CABBOXYLIC ACID 
0„H,(N02),NC02H Formed by boilmg methyl- 
acridme with HNO, (S G 1 33) (Bernthsen, A» 
224, 40) Yellow prisms 

NITBO ALDEHYDO BENZOIC ACID 

0,H3(ch 0)(N02) co;a [i 2 4 ] li 6 o ] 

Formed, together with a small quantity of 
OA(OHO)(NO,) CO^^H [13 4] [184°] by mtra- 
ting p aldehydo benzoic acid (Ldw, A 231, 868) 
Four sided prisms (from water), v sol idcohol 
and ether With acetone and NaOH it forma 
mdigo carboxylic acid — AgA' si sol water 
Ethyl ether EtA' 

NITBO ALDEHYDO-CINNAMIC ACID 
O.ANO, M 04H,(CH OH 00,H)(NOJ(OHO) 
[1 2 4] [194°]. Formed by nitration of aldehydo- 
omnamio acid (Ldw, A 231,376) Prisms V. 
sol glacial acetic acid, acetone, and hot water, 
hardly soL ether or chloroform Does not give 
the indigo reaction with acetone and NaOH, so 
that NO, 18 probably not ortho to CHO — AgA' aq* 
Ethyl ether EtA' [80°] Pnsms 
NITBO ALIZABIN v Nitbo-di-oxy AiiTBBa* 
quinomb 

DI NITBO AILYL-ANIUNE CANA 
C,H,NHCA(NO,)y [76°] Formed from bromo- 
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f» di niirO'benzenet allylamine, and alcohol 
-(Bomburgh, B T, 0. 4, 192) Yellow needles 
Tri-nttro-allyl-aniline G0H8N4O, le 
€ANH0A(N0,), [80°] Formed by the 

action of allylamine on chloro tri nitro benzene 
^pieryl ohlonde) (R ) 

f>.NlTBO.ALLTL.B£NZOYL.ACETIG ETHEB 

€ A(N0J CO 0H(0,H5) COjEt [46‘»] Formed 
(from sodium p nitro benzoyl acetic ether and 
allyl iodide (Perkin a Bellenot, G J 49, 462) 
KITBO-AMIDO-ACETAMIDE aH,N,Oa te 
CHjpNH NO2) CONH2 Formed by decomposing 
nitro hydantoin by boiling water (Franchimont 
a Klobbie, B T 0 It 289) Long prisms, de- 
•composmg at 180° 

KITBO . BI . AMIBO. BENZENE v Nitbo. 

fHENYLENE niAlONB 

NITBO- AMIBO- BENZENE 8BLPH0NIC 
ACIB OeHeN^SOa te 

[2 14] 0 Nitramline sulphonic acid Formed 

by heatmg (1, 2, 4) bromo nitro benzene snl> 
phonic acid with alcoholic NH, at 180° (Goslich, 
A 180, 103) and by nitrating acetyl p amido 
benzene sulphonic acid (Nietzki, B 18, 294 , 21, 
8220). The same acid appears to be formed by 
sulpnonatmg o-nitro aniline (Post a Hardtung, 
B 18,88) Yellow needles, extremely sol water, 
m sol alcohol and HClAq Boiling aqueous 
KOH converts it into CaH3(N02)(0K)(S0,K) 
HClAq at 180° yields o-nitro aniline 

Salts— KA'aq S 5 at 6°-NH.A' S 13 
at 6° — BaA'2 24aq S 6 at 9° — OaA'g 24aq 
(P a H)— PbA'2 2aq S 2 at 6° 

Chloride C«H2(N02)(NH2) SO^Cl [60°] 
Amide [166°] Yellow needles 
Nitro-ai^do-benzene sulphonic acid 
CeH,(NO,)(NH2)(SO,H)[l 2 4] Formed by the 
action of HNO41 (1 mol ) on acetyl amido benzene 
m-sulphonio acid (1 mol ) dissolved in cone 
H2SO4 (Eger, B 21, 2679 , 22, 847) Yellow 
needles (from water), si sol alcohol, almost in- 
sol ether — KA' golden yellow plates (from 
water) — NaA' yellow needles, v sol water 
Nitro-amido-bensene sulphonic acid 
C,H,(N0J(NH2)(S0,H) [8 1 6] Formed by 
hea^g m-mtroaniline sulphate at 120°-170° 
with ClSOaH (Limpncht, B 18, 2186) Long 
colourless prisms or ghstemng plates Easily 
soluble in hot water, more sparingly in cold 
Salts — A'E aq long thin ghstenmg red 
pnsms or yellowish-red plates — A'Na2aq 
small yellow plates — A'jCa 4aq easily soluble 
large orange tables or thick red pnsms 
— A'jjBaaq red tablets or pnsms, sparmgly 
soluble m cold water 

Nitro-amido-benzene sulphonic acid 
‘CeH,(NOJ(NH2)(SO.H)[3 1 4] ? Formed by heat- 
ing m mtro aniline with fummg H2SO4 at 160° 
(Post a Hardtung, A 206, 102 , B 18, 40) 
Yellowish-brown pnsms — BaA'2aq long 
-spikes 8 14 at 100° — CaA'2 4aq small 
needles, v sol water This acid is perhaps 
identical with the preceding 

Nitro-amido-beniene sulphonic acid 
C,H,(N02)(NH2)(S0,H)[4 1 8] Formed in small 
quantity by heating OeH,Br(NO^(SOgH) [1 4 8] 
with alcoholic ammonia at 160° (Thomas, A 
186,182) Needles, V. sol water —BaA'. Uaq 
S 16 at 16° * 

Nitro-amido-bensene disulphonic acid 
C^2(N02)(NH2)(S0,H),. Formed by the action 


of ammomum sulphide on di mtro benzene di- 
sulphonic acid obtained from nitro benzene 
m sulphonic acid (Limpncht, B 8, 289) 
Very deliquescent mass — BaA'' 2aq 
(a).NlTBO.AlIIBO-BENZOIC ACIB 
C,H3N204 I e CaH,(N02) (NH^) C02H[2 6 1]. 
Mol w 182 Formed by boiling (a) di nitro- 
m-uramido benzoic acid with water (Griess, B 
5, 198 , 11, 1784) Yellow needles or prisms, 
m sol hot water, v sol hot alcohol Yields 
nitro oxy benzoic acid [169°] Yields on re- 
duction a diamido benzoic acid which forms 
p phenylene-dianune on distillation — ^BaA'2 ^^4 
(8)-Nitro-amido-benzoio acid 
03H8(N02)(NH2) C02H[4 3 1] [298°] Formed 

by boiling (j8) di mtro m uramido benzoic acid 
with water (Griess) Formed also by saponi- 
fying its acetyl derivative (Kaiser, B 18, 2946) 
Red plates or needles Yields on reduction a 
diamido benzoic acid which forms 0 phenylene- 
diamine on distillation — CaA'g aq red crystals, 
si sol water — BaA 2 2aq 

Ethyl ether EtA' [139°] Red needles 
Formyl derivative [221°] (Zehra, B 
28, 3634) 

Acetyl derivative 

C4H3(N02 )(NHAc)C 02H [206°] Formed, to- 

gether with the (2, 3, 1) isomeride, by nitrating 
m acetamido benzoic acid below 0° (K ) \ ellow 
tables — CaA'2 7iaq — BaA'j 7aq 
7-Nitro-ainido-benzoio acid 
0,Ha(N02)(NH2)(C02H)[2 3 1] [167°] Formed 
by boxlmg (7) di mtro m uramido benzoic acid 
with water (Gness, B 2, 436 , 6, 199) Formed 
also by sapomfymg its acetyl derivative which 
is prepared as above (K ) Long yellow needles, 
V sol hot water Yields 0 mtro benzoic acid 
on elimination of NH, (Gness, B 11, 1734) 
Yields on reduction a di amido benzoic acid 
which forms 0 phenylene diamine on distilla- 
tion — KA' 2aq —BaA', 7aq — HA'HCl, white 

crystals, decomposed by water 
Acetyl derivative 

OA(N02 )(NHAcJ COjH [241°] Colo ai less 
crystals — CaA'j oaq — BaA'2 aq 
(5)-Nitro amido benzoic acid 
C3H,(N02)(NH2) CO2H [3 4 1] [284°] Formed 

by heating di-nitro-p uramido benzoic acid with 
water griess, B 5, 866) Formed also by heat- 
ing C3Hg(N02)(0Me) CO2H [3 4 1] with aqueous 
ammoma at 140°~170° (H Salkowski, A 173, 
62) Reddish yellow needles (from alcohol), si 
sol hot water Yields, on reduction, di amido 
benzoic acid [210°] Converted into m mtro 
benzoic acid by the diazo reaction — KA'aq 
orange pnsms — ^BaA'j 6aq 

Ethyl ether EtA' [146°] Formed by 
heating CjHsBr (NO,) C02Et[4 3 l]withaloohoho 
NH, for 8 hours at 160° (Grohmann, B 23, 
8449) Yellow crystals 

Amide CA(N02)(NH2) CONH, [227°] 
Fontied by heating C.H3Br(N02) CONH [4 8 1] 
with aloohoho NH, at 180° (G ) Lemon yellow 
crystals, insol water, si sol alcohol 
Acetyl derivative 

0,H,(NOJ(NHAo) CO2H [221°] Formed by 
nitration of acetyl p amido benzoic acid below 
10° (Kaiser, B 18, 294^ Thick yellow tables, 
Y. si sol cold water — CaA', 2aq — BaA'g 6^aq 
(«)-Nitro-a]nido-bensoic acid 
0,H,(NO,)(NHJ(0O,H) [6 2.1] 



NITRO-AMIDO-CINNAMIC ACID 


Formation — 1 By boiling di mtro- o D1 . MITBO . AHIDO . BENZYL . KETHTL. 
aramido benzoic acid with water (Griess, B 11, KETONE 0,H,N,05 [214°] Formed by re- 

1730) —2 By heating 0«H3(N02)(0Et) COjEt ducing tn nitro benzyl methyl ketone m alco 
with alcoholic NHj, at 140° and boiling the re- holio solution with the theoretical quantity of 
suiting amide with baryta water (Hubner, A SnCL and HCl (Dittrich, B 23,2724) Groups 
195, 21) —3 By heatmg CO H of golden yellow needles (from alcohol) 

[2 5 1] with cone NHsAq at 145° (Rahlis, A 198, NITKO AMIDO-ISOBUTYL-BENZENE 
112) — 4 From its amide which is formed when C^H3(N02)(NH2) [1 2 3] Nitro isobutyl anu 

nitro isatoic acid is warmed with aqueous am line [124°] Formed by saponifying its acetyl 
monia (Kolbe, J pr [2] 30, 477) derivative (Gelzer, B 21, 2941) Yellow crys- 

Froperties —Slender yellow needles, v sol tals, v sol boiling water 
boihng water On elimination of it yields Acetyl derivative 
m nitro benzoic acid 03H3(N02)(NHAc) [106°] Obtamed by 

Salts — KA'2aq — CaA'^Oaq — BaA'jdaq nitrating C^H^CaH^NHAo Yellow needles, v 

V sol cold water, si sol hot water — PbA'^ 2aq — si sol boiling water 
HA'HCl needles, decomposed by water Nitro amido isobutyl benzene 

Amide CaH3(N02)(NH,) CONHa [200°- C,H3(N02)(NH2) [1 3 4] [106 5°] Formed 

210°] Yellow needles (from acetone) from its acetyl derivative and alcoholic potash 

(C) Nitro-amido-benzoio acid (Gelzer, B 20, 3254) Orange crystals, si soh 

0aH3(N02)(NH2)(C02H)[3 2 1] [204°] Formed hot water 

by heating 0aH3(N02)(0Et)(C02Et) [3 2 1] with Acetyl derivative 
alcoholic NHg at 130°-160° and saponifymg the CaH3(N02)(NBLA.c) [105°] (252°) Yellow 

resulting amide (Hubner, A 195, 37) Yellow needles Obtained from C,H, NHAc [1 4] 
needles (from water) On elimination of NHj it and fuming HNO, at 0° 
yields m nitro benzoic acid — KA' — CaA'j 2aq Di nitro amido isobutyl benzene 

— SrA'aSaq — BaA'2 2aq purple needles, si sol C3H2(C,H3)(N02)2(NH2) [127°] Got by heating 

cold water — Pb(OH)A' — CuA'j — AgA' — di nitro isobutyl phenol [93°] with NH,Aq at 

HA'HCl needles 175° (Barr, B 21, 1544) Yellow needles 

Ethyl ether ’Eik.’ [204°] Plates p NITRO DI AMIDO -DI- ISOBUTYL -TRI 

Amide C3H3(NO )(NH2)(CONH2) [109°] PHENYL METHANE 

Yellowplates, almost insol water and alcohol 03H,(N02) CH(CaH3(NH2) C*!!,)^ [126°] 

(tj) Nitro-amido-benzoic acid Formed fromp nitro benzoic aldehyde, p amido 

03H3(N02)(NH2 ) COjH [5 3 1] [208°] Formed isobutyl benzene, and cone H2SO4 (Bischler, B 

by reducing s di nitro benzoic acid with NHj 21, 3207) Yellow needles Its hydrochloride 
and HjS (Hubner, A 222, 81) Small golden and platinochloride are both crystallme Its di 
pnsms (from >^ater) On elimination of NH2 it acetyl denvative melts at 114°, and its di benz 
yields m nitro benzoic acid Reduces to di oyl derivative at 126° 

amido benzoic acid which, when distilled with m Nitro di p amido di isobutyl tn phenyl 
steam, forms phenylene w diamine —Na A' aq methane C H33N3O [65°] lormed from m 
red needles — NH4A' 3aq bright yellow needles nitro benzoic aldehyde, p amido isobutyl benz 
— BaA'adaq — CaA'jSJaq — PbA'jSJaq — ene, and cone H2SO4 

AgA aq Di benzoyl deriv a tive\}l^°] Plates 

Ethyl ether Eihf [165°] Yellow needles (a) NITRO o-AMIDO CINNAMIC ACID 
Di-nitro-o-amido-benzoio acid 0,H3N30a ze C9H8N2O4 le 03H3(NH2)(NO ) CH CH CO2H 
C^H,(N02)2(NH2) CO 2H Mol w 227 [256°] [240°] Formed from 0 amido cinnamic acid 

Formed, together with its methyl ether, by (Ipt), cone H2S04(15 pts), andKN03(3 pts) at 
heatmg CeH2(N04)XOEt) CO^Me with aqueous 0° On dilution with water (/3) nitro 0 amido cm 
ammonia (H Salkowski, B 4, 870 , A 173, 40) namic acid separates as brownish needles, while 
Golden yellow scales (from alcohol) — NH4A'aq the (a) compound may be ppd by nearly neu 
Methyl ether UeA.' [166°] Needles tralismg the mother liquor with NaOH (Fried 
Ethyl ether Eik! [135°] Laminae lander a Lazarus,^ 229,241) Brown needles 

Di nitro p amido benzoic acid Insol benzene, ethei, or petroleum, si sol water, 

C6n2(N02)2(NH2)(C02H) [5 3 4 1] Ghrysamsic v sol alcohol and acetone Dissolved by 
acid [260°] Formed by the action of aqueous mineral acids, but ppd by sodio acetate With 
ammonia upon 03H.^(N02)2(OMe)C04H, which 18 HCl at 150° it gives (a) -nitro carbostyril 
a product of the action of warm fuming HNO, (nitro oxy quinoline), which forms slender white 
on anisic acid (Cahours, A Ch [3] 27, 454, needles, v si sol alcohol, glacial acetic acid, or 
Beilstein a Kellner, A 128, 104) Formed also acetone, and does not melt below 320° 
by oxidation of di nitro p toluidme by chromic Ethyl ether EtA' [160°] Formed, 
acid mixture (Fnedenci, B 11, 1975) Plates along with (3) nitro-carbostynl, by mtrating 0- 
(from alcohol), si sol cold Aq — NH4A' —AgA' amido cinnamic ether Compact brown needles 
Methyl ether MeA' [144°] Plates {^) Nitro-o amido cinnamic acid 

Ethyl ether EtM [114°] Plates C3H3(NH3)(N02) CH CH CO3H [264°] Pre- 

Acetyl derivative pared as above Brownish yellow needles Insol 

03H2(N03j)2(NHAc) COjH [270°] Silky needles dilute mineral acids, and m water Sol alkalis 
Nitro-di-amido-benzoio acid C^H^NsO* %e With HOI at 160° it gives (3) -nitro car bo 
0JB[2(N0J(NH2)aC02H[6 4 3 i] Formed by re- styril [260°], which orystalUses from glacial 
duemg ohrysauisio acid with H^S and alconoho acetic acid xn compact yellow needles 
NH3 (B a K ) Mmute red crystals, v sol (S 4 1) -Nitro amido oinnamic acid 
alcohol, si sol hot water — NH4A'aq Mono- 03Hj(N0J(NH2) 08H2.C0*H [226°] Formed 

oLuuo prisms, a 1 1 809 , |3-77°32' by sapomfymg its acetyl derivative, which it 



626 


NTTRO-AMnXKJINNAMIO aOID. 


lonned by nitration of aoetyl-; 2 ’-amido omnamio 
acid (Gabnel a Herzberg, B 16, 2021) Bed 
needles Sol hot alcohol and acetic acid, less 
sol water, nearly msoL benzene and hgroln 
Acetyl der%vat%ve [261®-266®3 
iriTBO-A]IlDO.o.OBESOL 
C,HaMe(NOJ(NEy(OH) [1 3 6 2] [118°] Ob- 

tained by mtratmg 0.H,Me{00^)(NHAc)(0HJ 
[18 6 2] and saponifying the resulting acetyl 
derivative (Kietzki a Buppert, B 28, 8478) 
Brownish red needles (from alcohol) 

Di^aoetyl derivative 
C.HjMe(NOJ(NHAo)(OAc) [146°] 
Kitro-amido-cresol Methyl ether 
CAMe(NOj)(NH*)(OMe) [12 4 6], [182°] 

formed from its acetyl derivative Needles 

)n elimination of NBL, and reduction it yields 
3,H,Me(NHa)(OMe) [111°] Beduction yields 
JAMe^NHJjOMe [166°] 

Acetyl derivative 

),H,Me(NOj)(NHAo)(OMe) [166°] Formed 
rom O^Me(NHAo)(OMe) m HOAc by treat 
uent with HNO, (SGI 48) (Limpach, B 22, 
^89) Needles 

Nitro (tf-amido cresol Methyl ether oj the 
icetyl derivative 

38H,(0H, NHAc)(N02)(0Me) [1 3 4] Methylden- 
mtive of acetyl-nitro oxy benzylamine [187°] 
formed by mtratmg OaH 4 (CH^NHAo)(OMe) in 
)he cold (Goldschimdt a Polonowska, B 20, 
2410) Pnsms, v si sol hot water Yields 
iitro anisic acid on oxidation 
Di-mtro amido m cresol 

0aHMe(NO2),j;NH2)OH [161°] (L a D), 
166°] (B a 0 ) Formed by reducing tn-mtro- 
iresol 0aHMe(N02)a0H [1 2 4 6 3] with H^S and 
iloohoho NHs (Kellner a Beilstem, A 128, 166 , 
[jiebermann a Dorp, A 163, 104 , Emmerhng 
I Oppenheim, B 9, 1094) Thm yellow needles 
[from hot water) 

Bi lutro amido-m-o resol 
O.HMe(NOa) 2 (NH,)(OH) [1 2 or 6 4 6 3] [160°] 
Formed by mtratmg DaH^Me(C02H)(NHAc)(OH) 
(Nietzki a Buppert, B 23, 8479) Large red 
needles Perhaps identical with the precedmg 
Mono-acetyl derivative [226°] 
Di-acetyl derivative [176°] 

KITEO AMIDO ISO OYMENE 
0eH2(NO2)(NH2)PrMe [» 6or6 3 1] Formed 
from its phthalyl derivative by heatmg with 
oonc HOI for 24 hours at 180° (Kelbe a Warth, 
A 221, 176) Oil Volatile with steam 
Beneoyl derivative 

OaH,(N 03 )(NHBz)PrMe [177°] Formed by 
nitration of the benzoyl derivative of amido-ieo- 
oymene 

Phthalyl derivative 
(CaH2(N02)PrMe)AOAH4 [167°] Formed by 
nitration of the phthalyl derivative of amido 
ISO cymene 

Di-mtro-amido-cymene OgHMePr(N02)a(NHj) 
[14 2 6 8] [113°-116°] From the ethyl ether 

of di nitro-thymol and alcoholic NH, at 180° 
(Mazzara, Q 19, 1601 Yellow tables (from 
dilute alcohol), si sol not water 

mTKO-v AMIDO-ETHYL-BENZENS 
CA(OAi)P^OaJ(NHa)[18 4] [47°] Yellowish- 
red pnsms SoL alcohol, ether, benzene, chloro- 
form, and OS«, more spanngly in ligrom The 
acetyl compound is obtamed by careful mtration 
of aoetyl-j)-amido-etbyl-b6nz6n6« 


Acetyl derivative 

0,H,(OA)(NO,)(NHAo)‘ [47°], long yellow 
silky needles, extremely soluble in alcohol, ether, 
<2o , less easily in ligroin (Pauoksoh, B 17, 769) 
Di-nitro-j7-amido-ethyl-bensene 
OA( 04 HJ(NOJaNHa [18 6 4] [186°] Orange- 
yellow prisms Sol benzene and chloroform, 
less easily in alcohol and ether The acetyl 
denvative is obtamed by mtration of acetyl ji 
amido ethyl-benzene 
Acetyl derivative 
OA( 02 H 5 )(NOJ,NHAo [182°], needles 
NITBO AMIDO-HYDBOQniNONE 
Acetyl di-methyl derivative 
CA(NOa)(NHAo)(OMe), [164°] . yellow needles 
Formed by nitration of aoetyl-amido-oi methyl- 
hydroqumone (Baessler, B 17, 2121) 

NITBO-AMIDO HYDBOTOLUQDINONE 
CaHMe(NOj)(NHj)(OH)g Formed by reducing 
di mtro hydrotoluqmnone with SnOl^ (Eehr- 
mann a Brasch,*/^ jpr [2] 89, 389) Its hydro 
chloride crystallises m long yellow needles 
changing to small plates 

KITBO AMIDO MESITYLENE 
CaHMe8(N02)(NE[2) [73°] Nitro-mesidine 

Formed by reducing ^-mtro mesitylene with 
alcohohc ammomum sulphide (Maule, 0 el 2, 
116 , A 71, 137 , Kneoht, A 216, 98 , Klobbie, 
BTC 6,81) — B'HCl -B'^ILPtOlB —B'8H,P04 
Acetyl derivative CuHMe,(N02){NHAc) 
[191°] Formed by nitrating acetyl mesidine 
(Biedermann a Ledouz, B 8, 68, Ladenburg, 
B 7, 1133 , A 179, 163) Silky needles, m sol 
alcohol Feeble base 

Beneoyl <fertt;a^^veCaHMe,(NOj)(NHBz) 
[168 6°] Formed by mtratmg benzoyl mesidine 
(Schack, B 10, 1711) 

Nitro-di amido mesitylene CttMej(N02)(NHj3 
[184°] Formed, together with di mtro amido 
mesitylene by reduction of tri mtro mesitylene 
by alcoholic ammonium sulphide (Fittig, A 141, 
139) Orange lammse (from water) or monoclmio 
crystals (from alcohol) , o 6 c = 1 625 1 417 , 
i8 =» 60° 4' (Lang, A 141, 140 , Hintze, A 235, 
183h V si sol cold water — B"H 2 Cl 2 tables 
Di-nitro amido mesitylene OaMe8(N02)2(NH ) 
Di mtro mesidine [194°] Formed as above 
Sulphur yellow crystals (from alcohol), msol 
water Very feeble base, its hydrochlonde being 
decomposed by water 

Acetyl derivative C,Me,(N02)2(NHAc) 
P76°] 8 (alcohol) 6 at 78° Formed by 

nitrating the acetyl denvative of mtro amido- 
mesitylene Needles 

NITBO AMIDO - DI - METHYL ANILINE v 

Nirno PHBNTLENB DI-METHYL DIAMINE 

TETBA NITBO DI-METHYL-DI AMIDO-DI- 
PHENYL-METHANE Di-nitro- derivative 
CH2(06H2(N02)2 NMe NOg)^ Formed by the ac 
tion of HNO, (SGI 48) on CH^OgH^NMe \ 
dissolved in HOAc (Bomburgh, B T C 7, 226^ 
Decomposes at 218° On boiling with aqueous 
KOH it gives off methylamme OrOg m HOAc 
fonns C 0 ( 0 A(N 02 ) 2 NMeH) 2 . 

NITB0-A1UD0-METHY1.-QDIN0LINS 

[201OJ. Formed by 

heating ohloro-mtro-(P^ 8)-methyl-qumolme 
with alcohohc NH, at 190° (Conrad a Limpach* 
Be 21, 1966). Yellow needles (from alcohol). 
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KITEO IMIOO (a) NAPHTHOIC ACID 

0,„H,(N0,)(NH,) CO,H [c 110<»] 
Formed by reducing di nitro naphthoic acid 
[916°] with HjS and NH, (Ekstrand, J pr [2j 
88, 271 , B 19, 1986) Needles (from water) 
Nitro-amido-(jS) naphthoic acid 
<3,oH,(NOa)(NH2) 00;H [236°] Formed by 

reducing di nitro (j8) naphthoic acid [226°] 
^Bkstrand, J pr [2] 42, 301) Stellate groups 
of small needles — HA'HCl needles 

Nitro amido (a) naphthoic acid Acetyl 
derivative 0,oH5(N02)(NHAo)C02H [269°] 

Formed by nitrating the acetyl derivative of 
(4'?, 1) amido naphthoic acid (Ekstrand, J pr 
[2J 38, 247) Yellow needles, v sol alcohol 
Nitro amido-naphthoic acid 
C,oH,(NO^{NH,)COjH [4' 1' 1] Anhydride 

0,A(NO,)<qq > N%iro naphthostynl [SOO®] 

Formed by nitrating naphthostynl (Ekstrand, 
J pr [2] 38, 180) Orange needles (from 
HOAc) 

Di-nitro-amido-naphthoio acid Anhydride 
> [above 290°] Formed by 

nitrating the preceding anhydride (E ) Plates, 
v si sol HOAc and alcohol 

NITRO-AMIDO (a) NAPHTHOL O.oHgNA 
le C,oH,(NH,)(N 02)OH [130°] Formed by re 
ducing di nitro-(a) naphthol with ammonium 
sulphide (Ebell, B 8, 664) Small yellowish 
needles, msol water, sol alcohol 

Benzoyl derivative 0,oH 
^158°] Small red needles (from alcohol) 
(Hubner, A 208, 332) 

Nitro di-amido (o) naphthol Tri-acetyl 
derivative 0,oH,(NOJ(NHAc) OAc [236°] 
Formed by nitrating 0,9H5 (NBLAo) OAc [280°] 
(Meerson, B 21, 1195) Yellow powder, yield- 
ing phthahc acid on oxidation by potassium 
permanganate Fuming HClAq converts it into 

C,oH 4(N02)(NH2)<^^CM6, whence boihng di- 
lute potash forms OigH4(N02)(OH)<[^^^CMe 

crystallising in brown needles [163°] 

NITBO-AMIDO-NAPHTHOL STTLPHONIC 
ACIDO.oHgN.SO, i e 0,oH,(N02)(NH,)(OH)S03H 
Formed by reducing di-mtro-naphthol sulphonio 
acid with SnOlj (Lauterbach, B 14, 2029) 
Golden yellow plates, m sol hot water Its 
alkaline solution is blood red 

NITBO-AMIDO-TETRA OXT-BENZENE 


0fl(N02)(NH^)(0H)4 Formed by partial reduc 
tion of di mtro di oxy quinone (nitranilic acid) 
mth SnCl Small violet needles, nearly msol 
alcohol, ether, and benzene (Nietzki a Benckiser, 
B 16,2094, 18,600) Its alkaline solution is 
readily oxidised by the air to nitro amido di- 
oxy quinone 0j(N02)(NH2)(0H)302 Nitrous acid 
converts it into nitro-diazo di-oxy quinone 
0.(N02)(N20H)(0H)202 

NlTBO-o AMIDO-PHENOL G,HeN,0, i^ 
C,^,(N02)(NH2) OH [6 2 1] [111°] Formed by 
r^ucmg the oorrespondmg £-nitro-phenol with 
ammonium sulphide (Post a Stuckenberg, A. 
206, 86) Bed needles, si sol water, v col 
alcohol and ether Gives a dirty-green colour 
with FeOl, ~B',H,S04 colourless pyramids 
Nitro-o-amido-phenol. Me thy I ether 

OA(NOJ(NHy(OM6) [8 9-1] [76°]. Formed 


from G4Ha(N02)s(OMe) [118°] by heating with 
idcohoho ammonia at 190° (Bantlm,B 11,2106) 
Long yellow needles. 

Nitro-o-amido-phenol 02H2fN02)(NH2) OH 
[4 2 1] [142°] Obtained by reducmg the cor 
responding di-mtro-phenol with ammonium 
sulphide (Laurent a Gerhardt, Gompt Olvm 
1849, 468 , A 76, 68 , Post a Stuckenberg, A 
205, 71) Orange pnsms (containing aq) melt 
mg at 80° to 90° or anhydrous crystallinecrusts, 
melting at 142° , v sol hot water, alcohol, and 
ether — GaHjEN^OjOaH^NjO, dark red nodules 
— AgHA" brownish yellow pp (L a G ) 

Benzoyl derivative OgH^BzN^Oj [above 
200°] Yellow needles, si sol alcohol 
Nitro-benzoyl derivative [218°] 
Methyl ether GaH8(N02)(NH2)(OMo) 
Nitro amsidme Formed by reducing 
GaH,(N02)2(OMe) by alcoholic ammonium sul 
phide (Gahours, A 74, 301) Long garnet red 
needles, msol cold, sol boiling, water — B'HOl 
— B'jH^PtGV— B'HBr — B'HNOj — B'^HjSOa 
Benzoyl derivative of the methyl 
ether OaH3(NOJ(NHBz)(OMe) Needles (from 
alcohol) , m sol boiling alcohol 

Ethyl ether OaH3(N02)(NH2)(OEt) [97°] 
Formed by heating the di-ethyl ether of 
di nitro di oxy s di phenyl hydrazme (hydrazo- 
nitro phenetole) with cone HGlAq (Andreae, 
J pr [2] 21, 818) Yellow needles, m sol 
water Yields p nitro phenetole on elimination 
of amidogen — B'HGl 
Nitro-o amido phenol 

0aH,(N02)(NH2)(0H)[6 2 1] Carbonyl den- 
vaHve O.H,(NOJ<^>CO [241°] Ob- 

tamed by nitrating carbonyl o amido phenol 
(Ghelmicki, J pr [2] 42, 441) Long yellow 
needles (from watci) Converted by boihng 
KOHAq into mtro pyrocatechin [170°] 

Nitro-o amido phenoL Acetyl deriva- 
tive of the methyl ether 
0,H,(N02)(NHAo)(OMe) [143°] Formed by 

nitrating CgH4(NHAc)(OMe)[l 2] (Muhlhauser, 
A 207, 242) Yellow needles (from alcohol) 
Nitro-amido-phenol [134°]. Formed by boil 
mg nitrated m phenylene diamine with aqueous 
KOH (Barbaglia, B 7, 1269) Orange plates 
Nitro w amido phenol Methyl ether 
C3H,(N02)(NEy(0Me)[4 3 1] [129°] Formed 

by heating (4, 3, 1) di nitro anisole with alco- 
holic NH3 at 190° (Bantlin, B 11, 2106) Yel 
low leaflets (by sublimation) 

Nitro-jp-amido-phenol 0«H,(N02) (NHj) (OH) 
[3 4 1] [148°] Got by saponifymg its acetyl 

denvative (Hahle, J pr [2] 43, 63) Dark-red 
prisms, forming a violet solution in alkahs — 
KA' HA'HCl plates or prisms 

Di-acetyl derivative [147°] Formed 
fromdi acetyl p amido phenol and fuming HNO, 
Pale yellow pnsms (from dilute alcohol) 

Methyl ether G4H,(0Me)(N02)(NH2) 
[123°] Formed in small quantity by distilhng 
08H,(OMe) (N02)NMe,OH, a crystaUine compound 
gotbymixmgnitro-p amido-phenolwithNMe40H. 
Chwstals Yields G4H,(OMe)p^OA^EULo) and 
0Ai(0Me)(N02)(NH,Gl) 

Nitro-^-amido-phenol CaH.(NOJ(NH,)OH 

S Formed by boihng its m nitro-benzoyl 
tive with alkahs (Hflbner, A 210, 882) 
ColotirleM needles (containing aq) melting at 
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188® or anhydrous golden needles, melting at 
206® — KA' ijaq red silky needles — NaA'2aq 
•— BaA', 4aq 

Nttro benaoyl derivative 
0eH3(N0j){NH3)0 00 OflH,NO, [225®] Formed 
by nitrating benzoyl-p anudo phenol [228°] 
Yellow needles (from HOAo) 

Nitro-di-amido-phenol GgH^N^O*, i e 
0eHj(N02)(NH5)20H[4 6 2 1] Formed by re- 
duomg piorio acid with aqueous ammonium 
sulphide (Griess, A 154, 202) Long dark 

yellow needles (containing aq) or narrow plates, 
si sol water and alcohol, v si sol ether — 
(HA')2H2S0^ 5aq yellowish needles — BaA'g 2aq 
ruby red needles 

Kitro-di amide phenol Dihemoyl deri- 
vative 03H2(N02 )(NHBz) 20H [167°-170°] 
Formed by nitrating di benzoyl (a) diamido 
phenol 

Nitro-di-amido phenol Dibenzoyl deri* 
vative 0,Hj(N0 )(NHBz) 20H [201°] 

Formed by nitrating (6, 2, 1) di-amido phenol 
(Post a Stuckenberg, A 205, 79) Long brown 
needles, si sol alcohol 

Di>nitro-o-amido phenol i e 

0A(N03),(NHJ(0H)[6 4 2 1] Picramic acid 
[170°] S 14 at 22° (Darney, Am 5, 36) 

Formation — 1 By reduction of picric acid 
(Wahler, P 13, 488 , Girard, A 88, 281 , J 
1855, 535, Pugh, A 96, 83 , Lea, J 1861, 637 
2 By nitration of nitro o amido phenol 
(Stuckenberg, A 205, 75), or of benzoyl -o 
amido phenol (Hubner, A 210, 392) 

Properties — Red needles Gonverted by 
the diazo reaction into GttH3Gl(N02)2 [110°] 
The salts do not explode when struck Gyanogen 
passed mto its alcohobc solution forms ‘ethoxy- 
oarbunidaraido - dmitrophenol ’ GoHjoN^O, 
(Gness, B 15, 448), a crystalline body con 
verted by boiling HOlAq into uramidodmitro 
phenol 

Salts — ^NaA'aq S 2 06 at 15 5° Dark 

red crystalline crusts (Smolka, M 8, 391) — 
NH^A' orange red tables — KA' — BaA'2 — 
GuA'j -MgA'2 3aq S 5 58 at 17° — ZnA'2 aq 
S 017 at 23°~GdA'2aq S 08 at 23° , 314 
at 100° — HgjA'g red powder — HgA'^aq 

yellow needles S 032 at 18° , 08 at 100° — 
PbA'2 red needles S 038 at 20° , 067 at 
100°— MnA'2 2aq S 1 02ij at 19° — GoA' S 
031 at 100° — NiA'o S 0286 at 100° - AgA‘ - 
ELA'HCl reddish brown needles (Petersen, Z 
1868, 378) -(HA'HCl)2PtGl4 

Acetyl derivative G3H,(NH2)(N02)2{OAo) 
[193°] (Schiff, P 19,849) 

Methyl ether G«H2(NH2)(N02)2(OMe) 
Dark violet needles (from alcohol), insol coldAq 
Di-nitro-m-amido-phenol 
O.H2 (NOj) 2(NH2)(OH)[6 4 31] [225°] Formed 
^ warming di mtro aniline vnth alcohoUo KOy 
(Lippmann a Fleissner, M 7, 96) Brownish- 
red crystals, v si sol water Yields di nitro- 
resorom on warming with aqueous alkalis Its 
salts explode on heating — KA' — BaA^ — 
HgA'^aq 

Di-nitro-amido-phonol G«H2(N02)2(NH2) (OH) 
[202°] Formed by the action of aqueous NH, 
on^9) tri mtro-phenol (Henriques, A 215, 334) 

Di-nitro amido-pheuol 

C«Hg(N02)2(NH2)(OH) [6 2 4 1] Isopicramic 


acid [170°] S 082 at 22°, 81 at 100°. 

Formed by heating its benzoyl derivative with 
HGlAq (Dabney, Am 5, 33) Yellowish brown, 
needles (from watey) — KA' bluish black crys- 
tals (from alcohol) Explodes when heated 
Benzoyl derivative 

GeH„(N02)2(NHBz)(0H) [250°] Formed by 

heating 0«H8(G02H)(NHBz)(0H) [1 5 2] dis 
solved in HOAo with HNO, at 80° (D ) Yellow 
plates (from alcohol) — KA' aq —BaA'2 3aq — 
CaA'jd^aq — PbA'2 

Di-nit ro-o-amido-phenol Benzoyl deriva 
tive (NHBz) OH [4 3? 2 1] [220°] 

Formed by nitrating benzoyl 0 amidophenol m 
HO Ac at —4° (Hubner, A 210, 387) Greenish 
yellow needles, insol water On treatment with 

POCl, It yields 0.a,(NO,),<^>C [219°] 

— KA' 2aq — NH^A' aq — BaA'j 5aq — ZnA'j 3aq. 
— AgA' red needles 

Di nitro-o-amido phenol Acetyl deriva- 
tiveofthe methyl etlurC^ 2 ^ 0 ^)^{^YikG){ 0 '^le) 
[157°] Formed by nitration of o acetanisidine 
(Muhlhauser, B 13, 921 , A 207, 234) Prisms 
Tri nitro-amido-phenol Ethyl ether 
I 0<,H(N02)8(NH2)(0Et) Formed by heating 
I C,H(N02)3(0Et) NHCO^Et with dilute H SO^ 
Kohler, / pr [2] 29, 283) Small yellow needles 
(from alcohol) 

0 NITRO-2?-AMIDO-DIPHENyL Gj^H.^N 0; 
le G,H,(N02) GeH.NHj [98°] Formed by re 
ducing op di nitro diphenyl with ammonium 
sulphide (Schultz, A 174, 225, 207, 350) 
Reddish brown monoclinic crystals , ah c 
= 1 52 1 2 19 , ^ = 69° 31' — B'HCl needles 
p Nitro p-amido diphenyl 
03H,(N02)GeH,NH2 [198°] Formed by re- 

ducing pp di nitro diphenyl with alcoholic am 
monium sulphide in the cold (Fittig, A 124, 27S , 
Schultz, A 174, 222) Small red needles (from 
alcohol) Gives p-nitro benzoic acid on oxida 
tion — B'^H PtClg 

Nitro p amido diphenyl Benzoyl deri- 
vative G3H3 G«H3 (NO,)(NHBz) [1 3 4] [143°] 

Formed by nitrating benzoyl p amido diphenvl 
(Hubner, A 209, 339) Needles (from HOAc) 
Reduced by tin and HOAo to 

OAC.H,<”g>CO.H, [198T 

Di nitr^ amido diphenyl B enzoyl den 
vative G,.,H,(N02)2 NHBz [206°] Formed by 

nitrating benzoyl p amido diphenyl (Hubner) 

' Dark yellow needles (from HOAo) 
Nitro-di-amido-diphenyl 
[4 1] 03H,(NH2) G3H3(N02)(NH2) [1 2 4] [143°] 

Formed by mixing benzidine sulphate (28 g ) m 
H2SO4 (300 g ) with KNO, (10 g ) (Tauber, B 23, 
796) Long red needles — B"H3S04 Jaq 

Di-nitro di-p amido-diphenyl 0,36, ^N^O^ i e 
03H3(N02)NH2[13 4] 

A . Di -nitro benzidine 

3H3(N02)NH2[13 4] 

[221°] Formed by nitration of di acetyl benz 
idme and saponification of the product with 
KOH (Brunner a Witt, B 20, 1024, c/. 
Strakosch, B 5, 237) Obtained also by hydro 
lysis of di nitro di phthalyl benzidine (Ban 
drowski, M 8, 471) Red needles Sol phenol, 
V si sol alcohol, insol water Its tetrazo 
compound combines with a-naphthylamme 21 
Bulphonic acid to form a dye stuff, which dye» 
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tinmordanted cotton the shade of alizarine- 
violet. By SnCl^ and HCl it is reduced to tetra- 
amido diphenyl 

Dx-acetyl derivative [above 800®] 
Di-nitro-di-^p-amido-diphenyl [197®]. Ob- 
tained, together with the preceding, by hydro- 
lysis of di nitro di phthalyl-benzidine (Ban- 
drowski) Yellow needles (from alcohol) 
Di-nitro-di-amido-diphenyl 
[4 8 1]0.H3(NH,)(N0,) C.H3(N0*)(NH3)[1 2or3 4] 
Di nitro benzidine [214°] Formed by stirring 
KNO3 (20 2g ) into benzidine sulphate (28 2 g ) 
dissolved in H2SO4 (300 g ) (Tauber, B 23, 795) 
Yellow plates (from alcohol) Its azo com- 
pounds do not dye cotton 

NITEO-AMIDO-PHENYL-ACETIC ACID 

t e CeH,(N03)(NH3) CH CO,H [2 4 1] 
[186°] Formed by reducing (4,2,1) di nitro- 
phenyl acetic acid with aqueous ammonium sul- 
phide (Gabriel a Meyer, B 14, 824) Reddish 
yellow needles, v sol hot water and alcohol, el 
sol ether Forms salts with acids and bases 
— HA' HCl colourless needles 
Methyl ether MeA' [94®] 

Ethyl ether EtA' [100®] Yellow 
needles 

Nitro-amido-phenyl-aoetic acid 
C,H3(N02)(NH2 )CHj COjH [3 4 1] [144®] Pre 

pared by saponification of its nitrile fnitro amido 
benzyl cyanide) by boiling with HCl (Gabriel, J5 
16, 836) Orange-yellow plates or needles Sol 
alcohol and ether, msol CSj By the action of 
amyl nitnte and HCl it gives (3,4,1) nitro diazo- 
m nitroso toluene CeH,(N2Cl)(NO )(CH NO) 
Nitrile CeH3(N02)(NHJ CH CN [118°] 
Formed by saponifying its acetyl derivative wiUi 
potash Orange plates, sol water and alcohol 
Acetyl derivative of the nitrile 
C«H3(N02 )(NHAc) CH CN [113®] Formed by 
nitrating 0«H,(NHAc) CH^CN (Gabriel) Flat v^U 
low needles or plates, sol alcohol and hot water 
m-Nitro-a amido-phenyl-acetic acid 
C3H,(N02 ) CH(NHj) CO^H [172°] Formed by 
adding HNO, (Imol) to a cold solution of o- 
amido phenyl acetic acid in HjSO^ (Pldchl a 
Lod, B 18, 1179) Silky needles, v sol hot 
water, insol alcohol — CuA'j pale blue needles 
DI-NITRO-AMIDO-DIPHENYLAMINE 
^12^10^4^4 ^ ® 

[4 1] C3H,(NH2) NH [1 2 4] [177®] 

Formed by the action of chloro di nitro benzene 
on p phenylene diamine in alcoholic solution in 
presence of NaOAc (Nietzki, B 23, 1862) 
Brownish red plates, si sol alcohol — 
B'CflH2(N02)sOH brown needles 

Acetyl derivative C12H9ACN4O4 [238®] 
Red needles 

Di mtro-amldo dipheiiylamine[172®] Formed 
from m phenylene-diamine and C4H3C1(N0J2 
ILeymann, B 16, 1287) 

NITEO - AMIDO - PHENYL - ISOBDTYEIO 
ACID 0 ,oH, 3N204 t e 

C3H3(N02)(NH2 ) oh, CHMe CO,H [138®] 
Formed by reducing di-nitro isobutyno acid 
with ammonium sulphide (Edeleanu, 0. J 53, 
359) Bright red plates Reduced by long 
boiling with ammonium sulphide to the compound 

[ij] [ai6«] 

p NITBO-o AMIDO-PHSNYL-OAEBAMIG 
STHEE C4H,(N03)(NHJ NH.GO,Et [4 2 1] 
VoL. ni 


[162°] Formed by reduction of di-nitro phenyl- 
urethane with hot aqueous NH4HS (Hager, B 
17, 2630) Orange red needles or pnsms. V 
sol alcohol, V si sol water On heating above 
its meltmg point it loses EtOH, and is converted 
into nitro phenylene urea with the formula 

0 «Hj(N 02 )^j^ 2^C0 

NITEO . AMIDO - PHENYL - ETHANE 

NiTEO AMmO ETHYL BBNZEME 

NITEO-AMIDO DI -PHENYL- ETHYLENE 

ChH.jNjO, i e C4H^(N02) CH CH C4H4NH2. 
[230°] Formed by reducing di mtro-di-phenyl- 
ethylene with alcoholic ammonium sulphide 
(Strakosch, B 6, 329) Purple plates (from 
nitrobenzene) — B'HCl silky needles, decom- 
posed by water 

Nitro amido-di-phenyl-ethylene 
[2 1] C4H4(N02) CH CH C4H4(NH2) [1 2] Formed 
by reducing di 0 nitro stilbene, formed by the 
action of alcoholic potash on 0 nitro benzyl 
chloride (Bischoff, B 21, 2077) Amorphous 
mass, sol ether and alcohol 

Di-nitro-amido phenyl ethylene 1; Di nitbo- 

AMTDO STYRENE 

p NITRO - DI -p. AMIDO -TEI - PHENYL - 
METHANE CH(OsH4 NHJ*. Prepared 

by heating aniline sulphate (28 pts ) with p- 
nitro benzoic aldehyde (16 pts ) and ZnCl, 
(20 pts ) at 100° (Fischer, B 16, 677) Large 
garnet red crystals (containing C^Hg) Yields 
paraleucanilme on reduction with zmc and HCl 
— B"H2Cl2 needles 

m Nitro-di-p amido-tn-phenyl-methane 
[3 1] C,H4(N02r CH(0,H, NH2 [1 4])2. [136®] 

Prepared by heating in nitro benzoic aldehyde 
with aniline hydrochloride and ZnCla (Fischer 
a Ziegler, B 13, 671) Light yellow crystals, 
sol ether Crystallises with OgHa m yellow 
concentric crystals [81 °] 

NITRO AMIDO - PHENYL - (a) - NAPHTHYL- 
AMINE C.^H.sNjOjte 

0,.H2.NHC3H,(N0o)NH2[14 2] [147®] Formed 
by reducing di nitro phenyl (a) naphthylamme 
with alcoholic ammonium sulphide (Heim, B 21, 
2302) Dark yellow needles (from dilute alco- 
hol) Gives a dark green solution in H«S04 
Nitro-amido phenyl-(/3)-naphthylamine 
C,oH, NH C4H,(N02) NH2[1 4 2] [196°] Formed 
by reducing di nitro phenyl (/3) naphthylamme 
(Heim, B 21, 690) Needles or pnsms, m sol 
alcohol Dyes silk golden yellow Cone 
H2SO4 forms a yellow solution turned green by 
heating 

Acetyl derivaftus CjaHjjAoNjOj [200®] 
Orange red needles (from alcohol) 

pNITEO-a AMIDO-PHENYL-PEOPIONIO 
ACfDO,H,oN204Te 

C4H4(N0,)CH8.CH(NH2 ) COjH Formed from 
a amido phenyl propionic acid, H2S64, and 
HNO, (Erlenmeyer a Lipp, A 219, 213) Fluffy 
white mass (from alcohol), or prisms m stars 
(containing l^aq) (from water) SI sol alcohol, 
m sol water, msol ether, v sol ammonia. 
Neutr^ to litmus Bitter-sweet taste Turns 
brown at 220®, decomposes at 240®-245° Gives, 
on oxidation by chromic mixture,p-nitro-benzoio 
acid Boiled with EOH it gives off NH,. — 
HA'HOl Needles in rosettes — CuA', 2aq 
Nitro amido-/3*phenyl-propioiLio acid 
[8,4.1] CA(NO,)(NBy(Va4CO,H NiProamid^^ 

M M 
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fcyifoetnnofiMC acid, [145°] Bed orystala 
Bol water, alcohol, ether, and benzene The 
acetyl deriTative le formed by nitration of p- 
■jmdo /9 phenyl-propionio aoid 

Acetyl derivative [174°] Long yellow 
needles Sol alcohol and benzene, el sol cold 
water and ether (Gabriel, B 15, 844) 
Nitro-amido-phenyLpropionio aoid 
[2 41] O.H,(N02)(NHJ CH, CH, C0,H. [189°]. 

Prepared by reduction of di mtro phenyl pro- 
piomo aoid with aqueous ammonium s^phide 
(Gabriel a Zimmermann, B 12, 601) Plates 
or flat needles Sol alcohol, ether, and acetic 
acid, msol CS2 

Bi-mtro-amido i8-phenyl>propionio aoid 
[6 3 41] C A(N0a),(NHJCH2.0H2 CO^H [194°] 
Formed by heatmg 0«H2(N0^2(0Me) C>H4 CO^ 
with ammonia m sealed tubes at 100° (Stdhr, A 
225, 87) Yellow needles, v si sol water 
Does not form salts with acids. — NH4A' — 
BaA'^lAaq 

Methyl ether MeA' [102°] 

Ethyl ether Etk' [95°] 
DI-HITBO-AMIDO PHENYL-TOLTL.AMINE 
0,H,(NH,) NH 0 [184°] Formed 
from tolylene-diamine [99°] and C4H,G1(N02)2 
(Leymann, B 15, 1287). Bed tables 
Formyl derivative [167°] 

Acetyl derivative [164°] 
p-iriTBO-DI-o-AMIDO.PH£NYL.BI-TOLYIi- 
nOHANE 0,H4(N02) CH(0,H4 NH^)*. 

(a)-l8omeride [172°] Formed from p mtro- 
benzoio aldehyde, p toluidme, HClAq and alco- 
hol (Bisohler, B 20, 3302) OrystalUses from 
benzene in needles (oontammg C«H.), y si sol 
cold alcohol -B^H^PtCle 

(/9)-l8omeride [127°] Formed from p-mtro- 
benzoic aldehyde, p toluidme, and cone H2SO4 
(Bisohler, B 20, 8304) Yellow plates, v sol 
benzene and warm alcohol, si sol ligrom — 
B"H,04.~B"H2Pt01e 

Di^acetyl derivative [136°] 
Di-benaoyl derivative [162°] 
m-Vitro-di o-amido-phenyl-di-tolyl-methaiie 
p.l]0«H4(NOJ OH(0,He NH,), 

f<^l8omende [128°] Formed by the action 
of HCl on a mixture of m nitro benzoic aldehyde 
and p-toluidine 

(i§)->Isomende [86°J Formed from m-mtro- 
benzoic aldehyde, p toluidme and H,S04 
(Bisohler, B 21, 3207) Yellowish needles, ▼ 
sol hot alcohol — B"H,Pt01, 

Bi-acetyl derivative [104°] 
Di’heneoyl derivative [148°]. 
f>-Hltro-di-m-amido.phenyl-di-tolyl-methane 
[4 QO 0H(0^4 NH,), Prepared by 
heating o-tolmdme sulphate withp nitro-benzoio 
aldehyde and ZnCl, at 100° (Fischer, B 15, 
579) Small yellow crystals (containing OMA 
fi».BI1BO.BI.A]ai)0-F±BinrL .DI4LYLYL. 
MEIEAHBOA(NOj^OH(O.H,Me,.NHJ, [92°]. 
Formed by condensing m nitro benzoic alde- 
hyde with m-zyhdme (Bischler, B 21, 3215). 
Plates — B^TBLjOl, yellow plates --B"HJ?t01,. 
Aeetyl derivative [132°] Ke^es 
Benaoyl derivative [186°] 
p-Hitro-di-e-amido-phenyl -di-zylyLmetbaiie 
OA(NO,) CH(OAMe,.NH,), [90°] Formed 
by oond^uung p-nitro-benzoio aldehyde with 
Ydl«wn..ai...- 


D%»acetyl derivative, [88°] 
Di^beneoyl derivative [192°]. Needles* 
BI-KITBO-BI-AMIBO-BIFHENYL SUL- 
PHONIC ACID 

04H,{N02)(NBy C,H,(NO,)(NH,) SO,H [18 4 6 ] 
Obtained from di-acetyl di amido-diphenyl sul- 
phomo acid by nitration and saponification 
(Zebra, B 23, 3460) -KA' aq 

Di^acetyl derivative Yellow needles 
s BI-NITBO-BI-AMIBO-QUINONE 
Oa(NO,),(NH,),0, [14 2 6 3 6 ] Prepared by dia- 
solvmg 8 di amido di-imido benzene nitrate 
04 H,(NH,),(NH),(HN 0,)2 (Ipt) m cone H 2 SO 4 
(16 to 20 pts ) at about 10° On adding lumps 
of ice to tne mixture, the compound crystallises 
out m dark-yellow needles It is practically 
insoluble m all indifferent solvents Very weak 
base, whose salts are readily decomposed by 
water By warming with dilute KOH, ammonia 
IS evolved, and the K salt of nitranilic acid 
0 *(N 0 ,),( 0 K) 2028 eparate 3 out By stannous chlor 
ide it IS reduced to tetra araido hydroqumono 
0 .(NH 2 ) 4 ( 0 H), [1 2 4 5 3 6 ] (Nietzki, B 20,2115) 
NITBO-AMIDO-BESOBCIN C 4 H,N 204 le 
04 H 2 (N 02 )(NH 2 )( 0 H), [170°] Formed by re 

duction of di nitro resorcin with ammonium 
sulphide (Benedikt a Hubl, M 2, 326) Dark- 
brown crystals, si sol water, v sol alcohol.— 
B' 2 H ,804 needles 

Bi nitro-amido resorcin 

0 ,H(N 0 ,) 2 (NH,)( 0 H),. [190°] Obtained by re- 
ducing tn mtro-resorem (styphmo acid) with 
alcohoUc ammonium sulphide (B a H ) Cop- 
pery leaflets, msol water, si sol alcohol 
BI-NITBO-p-AMIBO-STYBENE 
04H,(N0 ,)(NH,) oh CH(N 02) Formed by ni- 
trating p amido cinnamic acid, 00 , being split 
off (Fnedlander a Lazarus, A 229, 247) 
Slender reddish brown needles (from alcohol)* 
Gone H 2 SO 4 gives off CO, forming a mtro amido* 
benzoic aldehyde 

Acetyl derivative [252°] 

Bi nitro-anudo styrene 

0 .H 2 (N 02 ) 2 (NH 2 ) O^H, Acetyl derivative, 
[ 212 °] , needles, sol alcohol and acetic acid, si 
sol hot water, nearly msol ether, foimed by 
nitration of acetyl p- amido cmnamio acid 
(Gabriel a Herzberg, B 16, 2041) 

NITBO-AMIBO-TOLUENE v Nitbo tolu* 

tDINB 

NITBO-AMIBO-TOLUENE exo SULPHONIC 
ACIB 04H,(N0,)(NH,) CH 2 S 0 ,H Formed by 
reduomg OeH 3 (N 02)2 OHaSOjH by NH, and HjS 
(Mohr, A 221, 226) Needles, sol water — KA'. 
— BaA', 2aq 

Nitro-amido toluene sulphonic aoid 
0 AMe(N 02 )(NH 2 ) SO,H [12 4 6 ] 8 17 at 

11 ° Obtained by sulphonatmg (2,l,4)-nitro- 
tolmdme (Foth, A 230, 800) Yellow needlea 
(from water) — KA'aq — BaA',4aq 
Nitro-amido-toluene sulphonio aoid 
0AMe(N02)(NH2) SO,H [18 2 5] Formed from 
acetyl-o-tolm^e by successive sulphonation and 
nitration (Nietzki a PoUini, B 23, 138) 
NITBO.AMIBO-P-TOLUIO ACIB 
OAMe(NO,)(NByOO,H [1 2? 8 4] [246°].* 

Formed by saponifymg its aoetyl denvativw 
(Kiementowski, / or [2] 40,27) Yellow needles*. 
•oL hot water — KA' 2aq reddish-yellow needles 
I Acetyl derivative Fonnedfrona 
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ftcetyl-amido toluio acid and HNO, m the cold, 
lellow needles, insol water 
Nitro-amido toluio acid 

CeH^e(N0,)(NH,)00^ [1 2 4 5] [286^. 

Formed by heatmg bromo nitro-toluio acid with 
alcoholic NH, at 180° (Fileti a Crosa, O 18, 
298) Silky yellow needles (containing aq) 

DI . NITRO - DI . AMIDO - DITOLYL [8 6 4 1] 
OeH^Me(NOj)(NHJ 0,H^e(NO,)(NHa) [13 5 4] 
[267°] Formed by saponifying its acetyl deri- 
vative (Gerber, B 21, 746) Garnet red needles 
Di-acetyl derivative Obtained from 
di amido-ditolyl Crystals, decomposing at 320° 
NITRO-AMIDO-XYLENE v Nitro-xylidinb 
NITRO AMIDO XYLENE SDLPHOHIC ACID 
OgHjoN^SO. te C.HMe 2 (N 0 J(NH,)S 03 H 
[1 3 2or6 4 6] Formed by nitration of m xylidine 
Bulphomo acid (Sartig, A 230, 888) Slender 
needles (from water), si sol cold water, insol 
alcohol — KA' lAaq — BaA'j llaq — PbA'j aq 
NITRO AMYLENE CjH.NOj i e 
CH, CH(N02) CgHj Formed from allyl iodide 
and potassium nitro ethane (Gal, J 1873, 833) 
Oil May be reduced to C^H^NHa (85°) 

Nitro amylene CH^ C(NOJ CMe, [166°- | 
170°] Formed from di methyl ethyl oarbmol ' 
and cone HNO, (Haitmger, M 2, 289) Oil, 
sol alcohol and ether Dissolves in alkalis and 
gives a blue colour with KNO^ and H^SO, On | 
heating with HClAq it gives NH„ hydroxyl- I 
amine, and acetic acid On heating with water 
it yields nitro ethane and a ketone NaOEt 
gives a yellow pp 

NITRO ANILIC ACID v Di mtro di oxy- 

QUINONB 

0 NITRO ANILINE C.H.NjOj i e 
C<,H4(N0;) NH, [2 1] o Nitranihne Mol w 
138 [71 5°] 

Formation — 1 By heating o bromo nitro 
benzene with alcoholic NH, (Walker a Zmeke, 
B 5, 114) —2 Together with p nitro-anilme by ' 
nitration of acetanilide and saponification of the | 


Benzoyl derivative [94°] Needles 
Oxalyl derivative v Oxalxo aozd, 
m Nitro-aniline C,H,(N02) NH,[8 1] [114°L 
285°) 8 *114 at 20°, S (alcohol) 7 05 at 20« 

Carnelley a Thomson, C J 63, 786) 

Formation — 1 By reducing f»-di nitro* 
benzene with H^S and alcoholic ammonia (Hof- 
mann a Muspratt, A 67, 204 , Beilstem a Kur* 
batoff, A 176, 44) — 2 Together with p nitro- 
anihne by adding HNO, to a solution of aniline 
in RjSO, (Hubner, A 208, 299) 

I Preparation — A solution of SnCl, (3 mols ) 
in alcohol saturated with HGl is slowly allowed 
to drop into a well cooled alcoholic solution of 
w-di nitro benzene (1 mol ) with continual agi- 
tation (Anschutz a Heusler, B 19, 2161) 

Properties — Long yellow needles Colours 
pine wood yellow Gives no colour with bleach- 
ing powder 

Reactions — 1 Cyanogen passed into its 
alcohohe solution forms a compound with formula 
0,H,(NOJ NH C(NH) C(NH) NO, (Senf, 
J pr [2] 85, 630) — 2 Cyanogen iodide forms a 
green pp of (C<,H,(NOJNH),C [286°] (Hubner, 
B 10, 1719) — 3 Silver nitrate forms a com 
pound (CaH^(NOi)(NH,)) 3 AgNO, [125°] when 
added to its alcoholic solution (Mixter, Am 1, 
239) — 4 Chlorinated quinones dissolved in 
benzene form dark green crystalline additive 
compounds (Niemeyer, A 228, 322) 

Salts— B HOI Pearly crystals, v e sol. 
water — B'^H^PtOla Yellow powder, v e sol 
! water and alcohol — B'HBr plates (Staedel a 
I Bauer, B 19, 1940) — B'^H^C.O^ crystals 
[ Acetyl derivative *C^H^(N02)(NHAc) 
[150°] (Meldola a Salmon, C J 63, 778, 
[143°] (Meyer a Stuber, A 165, 183) Prisms 
Benzoyl derivative [156°] Plates 
pNitro-anilineOA(NO,)(NH,) [4 1] [147°] 
S 077 at 20\ S (alcohol) 5 84 at 20" (Car- 
nelley a Thomson, C J 63, 786) 

Formation — 1 By mtration of the anilides 


product (K6mer) — 3 By heating o-nitro-amsole of tartaric, succimc, or acetic acid, the product 
CBH,(NO,)(OMe) with ammonia at 200° (Sal- bemgsapomfied(Arppe,A 90,147 , 93, 167, Hof 
kowski, A 174, 278) —4 By reduction of o di- mann, Pr 10, 589 , 12, 639), the o nitro anilme, 
nitro benzene (Rinne a Zincke, B 7, 1374) — which is formed at the same time, may be re 
6 By mtration of benzanilide and saponifioa- moved by steam distillation (Kdmer) —2 By 
lion of the product (Lellmann, A 221, b) heating [4 l]C,H4(N02)(0Me) with ammonia at 

Preparation — 1 By splitting off the HSO, 200° (Salkowski, A 174, 28 ij — 3 By reduction 
group from o nitro-anilme p-sulphonio acid by of p-m nitro-benzene (Zincae a Binne, B 7, 
heatmg it with HCl under pressure The sul- 87ll — 4 By heating p ohloro mtro-benzena 
phonic acid can be very readily prepared by with ammoma (Engelhardt a Latsohinoff, Z, 
Bulphonation and nitration of acetaniUde (Nietzki 1 1870, 232) — 6 By heating p-nitrophenol (6 pts ) 
a Benckiser, B 18,294) — 2 TweUe pts of o- [ with aqueous NH, (20 pts) at 190°-200° for 
nitro phenol are heated with 20 pts of aqueous several hours , the jneld bemg 68 p c (Merz a. 
NH, (36 pc) at 160°-170° for 16 hours, the Riz,B 19,1763). 

product 18 crystallised from water , the yield Preparation — 1 Equal volumes of HNO, 

being about 60 p c of the o nitro phenol em- (SGI 42) and H^SO, are mixed and cooled, 
ployed (Merz a Biz, B 19, 1749) Acetanilide is gradually added as long as it wiU 

Properties —Or&nge needles, m sol hot dissolve The cold solution is set aside lor half 
water, v sol alcohol, v e sol ether Volatile an hour, then poured mto water, and the mtro 
with steam Does not combine with ohlormated compound crystalhccd from boilmg water. The 
quinones (Niemeyer, A 228, 82^ mtro acetanilide is saponified by boiling NaOH, 

Salts — ^B^Ol plates Decomposed by and the nitranilme crystalhsed from water (Mel- 

water mto HOI and o-nitro anihne dola, C J 43, 427) — 2 I kilo of acetanilide la 

Fo rmyl derivative 0,H4(NOJ(NHCHOJ. slowly dissolved m 4 kilos of H^SO,, kept cool by 
[I22°] Needles (Hfibner a Herfl, A 209, 867). standmg the vessel m a stream of cold water 
Acetyl derivative 0,H4(NO,)(NHAc). 690 grms of HNO, of S G 1478 (»86 pc), or 
[93°1. YeUow plates, m sol cold water the corresponding quantity of ommary HNO, 

Propionyi derivative [68°] (Smith, Anu (1*42) dilated with 1200 mrms of HjSO, is then 
4, 172) very gradually nm in, tamng care thht the tern* 

vii2 
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perature does not nse above 20^ After standing, 
the product is poured into cold water, and the 
yellow pp of mtrao^anibde which separates is 
filtered off and sai^iufied by boiling with strong 
HOI The yield is very satisfactory (NOlting a 
CkiUin, B 17, 262, R J Friswell.^v com) 
Properties --Long monoolmic needles (from 
water) May be readily sublimed Not volatile 
with steam Weak base, its salt being decom- 
posed by water Does not combine witii chlor- 
inated qmnones Cyanogen iodide at 120° forms 
(0^,(N0J NH),0 [above 300°] (Hubner) „ 
Salts — B'HCl -B'^jPtCl, 

Formyl darieative C<,H,(N02)(NHCH0) 
[194°] Formed from formanilide and fuming 
HNO, at — 17° (Osborn a Mixter, Am 8, 346) 
Acetyl derivative C4H4(N02)(NHAc) 
[207°] Formed by nitrating acetanilide Pnsms 
Gives p nitro phenol when boiled with cone 
KOHAq (Wagner, B 7, 76) 

Benzoyl derivative [199°] Needles 
Di nitro aniline C^H^NgO, i e 
C,H3(N02)3(NH2) [6 2 1] Mol w 183 [138°] 

S (96 p c alcohol) 62 at 12° Obtained by 
heatmg the methyl or ethyl ether of c-di-mtro 
phenol with aqueous ammonia (Salkowski a 
Behs, B 7, 370 , A 174, 273) Yellow needles 
Yields m-di nitro benzene on elimination of NBLj 
Acetyl derivative C«H3(N02)2 (NHAc) 
[197°] 

Dl-nitro aniline CgH,(N02)2(NH2) [4 2 1] 

[176°] (Barr) , [188°] (Hentschel, J pr [2] 34, 
427) S (96 p c alcohol) 76 at 21° (S ) , (88 
p c alcohol) 6 8 (Budneff, Z 1871, 202) 

Formation — 1 By the action of alkahs on 
di nitro phenyl citraconimide (Gottlieb, A 86, 
17) — 2 By heating (1,2,4J chloro di nitro 
benzene with alcoholic ammonia (Clemm, J pr 
[2] 1,145) —3 Byheating[4 2 l]C,H3(N02),(0Me) 
with NHjAq at 100° (Salkowski, B 6, 872 , 6, 
139) —4 By heating (4,2,1) di-nitro phenol (3 g ) 
with ammonia (10 c c of 27 p c ) for 16 hours at 
176° (Barr, B 21, 1642) 

Properties — Light yellow prisms , v si sol 
boiling water Does not form salts 

Reactions — 1 Elimmation of NH^ yields m- 
di nitro-benzene — 2 Cone KOHAq forms di- | 
mtro phenol [114°] (Willgerodt, B 9, 979) — 

3 Alcoholic KCy added slowly forms di mtro 
amido phenol [226°] (Lippmann a Fleissner, M 
7. 96). 

Acetyl derivative C8H,(N02)j(NHAc) 
[120°] Formed by nitration of acetanilide 
^udneff, Z 1871, 202 , Ladenburg, B 17, 148) 
Tn-nitro aniline C3H4N4O3 i e 
C,H,(N0^a(NH2) [6 4 2 1] Picramide Mol w 
228 [188°] Formed by the action of ammonia 
on (l,2,4,6)‘Chloro-tn mtro benzene (Pisani, A 
92, 826) or on picnc ethers (Liebermann a 
PfJm, B 8, 278) Formed also by dissolving 
p-bromo anilme m cooled HNO, {BQ 15) (Hager, 
B 18, 2578) Yellow plates with blue shimmer 
^rom alcohol) or monochnic tables (from HO Ac) 
Tm and HCl reduce it to tri-amido phenol (Hepp, 
A 216, 850) Nitrous ether does not attack it. 
Boilmg potash yields picno acid 

Oomhinatume — ( 0 ,H 4 N 40 ,) 0 ,H,. YeUow 
pnsms, which separate from its solution in 
benzene (Mertens, B. 11, 848)— 
B^C, 4 H 4 ,.-FOANHa. [124«] (Hepp. Bl [2] 
80,4 A 916,869) 


References — Bromo, Chloro , and lono 

NITBO-ANILINE 

NITBO ANILINE-SULPHONIO AGIB u. 

NiTBO- AMIDO BENZBNB-BULPHONIO lOID 

NITBO-ANISIC AGTD v Methyl derivative of 

NiTBO OXT BENZOIC ACID 

NITBO- ANISOLE v Methyl ether of Nimo- 

BHENOL 

NITBO ANTHBAQUINONE C,4H,N04 le 
0^.<g^>C.H.(NO,) g s] Mol w 263 

[220’] Prepared by nitrating anthraquinone 
dissolved in HjSO, by HNO, in the cold (Roemer, 
B 16, 1786, Liebermann, B 16, 54) Yellow 
plates (by sublimation) or prismatic needles 
(from HOAc) , sol benzene, aniline, and chloro 
form, si sol alcohol and ether On reduction 
and treatment with nitrous acid it yields erytho 
ozy anthraquinone 

Nitro anthraquinone 06H4 <^qq^C 4.H3NO^ 

[2 4] [230°] Formed by boiling anthraquinone 

for half an hour with HNO, (S G 15) (Bottger 
a Petersen, J pr [2] 6, 367 , B 6,20,A 166, 
147) Formed also by nitration of di bromo 
anthracene (Claus a Hertel, B 14, 978) Yellow 
needles (by sublimation), insol water, v si sol 
ether and alcohol, m sol benzene and HOAc 
Yields alizarin on fusion with potash Cone 
H SO4 (12 pts ) at 200° forms ‘ imido oxy anthra 
quinone ’ C gHjgN O3, which sublimes in rose 
coloured needles 

Di-nitro-anthraquinone C,4H3N20g t e 
[s J]c.H3(NO,)<gg>C.H,(NO,)Q e] Mol w 

298 [above 300°] Prepared by allowmg anthra 
quinone (10 g ) dissolved in H2SO4 mixed with 
HNOj (10 g of S G 1 48) to stand for several 
days It 18 also formed by nitrating 0 mtro an 
thraqumone (Roemer, B 16, 363) Yellow crystals 
(by sublimation), sol mtro benzene, si sol 
xylene and HOAc, nearly insol alcohol and 
ether On reduction and treatment with nitrous 
acid it yields di oxy anthraquinone (anthrarufin) 
On heating with HjSO, at 200° it yields four 
colouring matters, C gH, NjO^, CjaH^NjOjo, 
C28H13N4O,, and C gHjjNaOj 

Di nitro anthraquinone C,4HaN20a [256°- 
260°] Formed by boiling anthraquinone with 
a mixture of equal volumes of H2SO4 and BQ?0, 
(S G 1 6), or by boiling anthracene with fuming 
nitric acid (BSttger a Petersen, A 160, 147 , 166, 
164) Minute monoclimo, almost colourless, 
crystals, insol water, si sol alcohol, v si sol 
ether BLSO4 converts it at 200° into violet 
*di imido m oxy-anthraqumone ’ C,4H8N204 

Ih nitro-anthraqninone O14H3N2O3 Fritz 
sche's Reagent [280°] Formed, together with 
anthraquinone, by heatmg anthracene with di 
lute nitric acid at 90° On crystalhsation firom 
alcohol it separates first (Fntzsche, N Petersb 
Acad Bull 22, 43 , Z 1869, 114 , cf Anderson, 
A 122, 302) Prepared by adding HNO, (30 g ) 
to a solution of chrysene (60 g ) containing an 
thraoene in alcohol (6,000 c 0 ), and heatmg on 
a water-bath The oi^stalB of the chrysene 
compound {v infra) which then separate are 
oxidised by OrO, m HOAc, which attacks the 
chrysene and leaves the di xutoo anthraquinone 
(Sctoidt, / pr [2] 9, 268) 
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Properties — Yellow needles (from boilmg 
HOAo), y si sol alcohol and ether Sabhmesm 
colourless serrated plates Forms very oharao- 
tenatic compounds with aromatic hydrocarbons 
H3SO4 at 200° forms 0,jHgN204, a black powdet. 

Combinakone — Oi4,H,N^Oj(PhCH CHPh) : 
orange red plates — 0|4H,N40g(0,4H,j) violet 
mouoclinio laminsB, obtamed by dissolving di- 
nitro anthraqumone (9 pts ) and anthracene 
(10 pts) in crude xylene (100 pts) — With 
chrysene C,4H6NjOa(C,9H,2) Slender red 
needles [294°], si sol boiling HOAc 

NITBO AKTHBAaUIHONE CABBOXTLIC 
ACIDC,4H902(N02)C0,H [above 300°] Formed 
by nitration of anthraqumone carboxylic acid 
(Liebermann a Glock, B 17, 891) Small 
needles Dissolves in HjS04 with a violet colour 
(a) NITBO ANTHEAQinNOirE SULPHOHIC 
ACID C,4H,NSO,te 

C.H,<cS>OA(NOJ(SO.H) [J 2 s] [2550 

uncor ] Prepared by nitration of anthra- 
quinone sulphonic acid with a mixture of 
HNO, (1 6) and H2SO4, the {$) isomeric acid 
which 13 formed simultaneously remains dis- 
solved whilst the a ccid separates out (Claus, B 
16, 1514 , 17, 1276, Lifschutz, B 17, 899, cf 
Liebermann, B 16, 66) Small white plates 
(from dilute HNO3) or very fine silky needles 
(from hot water) Strong acid On fusion with 
KOH it gives alizarin 

Salts —A'Na aq long needles, sol hot 
water, nearly insol cold water and alcohol — 
A'K small needles — A'NH4 ^aq felted needles 
— A'jCa microscopic needles, si sol water — 
A'^a needles 

Chloride [194° uncor] Yellow concen- 
tric needles Nearly msol alcohol and ether 
()3) Nitro - anthraqumone sulphonic acid ! 
C,4H902(N02)(S03H) [260° uncor] Crystal- , 

line powder V sol water and alcohol Strong 
acid Formed as above Fusion with KOH 
gives no alizarin 

Salts — K, Na, and NH4 salts are extremely I 
soluble — A'jBaS^aq needles — A'jPb2aq 

white needles (Claus, B 16, 1616) 

Nitro anthraqumone (a)-di sulphonic acid , 
[182°] Formed by nitration of the lead salt 
of anthraqumone- (a) di sulphonic acid with 
HNO3 and HjSO* (Claus a Schneider, B lb, i 
907) Yellow prisms Sol water, alcohol, and 
acetic acid , insol ether, chloroform, and ligrom 
DI NITEO-ANTHBONE C^HgNA [116°] 
Formed as a by-product in the preparation of 
hydroanthracene-mtnte by the action of HNO* 
on an acetic acid solution of anthracene-di- 
hydride (Liebermann a Landshoff, B 14, 472) 
Insol alkahs, sol benzene 

DI NITRO DIANTHRYL Ojai.NA ue. 

^C OC ^ NOr [887®], 

\c^/ N5 .h/ 

Formed by nitration of dianthryl in acetic acid 
solution (Gimbel, B 20, 2483) Yellow stellate 
needles Y sol benzene and chloroform, al 
soL alcohol and acetic acid On reduotum it 
gives di-amido-dianthryl [309°] By CrOg and 
aoetie acid it is oxidised readily to anthra- 
quinone. Bromine fonas OggHigBr, [above 300®] 
(8aoh8e,B.21, 3512) 


NITRO-ARACHIC ACID OJB»(NOJO, 
[70°] Formed by mixing arachic acid with 
HNOg and H3SO4 (Tassman, B 11, 2081) SI 
sol cold alcohol, v sol ether 
HITR 0« ARBD TIN v Arbuthi 
TKrRAJnTRO-ADBINE Oi;E[,o(NO,) 40,. 
[c 140°] Formed by mtration of aunne (Acker 
mann, B 17, 1626) Brownish-yellow micro 
scopio needles V sol alcohol, nearly insol 
water, benzene, chloroform, and ether Dis 
solves in alkalis with a dark red colour 

fealts — A"Agj brown pp — A"Ba black 
powder 

Ethyl ether A''Et2 [0 106°], yellow 

crystals, v sol alcohol and benzene, msol water 
and carbonated alkahs 

NITRO -AZO- compounds v Azo ook- 
roxmns 

Nitro-diaso- compounds v Di-xzo- ooK 

POUNDS 

NITRO-AZOXY- compounds v Azoxr- com 

POUNDS 

NITRO-BARBITDRIC ACID C4H3N30g M 
CO<^g ^q>CH NO 2 Dilituncacid Formed 

by the action of nitric acid on hydunlic acid and 
on barbituric acid (Schheper, A 56, 23 , Baeyer, 
A 127, 211 , 130, 140) Colourless dimetrio 
efQorescent pnsms (contammg 3aq), v sol hot 
water fonmng an intense yellow solution, m 
sol alcohol, msol ether Bromme and water at 
100° decompose it into di bromo barbituno acid 
and HNOg HIAq reduces it to amido barbit 
' uric acid Its solution gives a white pp with 
ammonium salts 

Salts — The salts are very stable, the acid 
not bemg separated by mmeral acids — 
NH4HA"' crystalline pp , v si sol cold water 
— NaH2A"'2aq silky needles — KH^A'" Ppd 
by adding HCl to a solution of the acid m 
potash — KgHA'" yellow needles, msol alcohol 
and cone KOHAq Explodes when heated — 
BaKgA^'Cl aq - CaGIgA' '),4aq — Cu(H,A"')»6aq 
— Fe(H2A'")j 8aq — Fe(HgA'")s 9aq — AgH^A^'aq 
— Ag,A'" 

NITRO-BENZALDOZIK v Oxim of Nitbo- 

BBNZOIO ALDSHTPE 

NITRO-BENZAMIDE v Amide of Nitbo 

BSNZOIO ACID 

m-NITRO BENZAMIDINE 
0.H4(N04) C(NH) NH*. Formed from nitro- 
benzoic imido ethyl ether (Tafel a Enoch, B 
23, 1562) Colourless mass (from ether), v sol 
water — BUCl [240°] Tables, v sol water 
m-NITROBENZAMIDOXIM C^H^NgO, i^ 
0,H4 (NOj) C(NOH) NHj. [174°] Formed from 
m nitro benzomtnleandhydroxylamme(Sohopff, 
B 18,1063) Orange needles, V sol warm water 
ClCOgEt forms 0«H4(NO ) C(NH3) NO CO.Et 
[158°] Acetic anhydride produces the azoxim 

OJH,(NO0 [1090] - B-Hca - 

B'AlPtCl, 

Ethyl ether C,Hg£tNgO, Pnsms — B'HCl 
Beneyl ether OA(OH,Ph)N,0,. [58°] 
p Hitro-bensamidozim 

O.H4(NOa) C(NH,)JNOH. [169°] Formed from 
mtro-benzomtme and hydroxylamme (Weise, 
22, 2418) Yellow needles, sol acids and 
I alkalis Reduces Fehling’s solution and am 
I momacal AgNOg M sol hot water and aloo« 
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hoi Can be distilled With Ac^O it yields 
OA(NOj) [^44^, whUe aldehyde 

forma 0,H*(N0J 0<^^>CH OH. [168“] 

C100.Et produces OA(NOJ 0(NH.) NO COJEt 
[169°], which on heating yields the compound 

O.H,(NOJ C<^g>CO [286“] Sodium diazo 

benzene sulphonate produces the compound 

0A(N0J C<^j^>C(NHJ O.H.NO. [161“] 

(Stieglitz, B 22, 3167) 0001a reacts m benz- 

ene solution forming (0gH^(N02) C(NH2) N0)200 
[282®] — B'HCl [186°] 

Ethyl ether OA(NOJ 0(NBy NOEt, 
[60®] Formed from the Na salt and EtI With 
nitrous acid it yields 0JE[4(N0a) 0(0 NO) NOEt 
[66°] — B'HOl 

miBO BENZENE OANO,. Mol w 123 
[8®] (209°) at 745 mm (Bruhl, A 200, 188) 

S G ^ 1 2039 (B ) S V 121 9 (Lessen, A 264, , 
78) , 121 6 (Ramsay) 6712 Roo « 62 64 ' 

Ihsperswe power Barbier a Roux, C E 108, 
1249) Formed by mtration of benzene (Mit 
soherlich, P 31, 626) The rate of nitration has 
been studied by Lothar Meyer (B 22, 18) In 
small quantity by the action of ozonised air 
on a mixture of sulphuric acid and benzene 

g Ci Maquenne, Bl [2] 37, 298) Formed also 
y the action of ppd« OuP (1 mol) in the 
omd upon an aqueous solution of diazo benzene 
mtnte (1 mol ), obtained by slowly adding a 
solution of 15 g NaN02 m 60 c c of water to a 
mixture of 9g of aniline, 20 g HNO, (14), and 
50 0 0 of water When the evolution of nitrogen 
has ceased the nitro benzene is distilled off with 
steam, the yield is 42 po of the theoretical 
(Sandmeyer, B 20, 1494^ 

Preparai/ion —A mixture of mtno acid 
(100 pt^ and H^S04 (115 pts ) is run into benz- 
ene Tne product is washed with alkali and 
distilled 

Properties — Oil, v sol alcohol and ether 
Not attacked by chlorine or bromine in the cold 
Eeactions — 1 For hrominaUon the presence 
of earners (FeBr, or FeOU are necessary Thus 
nitrobenzene (10 gj heated with FeBr, (3g ) and 
bromine (4 3 o o ) m sealed tubes for 10 hours 
at 105° gives 65 p o of the theoretical amount 
of m-bromo mtro benzene When the same 
mixture is heated for 30 hours at 120° the pro- 
duct 18 tetra bromo nitro-benzene (Scheufelen, 
A 231, 168) Bromme at 260® forms CjELJBr, 
and a httle OJTOr, (KekuU, A 187, 169) — 
2 Ohlonne m presence of FeOl, forms in chloro- 
mtro benzene and (5,2,1) di chloro-nitro-benz- 
ene —8 Not attacked by boilmg dilute potash 
or ammonia. Boihng alcoholic potash forms 
azoxybenzene — 4 BeadBy reduced to aniline — 
5 Chrorme oxychloride forms a powder 
C,H,(N02)(CW),01j„ decomposed by water with 
reproduction of nitrobenzene (Henderson a. 
Campbell, O J 57, 258, cf ti&rd, A Oh [5] 
28, 272) — 6 Exposed to sunlight m alcoholic 
solution it IS reduced to aniline, aldehyde being 
formed (Oiamician a Silber, B 19, 2899 , G. 16, 
586).~7 Cone HOlAq at 246® forms di-chloro- 
miline (Baumhauer, A Suppl 7, 204) —8 
dueed m aloohohe solution by aodmn-amalgom 


to azo benzene (Werigo, A 135, 176, Alexijefl, 
Bl [2] 1,324) 

0 Di-nitro-benzene 0,H4(N02), [1 2] Mol w 
168 [118°] S (alcohol) 3 8 at 24 8° , 83 at 

78°. Formed in small quantity in the prepara 
tion of the m isomende, and purified by succes 
sive crystallisations from alcohol and HOAo 

g Unne a Zmeke, B 7, 869 , Edmer, O 4, 364 , 
obry, B T 0 2^ 239) Long colourless needles 
(from hot water) or monoclmio tables (from alco 
hoi) (Bodewig, J 1884, 464) May be subhmed. 
Yields on reduction o mtro anilme [71°] and o- 
phenylene diamine [99°] 

m Di-nitro-benzene C4H^(N02),[1 3] [90°] 

(Reissert, B 23, 2248) (297° cor) (Meyer a 

Stadler, B 17, 2649 note) S (alcohol) 6 9 at 
24 8° The chief product of the action of boil- 
ing fummg HNO3 0^ benzene or nitrobenzene 
(DeviUe, A Oh [3] 3, 187 , Muspratt a Hof- 
mann, A 67, 214) Formed also from (4,2,1)- 
di mtro aniline by elimination of NHg (Rudneff, 
Z 1871, 203) Prepared by adding benzene to 
a mixture of equal volumes of H2SO4 and fuming 
HNO„ and heating until a sample of the oily 
layer sohdifies on cooling The product is 
poured into water, and the solid crystallised from 
alcohol (Eorner , Beilstein a Eurbatoff, A 176, 
48) 

Properties — Colourless flexible needles, v e 
sol boiling alcohol Detonates when projected 
into a red hot tube filled with nitrogen (Berthe 
lot, A Oh [6] 16, 24) A mixture with EClOg 
IS a powerful explosive {rackarock) 

Eeactions — 1 On reduction it yields w- 
mtro amlme [114°] and m phenylene diamine 
(Hofmann, Pr 11, 618) —2 Alcoholic KCy 
forms 04H3(N0 )(OEt) CN (Lobry de Bruyn, 

' R T 0 2, 205) —3 Alkaline E^eCy* forms 
(4,2,1)- and (6,2,1) di mtro phenols (Hepp, B 
18, 2347 , A 215, 355) 

p-Di-nitro-benzene 04H4(NO2)2[l 4] [172°] 

Deposited from the alcoholic mother liquor from 
which the m isomende has crystallised (Korner) 
Flat monoclmio needles, si sol cold alcohol 
May be sublimed Yields p-mtro aniline [146°] 
and p phenylene diamine [140°] on reduction 
Forms a sparingly soluble compound with naph- 
thalene 

(-Tn-nitro-benzene C4H,(N02),[1 2 4] 
[57 5°] S G 1*6 1 73 S (alcohol) 6 4 at 16 5°, 
8 (benzene) 141 at 15 6° Formed by heating 
p di mtro benzene with a mixture of HNO, and 
H2SO4 (Hepp, A 215, 362 , Lobry de Bruyn, 
B T 0 9, 190) Yellow crystals Forms with 
aniline a compound CbH,(N 0 o) 304H3NH2. [84°] 
Beactions — 1 NaOMe m HOMe forms 
04H,(N0A2(0Me) [4 2 1] [88°] —2 NaOEt forms 
0.H,(N032(0Et) [4 2 1] [86°] -8 Boilmg aque- 
ous NsaCO, forms (4,2,1) di mtro phenol [112*] 
4 Alcoholic NH, forms di mtro amhne [175°]. 

s-Tri-mtro-benzene OflH,(N02)* [13 6] [122°] 
Prepared by heating m di mtro benzene (40 g ) 
with HNO, (120 g ) and fummg H2SO4 (300 g ) 
for one day at 80° and then for two aays at 
120°, the yield bemg 50 p c (Hepp, A 215, 347 , 
Claus, B 16, 1597) Tnmetnc plates , a be 
» 954 1 788, si sol. cold alcohol, v e sol 
benzene (formmg a oomTOund with OA) 
Tolatile with steam With anilme it forma 
0,H,(N02),NH2Ph crystallising from benzene in 
r^ plates [124°] With naphthalene it forma 
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C.Hs(N02)8CioH, [163®], and with di methyl- in the nitration of benzoic acid (Limpncht) — 
aniline 0,H,(N0j3NMe^h [108°j NH^A' Plates S 8 6 at 7® Prisms 

Beactwns — 1 Alkaline K,FeCyg oxidises it 8 3 7 at 7° — BaA'jSaq 8 (of BaA',) 4 6 at 6® — 
io picric acid — 2 NaOMe dissolved in HOMe CaA'j2aq — PbAj^aq S (of PbA'j) 11 8 at 6 6®. 
forms, in the cold, 0eH,(N0j2(0Me) [106°] (De [The solubilities of salts here given are the 
Bruyn, jB T 0 9, 208) — 3 Seduced by tin and weights dissolved in 100 c o of the solution.] 
HCIAq to tn amido benzene Ohloride 0,H4(N0A SO^Cl Od 

References — Bbomo , Ohlobo , Chloroiodo- Amide SOjNHj [131°] 

and loDO nitro benzene (a) Nitro-benzene m-disulphonio acid 

NlTB0-B£lfZ£N£.AZ0 compounds v Azo- 0«H,(N02)[S03H)2- Formed, together with the 
eoMPouNDS and Disazo compounds ( 3) isomeride, by nitration of benzene m-di- 

NITRO-B£KZ£N£.AZOXY- compounds e. eul])homo acid (Heinzelmann, A 188, 160 , 190, 
Azoxv- COMPOUNDS 222) Slender deliquescent needles (contammg 

DI KITIU).BENZ£NET£TRA-CARB0XY1I0 *aq) -(NHJ^A' flatpnsms -K,A" ~BaA"4aq. 
ACID C,(N02)2(C02H)4[142 3 5 6] Di nitro- — BaA" 6aq — BaA” 6aq — BajA"(OH), 16aq — 
pyromellitic acid Formed by oxidising di nitro- PbA^' 4aq — Pb,A"0 2^aq — Ag^A" 
tn methyl benzoic acid with alkaline KMn04 C?iZoride 0aHs(N02)(S02Cl)y [96°] 

<Nef,A 237,19) Silky needles (from ether) Amide [242°]. 

Ethyl ether Et4A*^ [130°] Needles (3) Nitro benzene m-disnlphonio acid 

NITRO-BENZENE PHOSPHONIC ACID CA(N02)(S0,H)2 [4 1 8] Formed as above. 
C6H4(N02)P0(0H)2 Nitrophosphenylic acid Very hygroscopic crystals Its salts are more 
[162''] S 98 at 22°, 92 at 98° Obtained by soluble than those of the(a) isomeride — (NHJ^" 
nitrating benzene phosphonic acid (Michaelis a — KjA^^aq (?) — BaA" 5aq — PbA''4aq 
Benziger, B 8,1810,^1 188,275) Deliques- C/iloride 03H,(N0,)(S02C1)2 Oil. 
cent crystals exploding above 200° — BaA" 2aq — Nitro-benzene disnlphomo acid 

Ba(HA")22aq — CaA" Aaq — PbA" — Ag«A" C6Hg(N02)(SO,H)2. Formed from nitro-amido- 
m NITRO- BENZBNE-SDLPHINIC ACID benzene disulphomc acid by the diazo- reaction 
CeH4(N 02)80 H [1 3] [96°] Formed, together (Limpncht, B 8, 289) — PbA" aq needles 

with nitrobenzene and Nj, by boiling the com- Di mtro-benzene snlphonic acid 
pound 04H4(N02)NHNHS02C4H4(N02) with 2 i] [108°] Formed from 

baryta water Long silky needles V e sol (C«H3(N02)2)2S2, and fuming HNO, (Willgerodt 
ether, si sol alcohol a P Mohr, J pr [2] 34, 117) Very ^groscopic 

Salts — KA l' small e sol pnsms — AgA' , yellow prisms (containing 8aq), v sol water, si 
long silky needles, si sol water — BaA'gl^aq sol ether, insol benzene Not attacked by 

yellowish prisms (Limpncht, B 20, 1240) faming HNO, at 200° 

p Nitro-benzene snlphimc acid Reactions — 1 Aniline forms, on boiling, 

03H4(N02) SO2H [1 4] [120°l Formed m the Oja,(N02)3(NPhH) [156°] ~2 BoiUng alcohoho 

same way as the preceding acid from the corre- ammonia forms 0,H,(N0,),(NH2) [178°] — 8 
spondmg p~ compound Plates Less soluble m ' KHS forms, in the cold, C3H,(N02)2SH — 4 


ether than the m isomende — BaA'j aq yellowish 
prisms (Limpncht, B 20, 1241) 

o-NITRO-BENZENE SDLPHONIC ACID 
C6H4(N02)S0,H [1 2] Formed m small quan- 
tity m the nitration of benzene sulphonio acid 
{Limpncht, A 177, 60) — NH 4 A' long needles 
— KA' si sol water —BaA'j aq v e sol water 
— PbA'2 3aq 

Chloride C4H,(N02)S001 [67°] 

AmtdaC,H4(N02)S0NH, [186°] Reduced 

hy HI uj HOAo it yields [198®] 

{Cleve, B 20, 1534) 

m Nitro benzene snlphonic acid 
C4H4(N02)(S0,H) [1 3] Formed by sulphonatmg 
mtro-benzene, or by mtrating benzene snlphonic 
acid (Schmidt, A 120, 163 , Meyer a Stuber, A 
166, 164 , Rose. Z 1871, 224 , Limpncht, A 
177, 60) Formed also by the action of CISO 3 H 
on nitro benzene in CSg (Armstrong, Z 1871, 
821, Limpncht, B 18, 2176) Dehquesoent 
lamuuB — NH4A' Pnsms — KA' S 1 7 to 1 9 
at7°— NaA'-BaA',aq S (of BaA',) 4 at 21° 
(GosHch, A 180, 104) , 2 at 7* (L ) — CaA', 2aq 
B (of Ca A'2) 6 at 6° — MgA'a 4aq — ZnA'a 8aq — 
PbA' 2aq S (of PbA',) 4 at 10° 

ChlorideOfi^il^lO^) SOgOl [61°] 

Amide 03H4(N02) SOgN]^ [161°] Reduced 

tiy HI and HOAo to 0,H4 <qq > [83°] 

p-NITRO-BENZENE 8 d£pH0NI0 ACID 
C«H 4(N0^S03H [1:4] Formed m small quantity 


Rapidly decomposed by cold potasht beoommg 
di nitro phenol [114°] 

Salts — KA' — NaA'aq — BaA'taq — 
CaA'a 2aq —ZnK\ 6aq — PbA', 3aq 

Chloride [102«] 

Amide 0,H3(S0aNH2)(N0.),. [164°] 
Di-nitro-benzene snlphonic acid 
0,H,(N03)2S0,H [8 2 1] Formed by warming 
mtro-benzene tn-sulphomo acid with BLS04 
(1 vol ) and HNO, (3 vols ) (Limpncht, B 9, 
654, Sachse.A 188,148) Deliquescent crystals. 
NH4A' — KA'lJaq — BaA^Saq — PbA',8aq 
Chloride C3H,(N02)2S02C1 [89°] 

Amide [288°] 

Di-nitro-benzene disnlphonie acid 
C,H2(N02)a(S03H)2. Formed by boiling nitro- 
benzene m Bulphomo acid with HaS04 (1 vol ) 
and fuming HNO, (6 vols) (Limpncht, B 8, 
289) Crystallme mass Its chloride and 
amide are crystallme and decompose without 
melting — KgA^aq — Na^A^Saq — BaA"2aq — 
CaA" aq — PbA"8aq — CuA" 3aq 
Tri-nitro-benzene snlphonic acid 
0,Ha(NOa),SO,H [186°] Prepared by boiling 
chloro-tn nitro phenol (picryl ohlonde) with 
alcohol and dry NaflSO, (Willgerodt, J pr [2] 
82, 117) Large crystals (containing 2aq), melt- 
ing at 100° when hydrated Decomposed by 
alkalis in the cold into SO, and picric acid — 
HaA'2aq 

N1TRO-BENZEHYL.AKIDO.OXI1I v Nmo* 

BSNZAMIDOXIII. 
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NITRO-BENZIDINE 


NITBO-BBKZIDIirB v Kitbo Dip-AMiDO- 

MPHXNTL 

iriTRO-BEHZIL 0uH.(N0,)0^ ni^. 
Formed by miration of benzoin or benzil (Zimn, 

A Suppl 8, 168, Hausmann, B 23, 631) 
Yellow oiTStals, b1 sol alcohol 

{ayD%ox%m 0 j 4H,,N,04 [226°] Formed by 
heating mtrobenzii with hydroxylamine hydro 
ohlonde at 100°. Grystallme body, t. b 1 sol. 
aloohol. 

(B) I>%ox%m [185°] Formed by heating the 
(a)-i8omende with aloohol at 165° for several 
hoars White needles, v sol alcohol Like the 
(cO.isomende it is split up by cone HGlAq at 
100° mto hydroxylamine and nitro benzil 

Di-nitro-benzil G,4H4(NO,)A [131°] S 

(alcohol) 78 m the cold , 2 4 at 78° Formed, 
together with the followmg isomeride by boiling 
benzil with fuming HNO, (Zagumenny, J JR 4, 
278). Octahedra or moss like forms 

Di-nitro-benzil [147°] S (alcohol) 84 in 
the cold , 1 9 at 78° Formed as above Plates 
Iso-di-mtro-benzil 0,4H4(N0,)P* [205°] 

S (95 p c alcohol) 042 in the cold, 9 on 
boilmg Formed by oxidation of (a)- or (7) di- 
nitro-deoxybenzoin by GrO, m HOAo (Golubeflf, 
J. B 18, 29 , B 17, 681) Yellow needles I 
o-HITBO-BEBZOIC ACID 04H4(NOJ 00^ 
[1 2] Mol w 167 [147 7°] (Reissert, B 23, 
2244) S 61 at 16 5° Formed in small 
quantity m the preparation of the m isomeride 
bv mtration of benzoic acid (Griess, B 8, 526, 
A. 166, 129 , L Liebermann, B 10, 862 , Widn* 
mann, A 193, 204) Obtamed also by saponifying 
its mtnle Prepared by oxidising 0 nitro cinna* 
^0 acid with chromic acid mixture (Beilstem a. 
^^nhlberg, A 163, 134 , Widnmann, B 8, 393) or, 
better, by oxidising 0 nitro toluene (Weith, B 7, 
1058 , Widnmann, A 193, 225 , Noyes, J3 16, 
68 , Monnet, Beverdm, a Noltmg, B 12, 443) or 
^•mtro-benzyl ohlonde (Nbltmg, B 17, 385) 
Prqperfte« -* Small triclinio needles (from 
Wrater), y sol alcohol and ether, v si sol water 
Has a sweet taste. Very slightly volatile with 
steam 

Salts.— BaA'gdaq Tnolmio crystals, ▼, 
soL water — OaA', 2aq needles — PbA'jaq — 
AgA' Crystals, v sol hot water 

Ethyl ether 'Bik' [30°] Triolmic crystals. 
Ohlortde COCl Oil 

Oya«tdcC4H4{NO,)COON [54°] Formed 
from the ohlonde and AgOy at 100° (Olaisen a 
Bhadwell, B 12, 861) White pnsms 

Anhydride (G4H4(NOa) 00)^0 [135°] 

Needles (Bisohofif a Bach, B 17, 2789) 

Amide CONHj [176°] (Bisohoff, 

A 289, 109) With KOH and bromme it yields 
0«H4(N0J(G0KHBr) converted by boiUng potash 
into o*mtro>anilme (Hoogewerfl a Van Dorp, 
B T O S, 173) 

Di-nitro anilide 


Oja[4(NOa)CONHCA(NO,)^ 1178°] Formed 
^mtrating benzoyl-m-'nitro-anmne (Schwartz, 
B 10, 1708) 

NitrileOfi^^O^ OB o-Nitro~heneonitnle 
Mol w 148 n.lO°] Obtained by heating the 
amide with ROg at 100° (Hubner a Bartlem, B 
10, I7I8). Formed also by the action of hot 
eupnms potassium oyamde on o-mtro diazo- 
MUMse ^nde (Sandmeyer, B 18, 1494) and 
ly treating the oxim of o-nitro-benzoio aldehyde 


with AOjO (Gabriel a Meyer, B 14, 9388) 
Needles, v sol water and aloohol 

w-Nitro-bensoio acid 0„H4(N02) OOJS [1,8]. 
[141°], S 25 at 10° , 10 at 100° (Mulder) | 
235 at 16 6° (Beilstem) Formed by nitration 
of benzoic acid (Mulder, A 34, 297 , Gerland, A 
91, 185, Hiibner, A 222, 72) Formed also by 
boiling nitro-hippurio acid with HClAq (Ber- 
tagnmi, A 78, 104 , 79, 259) and by the oxida- 
tion of m-nitro toluene (Beilstem, A 182, 137 , 
155, 25 , 163, 136) Obtained also by the action 
of hot cuprous potassium cyanide solution upon 
m nitro-diazo benzene chloride, and saponihca- 
tion of the crude nitrile , the yield being 72 p c 
(Sandmeyer, B 18, 1494) 

Promrtiea —Colourless laminee (from water), 
y e sol alcohol and ether May be sublimed 
GrystaUises m three monoclimc modifications 
(Bodewig, J 1879, 677) Yields amido benzoic 
acid on reduction and azoxybenzoic acid on 
heating with alcoholic potash (Griess, A 131,92) 
Salts — NH4HA'2 — NaA' 3aq colourless 
tables — KA'aq Needles S 14 m the cold, 

200 at 100° (Sokolofif, J 1864, 843) — MgA'.7aq 
— CaA'2 2aq S 3 3 in the cold , 5 6 at 100° — 
Ca(OBz)A' 3aq (Salkowsky, B 10, 1258) — 
SrA'22^aq — SrA'2 4aq — BaA'^daq Needles 
S 38 in the cold, 5 3 at 100° (Sokoloff) S (of 
BaAg 22 at 9° (Mills, 0 / 19, 363) — ZnA'^Saq 
— ZaA'24aq S 1 6 m the cold 7 7 at 100° — 
CdA'Aaq (Schiff, A 104, 326) -PbA', - 

MnA 2 4aq — FeA'3 — CuA'g aq — AgA' 

I Methyl ether MeA' [70°] (279°) 

I Prisms (Chancel, Comvt Chim 1849, 179, A. 
72, 275) 

Ethyl ether EtA' [43°] (Tafel a Enoch, 
B 23, 1551) (296°) Monoclimc pnsms De- 

composed by bromine at 170°-200° mto nitro- 
benzoic acid and ethylene bromide (Naumann, 
A 133,202) 

s-Tri-chloro-phenyl ether CjKiClgA'. 
[1S2°] Formed by nitrating the benzoyl de 
nvative of (6, 4,2,1) tri chloro phenol (Daccomo, 
B 18, 1165) 

Di bromo phenyl ether O^HjBraA' p. 
vol 1 p 607 

Nitro phenyl ethers v Nitro benzoyl denva* 
lives of Nitro phenols 

C^HJNOj) COCl [34°] (184° at 
60 mm), (275°-278°) Prisms (Cahours, A Ch 
[3] 23, 339, Hugh, B 7, 1267 , Claisen a 
Thompson, B 12, 1942) 

Oyamde OgH^lNOj) CO CN (231° at 145 
mm ) Formed from the chloride and AgCy (0. 
a T ) Heavy oil 

Anhydride (0*H4(NOJ CO)20 Solid (Ger- 
hardt, A 87,158) 

Acetie-m nitro-benzoic anhydride 
0 gH4(N02) CO OAo [45°] Formed from the Ag 
salt and AcCl (L Liebermann, B 10, 863, 
Beilstem, Bn 2, 786 , Greene, Am 11, 414) 
Benzoio-m nitro^benzoic anhydride 
0 gH4(N02) CO OBz CrystaUme (Qerhardt) 
Amide 0A(NO2) CONH* [142°] Needle# 
(Field, A 55, 45 , Chancel, Oon^ Chtm 1849, 
180, Beilstem, A 132, 137, Sohifl, A 218, 
185) Its alooboho solution nuxed with 
AgNOg and NaOH gives a gelatmous pp ot 
0 «H4(N02)C0NHAg (Tafel a Enoch, B 23, 
1550) With bromme and potash it mves 
mtro-anilme (Hoogewerff a van Dorp, B. T. 0* 
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8 , 173) With m mtro benzoyl ohloride it is 
converted into its m-nitro benzoyl derivative 
[196°] (W Schulze, A 261, 168) 

Anthde CONHPh [144°]. 

Plates (Engler a Yolkshausen, B 8, 34 , 
Hubner, B 9, 774) 
m^Nitro-amltde 

C.H^CNO J CO NHC«H,NO^ [187°] Needles 

(from amyl alcohol^ (McHugh, B 7, 1268) 

Dt nitro-anUzde 

0«H,(N02)C0 NH0.H,(N0,)2 [1 2 4] [165°] 

Formed by nitration o£ the benzoyl derivatives 
of 0 and 2? nitro-anihne (Schwartz, B 10, 1708 
p (To Jwide0^4(NO,) CO NHOJH^Me [162°]. 
Needles (from alcohol) (Hubner, A 210, 335) 
Nttro p-toluxde 

C4H4(N02) do NH.O,H3Me NO^ [1 4 2] [188 6°]. 
Yellow silky needles (from alcohol) Formed by 
nitrating the p toluide 

MesidideG.n,{m^ CONHC.HMe, [206°] 
Nitro meatdxde 

OArNOj) CO NH04H(N0JMe, [207°] Formed, 
togetner with the following, by nitrating the 
mesidide (Schaok, B 10, 1711) 
Di-nitro-meaxdxde 

CO NH0eMe,(N02), [307°] Needles 
Nitrile C,H4(N0JCN [117°] Formed 
by nitrating benzonitrile, or by dehydrating m- 
nitro benzoic amide (Beilstem a Kuhlberg, A 
146, 336, Engler. Z [2] 4, 613, A 149,297, 
Fncke, B 7, 1321) Formed also by the action 
of hot cnprons potassium cyanide solution upon 
m nitro-iazo benzene chloride (Sandmeyer, B 
18, 1494) Prepared by addmg benzonitrile (10 
mols ) to KNO, (11 molsj dissolved inH^SO, below 
26° (SohSpff, B 18, 1063) Needles (from water), 
si sol water, v sol alcohol and ether 

p Nitro benzoic acid C^H<(N02) COJS [1 4] 
[238°] S 075 at 16° Formed by the action 
of fuming HNO, on toluene (Glenard a Bou 
dault, A 48, 344 , G Fischer, A 127, 137 , 130, 
128 , Beilstem a Wilbrand, A 126, 256 , 128, 
257), and by oxidismg p nitro toluene with 
chromic acid (Beilstem a Geitner, A 139, 336 , 
Korner, Z [2] 6, 636 , Rosenstiehl,^ [2] 6, 701) 
Produced also by the oxidation ofp mtro cinnamic 
acid, and, m small quantity, by the mtration of 
benzoic acid (Griess, B 8, 528 , Ladenburg, B 
8, 636) Obtamed also by the action of a hot 
cuprous potassium cyanide solution uponp mtro- 
diazo-benzene chloride, and saponihcation of the 
crude mtnle thus got (Sandmeyer, B 18, 1492) 
Prepared by oxidising p mtro toluene (50 g ) witn 
CrOj (260 g ) and KjSO, (110 g ) diluted with 
water (460 g ) (Schlosser a Skraup, M 2, 519 , 
ef Michael a Norton, B 10, 680) 

Properties — Yellowish lammas (from water) 
or needles (by sublimation), v sol alcohol ana 
ether Less soluble m water than the m and 
0- isoraendes Beduced by tm and HCl to jp- 
amido-benzoic acid, and by sodium amalgam to 
p-azo-benzoic acid 

8alts~NH4A.'2aq efflorescent lamm» — 
NaA'Saq tnclmio crystals (Bilfinger, A 135, 
164) — EA' 2aq S 33 m the cold , 200 at 100° 
(Sokolofif, J 1864, 343) — BaA', 6aq monoolmio 
crystals (Backing a Haushofer, A 193, 212) 
S 4 m the cold , 12 6 at 100° ~-BaA'(OBz) 
(Salkowsky, B 9, 24)— QaA'^daq efflorescent 
tables S 3 m the cold , 8 3 at 100° — GaA'^ 9aq 
--CaA'(OBz)3aq (Salkowski, B 10, 1268)-- 


SrA'(OBz) aq — ZnA', 2aq 8 (of ZnA'J *7 at 
17° (Mills, 0 J 19, 363) , 1 26 at 100° — PbA', 
Methyl ether MeA' [96°] 

Ethyl ether Y^tk! [57°] 

ChZoride C.H,(NOJCOCl [76°] (c. 204® 
at 106 mm) Slender needles (from ligroin) 
(Gevekoht, A 221, 335) 

0«H4(N02) CONHj [198°] Needles 
(Beilstem a Beichenbach, A 132, 143) Treat 
ment with bromme and EOHAq converts it into 
p-mtro-amhne 

Anilide 0,H,(NOJ CONHPh [204°] (Leo, 
K 3, 552) 

Nitrile [147°] Formed 

from the amide and PjO* (Engler, A 149, 298 , 
Fncke, B 7, 1321), or by the action of hot cu 
prous potassium cyanide solution on p nitro 
diazo benzene chloride (Sandmeyer, B 18, 1492) 
Laminae (from alcohol), v sol hot alcohol 

Fourth and Ofth mtro-benzoio acids have 
been descnbed by Fittica (B 8, 252, 710, 741 , 
9, 788 , 10, 481 , / pr [2] 17, 188), but their ex 
istence has been contested by other chemists 
(Leo Liebermann, B 10, 1038 , Widmann, B 
10, 1159 , Claus, B 13, 891) 

(4,3,1) Di mtro-benzoic acid C^H.NjO, t e 
OeH,(NO,) CO^ [4 3 1] [161°] S 673 at 25° 

Prepared by heating p mtro benzoic acid with 
nitric and sulphuric acids in sealed tubes, and 
separated from the (4,2,1) isomeride, simulta 
neously formed, by the greater solubility of the 
latter m water (Claus a Halberstadt, B 13, 
815) Colourless crystals Sol alcohol, ether, 
and hot water, si sol cold water Very bitter 
taste Sublimes undecomposed 

Salts — A'JBalaq white crystals — 
A'.,Ca3aq plates The potassium, sodium, 
and ammonium salts are easily soluble 

Di-nitro-benzoic acid C^H3(NO )2(C02H) 
[5 2 1] [177°] Formed, together with the 

(4,2,1) and (6,2,1) isomerides by boiling o nitro- 
benzoic acid with a mixture of fuming HNO, 
(1 pt ) and HoSO, (1 pt ) for 16 minutes (Griess, 
B 7, 1223) Needles or pnsms, si sol cold 
water, m sol hot water The di amido benzoic 
acid, obtained by reduction, yields p phenylene 
diamine on distillation — BaA' 4aq six sided 
plates, si sol hot water 

Di iutro.ben20ioacidC„B[j(NO l^CO H[4 2 1] 
[179°] S 1 849 at 26° Formed m the prepa 
tion of each of the two precedmg acids (Griess, 
B 7, 1225 , Claus a Halberstadt, B 13, 816 , 
Hubner a Stromeyer, B 13, 461 , A 222, 79) 
Obtamed also by heating di-mtro toluene with 
fuming HNOj at 100° for a fortnight (Tiemann 
a Judson, B 3, 223) White needles or tables 
May be sublimed Tastes bitter On reduction 
with tm and HClAqit at once yields m phenylene- 
diamme — BaA'j 3aq m sol cold water — 
CaA'2 2aq — MgA'2 9aq 

Dl-nitro-beiizoioaoidC,H,(NOj2002H [6 2 1] 
[202°] Formed, together with styphnic acid 
O.H(NOJ,(OH)a and the (4,2,1). and (5,2,l)-di. 
mtro benzoic acids, by heating 0 mtro-benzoio 
acid with HNO, and H2S04 (Gness) Felted 
needles (from boilmg water), v sol boiling 
water Tastes intensely bitter SpUt up on dis 
tillation mto CO, and m.di.mtro.benzene On 
teea^ent with tm and HClAq it yields m-phen- 
jlene diamme — BsA',2aq v e sol cold water. 
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Pi-nitfo-beoEOio aoid C [6 8 1] 
[204^]. S 1 9 at 100° Formed by nitration of 
benzoic acid or of m-nitro benzoic acid with a 
mixture of HNOg and HjSO^ (Cahours, A Ch 
[3] 26, 30 , Volt, A 99, 100 , Tiemann a Jnd- 
■on, B 3, 228, Moretoff, Z [2] 6, 641 , Michler, 
A 176, 152) Obtained also by heating di-nitro- 
toluene [93^ with fuming HNO3 at 160°, or by 
oxidismg it with chromic acid mixture (Staedel, 
B 14, 902 , A 217, 194 , Hubner, A 222, 78), 
and in small quantity by the oxidation of * $ *-di« 
nitro naphthalene with dilute HNO, (SGI 16) 
at 160° (Beilstem a Eurbatow, B 18, 356) 
Preparation —1 By heatmg benzoic acid 
(20 g) with H2SO4 (180 g) and fuming HNO, 
(60 g ) for 4 hours nearly to boiling (Hdbner) — 

2 By heating f?i-mtro benzoic acid (100 g ) with 
fuming mtnc acid (600 g ) and H2SO4 (600 g ) for 
12 hours (H ) 

Properties — Thm tables (from dilute HNO,) 
or monoclimc crystals (Henniges, J 1882, 902), 
▼ si sol cold water, si sol dilute HNO.,, v sol 
alcohol and HOAc Reduced by tm and HCl to 
di amido-benzoio acid, which yields m phenylene* 
dianune on distillation with baryta 

SaltB— NaA' — KA'— BaA'aq (Hubner) 

m sol hot water - BaA'j 5aq (Muretoli) — 
CaA'2aq — MgA'iBaq - MnA'j 2aq —PbA'^aq — 
AgA' needles (from hot water) 

Ethyl ether EtA' [94°](H), [91®] (B a 
K ) S (90 p c alcohol) 562 at 13° 

Amide C4H3(N02),C0NH2 [183®] (Voit, A 

99, 105) , [177°] (M ) Plates (from water) 
Tn-nitro-benzoic acid C,jH2(N02),C02H 
[190°] Obtained by heating tri nitro toluene 
with fuming HNO, for a fortnight at 100° (T a 
J ) Trimetric crystals , a b 887 1 672 
(Fnedlander, Z K 1, 623) May be sublimed — 
AgA' plates, si sol water 

References — Bromo , Chloro , and lono-, 
Kitrobekzoio acids 

0 NITBO-BENZOIC ALDEHYDE 
06H4(N02)OHO Mol w 151 [44°] (G a 

tf), [46°](F a H) 

Formation — 1 In small quantity, together 
with the m-i8omende, by adding benzoic alde- 
hyde to a mixture of HNO, apd H2SO4 (Rudolph, 
B 18, 810, cf Fittica, B 10, 1630)— 2 By 
treatment of its oxim with chromic acid mix- 
ture (Gabriel a Meyer, B 14, 829) —8 By 
oxidising o-mtro-cinnamic acid with dilute 
KMn04 (Fnedlander a Henriques, B 14, 2801) — 

4 By adding NaNO, to a cold solution of 0 nitro- 
einnamio e&er in f unung mtnc acid (F a H ) — 

5 In small quantity by the action of water on 
the compound of 0 mtro-toluene with GrOjCl, 
(Richter, B 19, 1062) 

Preparation — 60 grms of crude 0 mtro- 
einnamio acid are suspended in 2^ litres of 
water, neutralised with NajCO, and filtered 
The clear solution is put mto a large stoppered 
bottle, 1 litre of benzene added, and kept cold 
during the reaction by the addition of ice 
1226 c c« of a 6 p c solution of EMn04 is added 
by degrees, shaking continuously, m order that 
the nitro-benzaldehyde, as it is formed, may be 
removed by the benzene from the action of the 
oxidising agent The emulsion which is pro- 
duced IS now treated with a warm solution of 
160 grms of sodium sulphite and HGl added, 
which dissolves the MnO,. The benzene layer, 


which contains the whole of toe nitrobenzaldc* 
hyde is removed, and the latter obtained by dis- 
tilling oft the benzene The yield is 60 p 0 to 60 
pc of the theoretical (Einhorn, B 17, 119) 

Properties — Long yellow needles (from 
water), si sol water, v sol alcohol and ether. 
May be distilled Volatile with steam With 
NaHSO, it forms a compound crystallising m 
plates 

Reactions — 1 On reduction with tm and 
HOAc it yields anthranil 0,H4<^!^^^, the 

lactam of 0 amido benzoic acid (Fnedlander a 
Hennques, B 16,2106, c/ Rudolph, B 13, 3l0) 
Reduced by FeS04 and NH, to amido benzoic 
aldehyde (Fnedlander, B 15, 2572 , 17, 456) — 

2 Yields 0 nitro benzoic acid on oxidation with 
dilute aqueous EMn04 It also undergoes this 
oxidation when admmistered to dogs (Sieber a. 
Smirnoff, M 8, 88) —8 Cone NaOl^q con 
verts it into 0 nitro benzoic acid and 0 nitro- 
benzyl alcohol— 4 NaOAc and AcjO yield 
o nitro cinnamic acid by Perkin’s reaction — - 
6 On warming with a dilute alcoholic solution 
of urea a compound C,H4(N02) CH(NH CO NH2)a 
[200°] IS formed (Ludy, M 10, 296) When a 
few drops of H^S04 are added to an alcoholic 
solution of o-nitro benzoic aldehyde and urea 
there is formed a different compound 
C,eN4H2o02 [170°] — 6 With di methyl-aniline 
it forms nitro tetra-methyl di amido tn phenyl- 
methane CeH4(N02)CH(C,H4NMe2)2— 7 Aceto- 
acetic ether (2 moh ) and NH, form 0 nitro phenyl 
di methyl pyndine dihydride dicarboxylio ether 
p20°] and a compound 0,9H2,N405 [189°], form- 
ing a salt B'HOl, converted by nitrous acid mto 
an indifferent isomende [192°] (Lepetit, B 20, 
1838) —8 Boiling cone aqueous KOy forms 
o-azoxy benzoic acid — 9 Al^hyde and a little 
baryta water forms C9H,N04 [120°], converted 
by further treatment with baryta water into 
C,H4(N02)CH(0H)CH2CH20H [109°], and by 
NaOHAq mto mdigo (Baeyer a Drewson, B 16, 
2861) — 10 Acetone and NaOH forms o-nitro- 
styryl methyl ketone, which on warming with 
more alkali yields mdigo 

Oxim C,H4(N0^ CH NOH 0 Nitro u- 
nitroso toluene [96°] Formed by the action 
of hydroxylamme on the aldehyde m alcohoho 
solution, or by treating (2,4,1) nitro amido- 
phenyl acetic acid with nitrous acid (Gabriel a 
Meyer, B 14, 826 , 16, 3057 , 16, 620) Slender 
needles (from hot water), V sol alcohol and ether 
Tastes sweet Dissolves in alkalis Gone 
HOlAq at 160° decomposes it mtoo mtro-benzoio 
acid and NH, Boiling with AC2O and KaOAc 
forms the mtnle of o-nitro benzoic acid 
Methyl derivative of the oxim 
0,H4(N02) ch NOMe [58°] 

Phenyl hydraside C8H4(N02)OH N,HPh. 
[168®] (P), [148°] (L) Formed by adding 
phenyl-nydrazme to an alcoholic solution of the 
base (Pi&el, A 282, 282, Ludy, M 10, 814) 
Scarlet nee^es, si sol hot water, forming a 
dark blue solution m cone H,S04 

m-Nitro-benzoio aldehyde GHO 

[8 1] [68°] Obtamed by dissolvmg benzoio 

aldehyde (1 vol ) in a mixture of fuming HNO, 
(1 vol ) and H,S04 (10 vols ) in the cold (Ber- 
tagnmi. A, 79, 269, 86, 190; Liramann a. 
Hawbozek, B 9, 146 , Fnedlander a Henriques, 
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B 14, 2802, Ehrholi, B 15, 2010) Needles 
(from water), m sol hot water, v sol alcohol 
Reactions — 1. Chromic acid oxidises it to 
m mtro benzoic acid —2 Tin and HO Ac reduce 
it to 971-amido-benzoio aldehyde —8 Ammoma 
forms (OgH^(NO^)CH) 3 N 2 , which on heating with 
aqueous KOH forms tn-mtro-amarm 0„H,.NA 
4 Ammonia and acetoacetic ether form 
C,H,(NOJ C.NHjMe (CO^Et)^ [65°] (Lepetit, B 
20, 1338, 2397) — 5 Sodium succinate and acetic 
anhydride form nitro phenyl paracomo acid 
C.H,(NOJ CH CH(C02H) CH^ CO 0 (Salomon- 

son, R r 0 6, 1) — 6 When its benzene solu- 
tion is shaken with H^SO^ there is formed 
C 3 H 4 (N 03 ) CHPh2[90°3, while toluene, by similar 
condensation, yields 0aH4(N02) CH(C,H ,)2 [85°] 
(Tschacher, B 21, 188) —7 Phenyl acetonitrile 
and alcoholic NaOEt yields the nitrile of nitro- 
a phenyl cinnamic acid (Frost, A 250, 166) — 
8 After administration to a dog it is excreted 
as m nitro hippunc acid (Sieber, M 8, 88) 
Combinations — (C,H5NOa)NH4SO,H Aaq 
colourless prisms — (C 7 H 4 N 03 )NaS 0 ,H 6aq • 
yellowish crystallme scales (from hot water) — 
(G,H 4 N 0 ,)NPhH 2 S 03 H 2 needles (Schiff, ^ 195, 
^01) — ( 0 ,H 5 N 08 ) 4 PH 3 powder, insol alcohol 
Formed from the aldehyde, PH,, and HGl 
(Messinger a Engels, B 21, 333) 

Oaxm C,H4(N02) CH NOH [119'’] Needles 
(fiom water) (Gabriel, B 15, 3060) PCI, yields 
fu nitro benzomtrile (Gabriel, B 16, 620) 

Iso-oxim [118°] Formed by passing 
HCl into an ethereal solution of the oxim, and 
decomposing the hydrochloride by NaaCO, 
Needles (from ether) Combines with phenyl 
oyanate in ethereal solution with formation of 
C3H4(N02) CH NO CONPhH [75°], which readily 
changes into an isomende [105°] By treatment 
with NaOMe and Mel it is converted mto a 
mixture of two isomeric methyl derivatives 
03 H 4 (N 0 ) CH NOMe meitmg at 69° and at 117° 
(Goldschmidt a Ernst, B 23, 2170) Mel acting 
on its silver salt gives the methyl ether, melting 
at 69° NaOEt and benzyl chloride yield a 
benzyl ether [148°] Phenyl cyanate m ethereal 
solution yields 03 n.(N 02 ) OH NO CO NHPh 
[105°], crystaUismg m yellow needles 
Pkenyl-hy dr aside 

0.H4(N02) CH NjHPh [121°] (Pickel, A 232, 
232 , Ludy, M 10, 315) Orange tables Yields 
an acetyl derivative 0„H„(N02)N2Ao [170°] 
(Sohroeder,B 17,2097) Nitrous acid converts it 
mto (C.H4(N02) CH N NPh)2N0H, which crystal 
lises m needles, forxnmg a deep blue pp in^S 04 
p Hitro-benzoio aldehyde 
04H4(N02)CH0[41] [106°] 

Formation —1 By boiling p-mtro-benzyl 
ohlonde (10 pts ) with Pb(NO ,)2 (14 pts ), water 

r pts ), and HNO, (S G 13) (Fischer a. Greiff, 
18, 670) — 2 By oxidising p-nitro-cmnanuo 
ether (Friedlander a. Hennques, B 14, 2803) or 
ap di nitro cinnamic ether (Friedlander a Maly, 
A 229, 212, cf Baeyer, B 14, 2317) 

Preparation —I By addmg ENO, to a cooled 
solution of p mtro cinnamic acid, or its methyl 
or ethyl emer, m strong H 2 SO 4 , the yield it 
60 p c to 95 p 0 (Basler, B 16, 2714) — 2 45 pts 
of chromyl chloride fOrOjCU are slowly added 
to 20 pta. p mtro-toluene, aissolved m 80 to 
100 pta of CS,. After standing for two days. 


the pp (C 4 H,(N 02 )CHj,Cr 204 Cl 4 ) is separated, 
washed with CS^, and treated with water The 
CS 2 IS driven off with steam, and the product re- 
crystallised from water , yield, 60 p 0 to 70 
of the mtro toluene (Kichter, B 19, 1060) 

Properties — Long colourless prisms (from 
hot water), si sol water and ether, m sol alco- 
hol May be subhmed Volatile with steam. 
Forms with NaHSO, a compound crystallising 
in plates 

Reactions — 1 Chromic acid mixture OJxdxM^ 
it to p mtro benzoic acid . — 2 Aniline forma 
C 4 H 4 (N 02 ) CH NPh [93°]-3 Dimethylaniline 
condenses with it to p nitro tetra-methyl-di jp- 
amido - tn - phenyl - methane — 4 When ad- 
ministered to dogs it is excreted as jp-mtro- 
hippuric acid. — 5 With p toluidine and cone 
HClAq it forms C.H 4 (NO,) CH(C 3 H 3 Me NBy. 
[172°] (Bischler, B 20, 3302) — 6 AmmoriXa 
and acetoacetic ether form the compound 
0 ,H 4 (N 0 ,) 04 NH 2 Me 2 (C 02 Et )2 [118°-122°] — 

7 Indoxyl with HClAq and HOAc forms 

the mdogemde CH 

crystallising in red needles [273°] 

Oxtm Oja 4 (NO,)CH NOH [129°] Reddish- 
yellow scales (Gabriel a Herzberg, B 16, 2000) 
IsO‘Oxim [175°] (Behrend, A 263, 849) 
Beneyl ether of the tso-oxim 

C.H,(NOJ [118"] Formed by 

oxidismg (3) benzyl p nitro benzyl hydroxyl- 
anune with KsFeCy, (Behrend a K5mg, B 23, 
2750) Needles (from alcohol), spht up by hot 
HClAq mto p mtro benzoic aldehyde and {$)• 
benzyl-hydroxylamme 

Phenyl hydrasideO,B.,(miiCR^^Yi 
[125°] Bed needles (Pickel, A 232, 232). 
Forms a red solution in cone H^SO, (Ludy, ilf. 
10, 315) 

HITBOBEirzOIC ANHYDRIDE v Anhydride 

of Nitkobenzoic xem 

m NITBO-BENZOIC IHIDO-ETHYL ETHER 

0 ,H, 4 N, 0 , i e C^H,(NO ) C(NH) OEt Formed 
by treatment of C 4 H 4 (N 02 ) CONHAg with Btl, 
followed by ethereal HOI (Tafel a Enoch, B 
23, 1550) Yellow oil -B'HCl White mass, v 
sol water and alcohol , converted by hot water 
mto 77 »-mtro benzoic ether — B'KiC 304 [132°] 
NITRO -BENZOHITRILE v Nitnle of Nitbo 

BSNZOIC ACID 

0 NITRO-BENZOPHENONE 0„H,NO, s.a. 
C 4 H 4 CO C«H 4 (N 02 ) 0- Nitro dt phenyl ketone 

[105°] Formed by oxidation of 0 mtro-di- 
phenyl methane with GrO, in acetic acid (Geigy 
a Koenigs, B 18, 2403) Colourless crystals 
m Nitro-benzophenone G^H, CO CA ^0. 
[95°] Formed by the action of m mtro-benzoyl 
chloride upon benzene m presence of Al^Cl, 
(Geigy a. Koenigs, B 18, 2401, cf Becker, B 15, 
2090) Yellowish needles 

p-Nitro-benxophenone 04 H 4 (N 02 ) CO CJE, 
[138°] Formed by oxidation of p mtro-di- 
phenyl-methane with CrO, m acetic acid (Basler, 
B 16, 2717) Small white plates or needles. 
80 I benzene, hot alcohol, and hot water, si sol. 
cold water, cold alcohol, hgroln, and CSj. 

(a)-Dl-xiitro-bensophenoiie ( 04 H 4 (N Os))aCO. 
pt90°] Formed, together with a larger quantity 
of the (/3)-i8omende, by heating benzophenone 
with fammg HNO« at 60° (P^atonus, B 10, 
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1855, 11, 744 , Staedel, A 194, 849 , 218, 344) 
Formed ftUo by oxidation of the corresponding 
di-nitro di-phonyl-methane [183°] by CrO, in 
HOAo (Staedel a Sauer, B 11, 1747) Long 
needles (from HOAo) Yields on reduction di- 
amido benzophenone [172°] 

0).lH-iiitro-benaoplienone [149°] 

Formed as aboTe LammsB (from benzene or 
HOAo) Yields on reduction di amido benzo- 
phenone [165°] 

Oxtm (0«H, NO,),C NOH [207°], smaU 
yellow needles (from hot alcohol). 

Phenyl hydraz%de 

(OANOj^ON^HCA, [220°], red powder. 
soL acetic acid, si soL alcohol, msol water 
(Mdnchmeyer, B 20, 510) 

(7)-Di-nitro-benzophenone OiaHjNjO. [190°] 
Formed by oxidation of the di nitro di phenyl- 
methane ril8°] Crystals Yields on reduction 
di-amido-benzophenone [131°]. 

Tetra-nitro-benzophenone G„Hg(N0^40 
[225T Formed by oxidising tetra-mtro di- 
j^enyl-methane (Staedel, A 218, 341) Needles 
(from HOAo). 

jp.NITBO-B£NZOYL-AC£TIG ACID 

0,H4(N0a) CO CH2.CO2H N%tro phenyl 
methyl keUme carboxylic acid [185°] Formed 
by digesting p nitro phenyl propiolic ether with 
H,S04 (85 p c) at 35° till it is completely soluble 
m aqueous NaOH (Perkm a Bellenot, B 17, 
826, 18, 952 , 0 J 49, 444) Needles, v sol 
alcohol and ether, sol water FeCl, colours its 
alcohohc or hot aqueous solution reddish brown 
On heatmg by itself or with dilute acids or 
alkahs it splits up mto CO3 and p mtro-aceto- 
phenone 

Methyl ether MeA' [107°] Monoclinio 
crystals , v sol hot alcohol NaOMe forms 
yellow crystals of 04H4(N02) CO CHNa COaMe, 
a body from which benzyl chloride produces 
C«H4(N0J CO CH(C,H,) COjMe [57°] 

Ethyl ether EtA' [76°] Monoclinio 
crystals , a 6 c - 358 1 1 238 , /5 = 72° 22' Its 
alcoholic solution is coloured brownish violet by 
FeCl, Nitrous acid acting on its ethereal solu- 
tion forms C4H4(NOa) CO C(NOH) CO,Et [220°] 
Yields C4H4(N02) CO CHNa C0*Et, crystallising 
in orange needles, whence aqueous AgNO, forms 
an explosive amorphous Ag salt The sodium 
salt IS converted by ethyl iodide into the ether 
C,H4(NOa) CO CHEt OO^Et [40°] 

NITBO-BENZOTL-ACETOACETIO ETHEB v. 
Acetoacxtio etheb 

o-VITBO-BENZOYL-AOETONE 
OioHaNO, NOa.O.H4COCHaCOOH, [56°]. 
Got by boiling o-nitro benzoyl aceto acetic ether 
with ^S04 (1 pt ) and water (2 pts ) for 4 hours 
(Gevekoht, A 221, 332) CrystalUsed from 
benzoline Insol. water, v sol alcohol and 
ether Gives with phenyl hydrazme a compound 
melting at 120°, orystallismg from alcohol in 
slender needles, possibly mtro di phenyl methyl- 
pyrazole (Fischer a Bulow, B 18, 2136) 
^EITEO-BENZOTL-AirGSLIC ETHEB 
0,H4(N0a) CO CH(0,HJ CO^t [46°] Formed 
by the action of aUvV iodide upon the sodio- 
denvative of p mtro-benzoyl-aoetio ether (Per- 
km a. Bellmot, B. 18, 957) Colourless plates 
(cO-DI-EmtO-BENZOYL-BENZOIC ACID 
[240°] Formed from benaoyl 


benzoic acid, HNO„ and H4SO4 (Plaskuda, B* 
7, 988). Plates — BaA'^ aq — CaA', 2aq 
(i8)'Di-nitro-benzoyl-benzolc acid 
OAiNOJ CO C,H,(NO,) CO,H [212°] Formed 
by boiling di-mtro phenyl-p tolyl ketone with 
CrO, and HOAo (Plaskuda a Zincke, B 7, 984).. 
Plates (from hot water) 

0 - NITRO - BENZOYL - BENZYL • MALONIO 
ETHEB C4H,(N0J 0 C(CH,Ph)(CO,Et)^ [94°] 
Formed from sodium benzyl malonio ether and: 
o-nitro benzoyl chloride, or from benzyl chlor- 
ide and sodium o nitro benzoyl malonio ether 
(Bischoff a Siebert, A. 239, 103) Prisms (from 
dilute alcohol) Y sol ether and hot alcohol, 
si sol hgroin Gives no colour with FeCl, 
Alcohohc KOH produces benzyl malonic acid 
and 0 nitro benzoic acid Ammonia forms 
o-nitro-benzamide and benzyl-malonio ether 
NITBO-BENZOTLCHLOBIDE V Chloride of 
Nitbo-benzoio acid 

NITBO-BENZOYL CYANIDE 1; Cyamde of 
Nitro-bbnzoic Acm 

NITBO-BENZOYL-FOBMIC ACID v Nitbo- 

PHENYL OLTOXTLIO ACID 

0-NITBO BENZOYL MALONIC ETHEB 

CJH4(N0,) CO CH(C02Et)2 [54°] The sodium- 
derivative C4H4(N02) CO 0Na(C02Et)2 is formed 
by the action of NaOEt on ^-mtro di benzoyl- 
malonio ether, or of 0 nitro benzoyl ohlondo 
(1 mol ) on di sodio malonio ether (1 mol ) 
(Bischoflf.B 16,1044, 17,2791, 22,387) Needles 
or pnsms (from alcohol) FeCl, colours its 
alcoholic solution dark red Bromine acting on 
its sodium derivative forms the bromo derivative 
C,H4(N0J CO CBr(CO,Et), [72°] On reduction 
by zme-dust and HCl it yields \Py 1,3) di oxy- 
quinoline (Py 2) carboxylic acid, and other 
bodies 

o-Di-nitro-di-benzoyl-malomc ether 
(C,H4(N0,) CO),C(CO,Et). [93°] Colourless 
tables or prisms Obtained by the action of o- 
mtro benzoyl chloride (2 mols ) on di sodio 
malonio ether (1 mol ) in alcoholic solution By 
treatment with sodium ethylate one of the nitro 
benzoyl groups is removed with formation of 
sodio nitro benzoyl malonio ether and nitro 
benzoic ether By alcoholic NH, both benzoyl 
groups are removed with production of malonia 
ether and nitro benzamide (2 mols ) (Bischoff a. 
Raoh, B 17, 2789) 

m-NITBO BENZOYL PEROXIDE 
(C,H4(N02) 00)^2 Oil, ppd by adding water to 
a solution of benzoyl peroxide in fuming HNO» 
(Brodie, Pr 12, 655) 

DI - p - NITBO - DI - BENZOYL - 8DCCINIC 

C.H.CNO.) 00 OH(OO.Et) CH(CO,Et) OOB^.(NO,) 
[180°] Formed by the action of lodme on an 
ethereal solution of the sodium denvative of p 
mtro-benzoyl acetic ether (Perkin a Bellenot, 
0 J 49, 452, B 18, 953) Needles Forms an 
amorphous di-sodium denvative 

o NITBO-BENZYL ALCOHOL C;H,NO, te. 
0.H4(N02) CH2OH [74°] Prepared by the action 
of aqueous NaOH on 0 nitrobenzoio aldehyde 
(Fne^ander a Hennques, B 14, 2804 , Gabnel 
a. Borgmann, B 16, 2065 , Geigv a Koenigs, B 
18, 2408) Yellow needles, si sol water Yields 
on reduction by zmo and HCl o-amido-bensyi 
alcohol [82°] (Biromic acid oxidises it to o* 
mtro benzoic acid. 
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fit Hitro-benijl alcohol CeH4(N02) CH.pH 
<176°-180° at 8 mm ) Formed by heatmg w- 
oitro-benzoio aldehyde with alcoholic potash, 
and ppg by water (Grimauz, Bl [2] 8, 488) 
Prepwration — 2 pts of w-mtro benzalde- 
hyde are mixed with a cooled eolation of 1 pt 
of KOH in 6 pts of water After standmg over- 
night the product is extracted with ether, the 
yield 18 nearly the theoretical (Becker, B 16, 
2091) 

Oil, decomposed by distillation under atmo- 
ephenc pressure 

p Nitro-benzyl alcohol C.H^(NO,) CH^OH 
[92°] Formed by heating its acetyl derivative 
with aqueous NH, at 100° (Beilstein a l^uhl- 
berg, Z [2] 3, 467 , A 147, 348] Formed also, 
together with di nitro p-toluidme, by warm- 
ing the p nitro benzyl ether of di nitro-o-oresol 
with alcoholic NH, (Staedel, A 217, 183) 

Preparation — 1 Finely powdered p-nitro- 
benzaldehyde (1 pt ) is added to 5 or 6 pts of 
15 p c aqueous NaOH, and allowed to stand for 
12 hours, it IS then diluted with a little water 
and extracted with ether , the yield is 80 p c to 
90 p c of the theoretical — 2 20 pts of p mtro 
benzyl acetate (obtained by mtration of benzyl 
acetate) in 40 pts of boihng alcohol is treated 
with 35 pts of 16 pc aqueous NaOH, quickly 
cooled and poured into 200 pts of iced water, 
and the pp collected , the yield is about 75 p c 
(Basler, B 16,2715) 

Properties — Yellowish needles Yields p 
nitro benzoic acid on oxidation Concentrated 
nitric acid converts it into the nitrate 
C«H,(N02) CH^ 0 NOj [71°] (Staedel, B 14, 90) 
Acetyl derivative C6H4(N02) CHjOAc 
[78°] Formed by dropping benzyl acetate 
into fuming HNO, Pale vellow needles 

0 NITEO BENZYLAMINE t e 

CfiH,(N02) CHjNHj Formed by heating o- 
nitro benzyl phthahmide with HClAq at 200® 
(Gabriel, B 20, 2228) Liquid, v sol water — 
B'HCl Needles, V sol water —B'„H2PtCl«2aq 
Formyl derivative 0 H^AcNjOj [90®] 
Formed b> heating the hydrochloride with dry 
sodium formate and formic acid (Gabriel a 
Jansen, B 23, 2813) Crystals Yields quin- 
azoline dihydnde on reduction by zinc and HCl 
Acetyl derivative [99°] Needles Yields 
on reduction OeH,(NH2) CH.NHAo [113 6°] 
Benzoyl derivative [112°] Needles 
(from hot alcohol) Yields on reduction 
C,H,(NH2 ) CHjNHBz [109°] 

m Nitro-benzyl-amine C4H4(NOj) CH^NH*. 
Formed by heatmg m nitro benzyl phthalimide 
with HClAq (Gabnel a Hendess, B 20, 2869) 
Formed also from m nitro benzyl chloride and 
alcoholic NHj (Borgmann, C 0 1886, 466) 
Needles — B'^H^PtCl* plates 

Acetyl derivative C4,H4(N02) CEy^HAc 
[91®] Needles, sol hot water 

p Nitro-bensyl amine C^,(N02) CH2NH2. 
Prepared from jp-nitro benzyl ohionde by treat- 
ment with potassium phthalimide and decom 
position of the n*mtro-benzyl phthalimide (Haf- 
ner, B 23, 387) Strongly alkahne oil, absorb* 
mg CO2 from the air Converted by nitrons 
acid mto p mtro benzyl alcohol CSg forms 
CHjNH CS NH:,.CH2.Cja,N0, [198®], 
— B'HCl plates, m soL water 
B HNO, , needles, si sol water 


Acetyl derivative OH^HAc. 

[133®] Needles, sol water Formed by heatmg 
the base with Ac^O and NaOAc, or by nitration 
of the acetyl derivative of benzylamme (Amsel 
a Hofmann, B 19, 1286) 

Beneoyl derivative [166®] Needles 
Di^.nitro-di-bentyl<4unine CuH.jNjO. 
{^^(NOj) CH2)2NH [93°] Obtained, together 
with the following isomende and tri nitro-tn- 
benzylamme, by heating nitro benzyl ohionde 
with aqueous NHg at 100® ^Strakosch,B 6, 1066) 
Yellow plates (from alcohol) — B'HCl [212°]. — 
B'APtCl, 

Bi nitro-di-benzyl-amine [above 100®] 
Formed as above — B'HCl [173®] 

Tri-o nitro-tn-benzyl-amine 
(C,H4(N02) CH2),N [167®] Formed almost 
exclusively by heating 0 mtro-benzyl ohionde 
with aqueous NH, Long yellowish needles. 
Sol benzene, si sol alcohol Its salts are de- 
composed by water (Lellmann a Stickel, B 19, 
1606) 

Tn p mtro-tn benzyl-ammo 
(CA(N02) CH2),N [163°] Formed by heatmg 
n-mtro benzyl chloride with aqueous NH, (Stra- 
xosch) Needles (from HO Ac) 

Tn nitro-benzyl-amine N(CHj.C,H4 NO2),, 
[169®] Formed by nitration of tn benzyl amme 
with a mixture of cone HNO, and cone H^SO^ 
Colourless crystals Sol hot acetic acid, msoL 
alcohol and ether (Marquardt, B 19, 1030) 

0 NITEO-BENZYL-ANIXINE 
CeH4(N02) CH2 NHCgH, Prepared by heating 
2 mols of aniline with 1 mol of o-nitro benzyl 
ohionde m alcoholic solution for 2 hours on the 
water bath It crystallises m two allotropio 
forms, of w hich the unstable form changes mto 
the stable by fusion or by long keeping The 
unstable form crystallises m reddish-yellow 
monoclimc needles, a 6 c = 8685 1 1 1687, 
B = 87® 42' 62" , and melts at [44®] The stable 
form crystallises m glistening brown tnclmio 
prisms, a 6 c = 1 6704 1 ‘>,a = 117°, 8 = 137° 40' 6", 
7 = 69° 38' 44", It melts at [57°] V sol alco- 
hol, ether, and benzene, sparingly m petroleum- 
I ether Reduced by tm and HCl to C„H,oN, 

I [83°J — B'HCl 3aq white needles, basified by 
much water 

Acetyl derivative CaH4(NOs) CH^NPhAe. 
[76°] (Paal a Krecke, B 23, 2637) 

Benzoyl derivative 

C^4(NOJCH2.NPhBz [101®] Well formed 
crystals , sol alcohol, ether, and acetic acid, v 
sol chloroform, si sol petroleum-ether By 
reduction with tin and HCl it is converted into 
C«H4(NH,) OH,NPhBz [116®] (Lellmann a. 
Stickel, B 19, 1606 , 24, 718 , Sdderbaum a. 
Widman, B 23, 2193) 

Formyl derivative 

C.H4(N0,) CH2 NC,H, CHO [77®J YeUow 
monoclimc plates ^ a h c ^ 648 1 1 086 , 
= 69® 7' Yields phenyl-qumazohne dihydrida 
on reduction (Paal a. Busch, B 22, 2683) 
m-Nitro bemyl-aniUne 

0A(N02)CH2.NHCA [86®] From w-mtro- 
benzyl ohionde and anilme (Borgmann, 0 0. 
1886,466) Orange-red needles -—B'HOl plates. 
p Nitro-beniyl-aniline 

0JH4(N0J0BLNHC^. [68®]. Formed from 
l>-nitro-bensyl ohionde ind Aniline (Strakosefa* 
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B 6, 1062) Golden yellow needles, sol hot 
alcohol — B'HGl Plates 
Di-nitro-di-benzyl-anlline 
(C^,(NO,) CHj) 2NO.H. [206°] Formed m 
■mail quantity as a by product of the action of 
o<xutro benzyl ohlonde upon aniline Greenish- 
yellow needles Spanngly soluble in acetic acid 
(Lellmann a Shekel, B 19, 1608) 

m Nitro benzyl-aniline CaH4(N02) NH C^Hj 
[107®] From m diazo nitro benzene m nitro- 
benzyl anilide by heatmg with cone HOI at 100° 
(Meldola a Streatfeild, C J 51, 114) 

The Nitrosamine is an oil 
yi-Nitro-benzyl-aniline 0aH4(N02) NH 0,H„ 
p.48°] From jp-diazo-mtro benzene p-nitro- 
benzyl-amlide by heating with cone HOI at 100° 
(Meldola a Streatfeild, C J 61, 113 , Meldola 
a Salmon, 0 J 63, 779) Golden scales 

Nitrosamine N(NO) C,H, 

[108°j 

Acetyl derivative [109®] 

Beneoyl derivative 
OJB^tNOj) NBz CHjPh [194'^] Needles 
p-N itro-di-benzyl-aniline 
0^,(N02) N(CH2,C,H5)2 [130°] Formed by 

nitration of di benzyl aniline dissolved m acetic 
acid Yellow needles Sol hot alcohol and 
acetic acid, si sol cold alcohol, v sol ether and 
benzene (Matzudaira, B 20, 1613) 

HITKO-BENZYL-BENZENE v Nitro di- 

PHEI7YL METHANE 

Di-m nitro di benzyl-benzene CjoHi^NjO^ i e 
0A(GH2 CaH^NOj), [165°] Formed by the 
action of H3SO4 on a mixture of m nitro di- I 
phenyl methane and m-nitro benzyl alcohol 
(Becker, B 16, 2091) 

Di-^> nitro di-benzy 1-benzene 
0aH4(N02) CH2C,H4CH,C«H4(N02) [0 146°] 

Formed as a by product in the preparation of 
p-nitro-di phenyl methane by the action of 
H2SO4 on a mixture of p nitro benzyl alcohol 
and benzene (Easier, B 16, 2716) Small white 
ooncentnc needles Sol benzene and hot acetic 
acid, T si sol other solvents 

m-BTITBO-BENZYL BBOMIDE C^H^Br NO, 
0aH4(N02) CH,Br [68°] Formed by heat- 
ing m-nitro toluene with bromine at 130^ 
(Wachendorff, i4 186,260) 

jp-Nitro-benzyl bromide [100°] Formed 
from p-nitro toluene and Br (W ) Needles 
jp-NlTBO-BEHZYL-CABBAMIG ETHER 
0aH4(N02) OH, NH 00,Et [117®] Formed 

from _p>nitTo benzylamme and C100,Et (BLafner, 
B 23, 340) Silky needles, v sol ether 

o-HITRO-BEHZYL CHLOBIDE O.HaOlNO, 
0,H4(N02) OHjCl [49°] Formed, together 
with the jp-isomeride, by nitration of benzyl 
ohlonde in the cold (Beilstein a Geitner, A 189, 
887, Abelli, G 18, 97, Nolting, B 17, 386, 
Eumpf (A 224, 100) Formed also by treating 
o-mtro benzyl alcohol with POI5 in the cold 
(^bnel a Borgmann, B 16, 2066, Geigy a 
Bdnigs, B 18, 2401) Thick crystals Reduced 
by SnCl, to 0-* benzylene imide ’ O^H^N, an 
amorphous base Hjellinann a Stiokel, B 19, 
1611) Anilme yields oily OH2NHPh 

reduced by zmo-dust in HOAo to the amido- 
oompound CH2.NHPh [82°] (SOder- 

baum a Widman, B 28, 2193) 

m-Hitro bensyl-ehloride GA(^0,) GBIGL 
[47®]* (e. 178° at 86 mm ). Long yellow needles 


y sol alcohol, ether, and benzene Formed by 
the action of PCI, on the alcohol (Gabriel a* 
Borgmann, B 16, 2064) 
p-Nitro-benzyl chloride 

[41]04H4(N0,)0H2C1 [71°] Formed by treating 
benzyl ohlonde with HNO, (SGI 48) at - 10® 
(Elbs a Bauer, J pr [2] 34, 843 , cf Beilstein a 
Geitner, A 139, 337 , Strakosch, B 6, 1056 , 
Grimaux, J5? [2] 8, 433) Formed also by passing 
chlorine into p nitro toluene at 190° (Wachen 
dorff, B 8, 1101 , A 185, 271) Orystals 

Reactums —1 Ammonium sulphide gives 
jj-nitro benzyl mercaptan (Strakosch, B 6, 697) 

2 Alcoholic potash gives an azo derivative of 
di nitro stilbene — 3 An alkaline solution of 
SnO form** p dmitro dibenzyl (W Roser, A 238, 
363) — 4 Chromic acid mixture oxidises it to 
p nitro benzoic acid — 6 A solution of SnCl^ in 
HGlAq reduces it iop * benzylene imide ’ C,H,N, 
an amorphous base (L a S ) 

NITBO BENZYL CYANIDE v Nitnle of 
Nitro phenyl acetic acid 

o - NITRO - BENZYL - ETHYL - MALONIC 
ETHER G]gH2|N04 1 e 

0 „H4(N02 ) CHj CEt(C02Et)2 Formed from ethyl 
malonic ether, NaOEt, and o nitro benzyl chloride 
(Lellmann a Schleioh, B 20, 440) Reduced by 
zinc and HOAc to Cj^Hj^NO, [114°] 

p Nitro benzyl ethyl-malonio ether [62°] 
Formed 111 like manner Needles 
0 NITBO-BENZYL ETHYL OXIDE 
C4H4(N02) 0 OjHj Formed by heating o-nitro 
benzyl ohlonde with alcohol in a boiling brine 
bath (Errera, O 18, 232) Oil 

m Nitro-benzyl ethyl oxide Prepared by 
heating m nitro benzyl chloride with alcoholic 
potash (E ) Oil, soUdifying in a freezing mix- 
ture 

p Nitro benzyl ethyl oxide [24°] Prepared 
by heating p nitro benzyl chloride with alcohol 
(E ) Tnmetric crystals 

NITBO BENZYLIDENE ACETONE v Nitro- 
stybyl methyl ketone 

NITRO BENZYLIDENE ACETONAMINE v. 
Acetonamine 

m DI- NITBO- DI BENZYLIDENE - DI - 
AMIDO DIPHENYL 

OH N C,H4 C,H4 N OH 

Formed by heating op di amido diphenyl with 
f»-nitro benzoic aldehyde and alcohol at 100° 
(Reuland, B 22, 3011) Yellow crystalline 
powder, m sol alcohol The isomeric compound 
from p nitro benzoic aldehyde and qp di amido 
diphenyl melts at 208°, while that from dip- 
amido-diphenyl and m nitro benzoic aldehyde^ 
melts at 234® (SohiN a Vanni, A 268, 375) 
m NITRO-BENZYLIDENE ANILINE 
C^HioNgOa t e [8 1]O.H4(N02) OH NPh [61®]. 
Formed from w-nitro-benzoic aldehyde and 
aniline (Lazorenko, J 1870, 760) Needles 
p-Nitro-benzylidene amline 
[41]04H4(N02)0HNPh [93®] Formed by 

heating anihne with p mtro benzoic aldehyde at 
100® (Fischer, B 14, 2624) 

Di-m-nitro-bensylidene-anlline 
[8 1]C,H4(N02) oh N 0»H4(N02) [1 8 ] p68®}. 

Formed by warming the alcohohc solution of 
m mtro-benzoic aldehyde with m mtro amhno* 


(Hant zsch, B 23, 2776). 

m-KITEO.BENZTLID: 
0«U«(NOJ OHBr jl.8] 


IXNB BROMIDX 
[102®] Formed 
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beating m-nitro toluene (1 mol ) with bromine 
(2 mole ) at 140<’ (Wachendorff, A 185, 278) 
Minute needles (from alcohol) 
p-Kitro-bensylidene bromide 
0«H4(N0,) OHBr,[l 4] [82°] Formed by heat 

ing p nitro toluene (1 mol ) with bromine (2 
mols ) at 140° (W ) Needles or rectangular 
plates (from alcohol) By heating with aniline 
it yields p rosanilme (Zimmermann a Muller, 
B 17, 2936) 

m-NlTBO BEKZYLIDENE CHLOBIDE 
0,H4(N0a) OHCl [65°] Formed from in nitro 
benzoic aldehyde and PGl^ (Widmann, B 13, 
676, Erlich, B 16, 2010) Thm monoclinio 
plates or needles (from alcohol) , v sol ether 
p-Nitro-benzylidene chloride 
CaH,(N02) CHClj [4b°] Formed from p nitro 
benzoic aldehyde and PCI5 (Zimmermann a 
Muller, B 17, 2937 , 18, 997), and by nitration 
of benzylidene chloride (Hubner a Beute, B 6, 
803) Prisms (from alcohol) Yields p-rosam- 
line on heatmg with aniline 

0 NITBO.BENZYLIDENE HYBBAZIKE 
(C«H4 (NOj) CH) .Nj [181°] Formed from 0 m- 
trobenzoic aldehyde and hydrazine salts (Cur- 
tiusa Jay,J pr [2] 39, 43) Yellow needles 
p-NITBO-BENZYLIDENE INDOXYL v 
dogemde ofp Nitro benzoic aloehyob 

0.KITBO BENZYLIDENE MALONIG ACID 
0,.H,N0. 1 0 [2 1]C,H,(N02) CH C(C02H),. 
[161°] Formed bj heating 0 nitro benzoic alde- 
hyde with malonic acid and HOAc at 60° (Stuart, 
0 J 47, 158 , 49, 365) Needles (from water), 
y soL ether, v e. sol ether, si sol CHGl, With 
HBr it yields a yellow compound meltmg at 
227 ° Boilmg water decomposes it slow ly , f orm- 
mg 0 nitro benzoic aldehyde, malomo acid, and 
a little o nitro cinnamic acid — BaA"2’aq 
feathery tufts, converted by warm water into 
insoluble BaA"aq — AgA" 

Ethyl ether ElA" [63°] 
m-Nitro-benzylidene malonic acid 
[3 ljC,H4(N02 ) CH C(COjH )2 [205°] Formed 
from m mtro benzoic aldehyde, malonic acid, 
and HOAc (Stuart, 0 J 47, 156 , 49, 361) 
Crystals, si sol cold water and ether Partially 
decomposed by hot water mto m-mtro benzoic 
aldehyde and malonic acid Split up on fusion 
into OOj and tn-mtro-cmnamio acid [19b°] 
HBr forms C.H4(NO,) CHBr CH(C02H)2. Brom- 
ine combines with it, yielding the dabromide 
CHBr CBr(C02H). 

Ethyl ether EIJl" [73°] 
p.Nitro-beniylidene.malonio acid 
0A(N02 ) oh C(C 02H)2 [227°] Formed from 

p-Ditro-benzoio aldehyde, malonic acid, and 
HOAo at 60° (Stuart, 0 J 43, 408) Formed 
also, together with a smadl quantity of the ortho* 
aoid from benzylidene malomc ether by nitra- 
tion and saponification (Stuart, O. «r 47, 155) 
Crystals, split up on fusion mto CO, and p mtro- 
eumamio aoid Decomposed by hot water into 
p nitro-benzoio alde^ae and malomo acid 
Bromine forms 0,H4(NOJ CHBr CBr(CO,H), 
which giTcs oil HBr at 100°, leaying a residue 
[188°], and is decomposed by water yiddmg 
0A(N0JCH CBr CO,H [208°] 

Ethyl ether [93°] Prisms Con- 

yerted by HBr mto OJBi:4(NO,)OHBr.GH(CO,H), 
089°] (Stuart, Q. / 49, 8% 


m - NITBO - BENZYLIDENE BI - METHYL 
DI8ULPHONE C,H„NSA ^ e 
[1 3]C^4(N0*) CH(S02CH,)^ [179°] Formed 
by oxidising wi-mtro benzyhdene di thio di-gly- 
collio acid (Bongartz, B 21, 487) Slender 
needles (from dilute HOAc) 

p-Nitro-bensylidene ^-methyl disnlphone 
[1 4]G,H4 (NOj) CH(S 0,CH,)2. [248°] Formed 

by oxidising p-nitro benzylidene di-thio di gly- 
collic acid with KMnO, (B ) Yellowish needles 
(from hot water) 

NITBO-BENZYLIDENE PHXHALIDE 

yO C(N0,)C«H4 

CijH^NO* % e 


yG C(1 

\ 

\coo 


Preparation — 10 pts of crude di nitro- 
benzyl phthalide are dissolved in 20 pts of hot 
alcohol, diluted with 10 pts of hot water, and 
heated for half an hour on the water bath , the 
yield 13 46 pc of theoretical, but when pure 
di nitro compound is used, nearly 100 p 0 
(Gabriel, B 18, 1251, 3471) 

Properties —Glistening crystals SpUt up 
on dr> distillation into phenyl cyanate and 
phthaho anhydride Alcohohc NaOH converts 
it into the salt C,5E[,N04Na,24aq which crystal 
Uses in colourless prisms and is decomposed by 
acids into « nitro toluene CJEI5 CBL(N02) and 
phthahc anhjdride Reduced by HI and P to 

isobenzylidene phthalide C4H4 <^qq 

[91°] and a compound CijH^NOa [267°] whence 
KOH and Mel yield two isomeric bodies 
CigHijNO^ melting at 237° and 121° (Gabriel, B 
20, 28b3) 

NITBO-BENZYLIDENE.PHTHALIMIDINB 

/ 0 ^C(N02 ) ca 
O.^H. oN^O, le C,h/ ^NH 

Phthalimidyl mtro benzyl Formed together 
with oxy-nitro benzyl-phthahmidme by leading 
NjO, or NjO, into a benzene solution of benzal- 
phthalimidine or of deoxybenzom-o-carboxyl- 
amide C,H,(CO NBL) CO CH^ C^ (Gabriel, B. 
18, 2439) 

Nitro-benxyhdene-phthalimidic acid 
CjjH.jjNA %e C,H4(C02H) C(NH2) C(N02) C.H^ 
[145°-160°] Formed by dissolving nitro-benzyl- 
idene phthalimidine in hot dilute NaOH and 
precipitating with an acid (Gabnel,B 18, 2440) 
Acetyl chloride recon\ert3 it into the anhydride 
Nitrous acid passed into the solution m benzene 
converts it into mtro-benzylidene phthalide 
Salts — A' Ag microcrystalhne powder — ^ 
A'gBa 7aq long yellow needles or short prisms 
Ethyl ether h!E\ [165°], yellow crystals. 
Nitro-iso benxylidene-phthahmidine v 
iPy 1 4,2)-NrrBO-oxT phenyl isoquinolins 
HTTEO -BENZYLIDENE -DI - THIO-DI-GLY- 
COLLIC ACID 0„H„NS 0« % e 
C,H4(N02) CH(S CH^-CO^H), The 0 , w-, and 
p- vaneties of this acid are formed by the action 
of thioglycolhc acid on the three mtro-benzoin 
aldehydes (Bongartz, B 21, 479) 

o-Aoid [123°] Needles (from HOAo) 
ffi-Aoid [180^ Needles (from dil HOAo). 
p-Aeid [162°] Needles (from dil HOAo) 
o-HITHO-BENZYUDENE-DI-irBSA 
0,Hj,NA ♦ s. 04H4(N0J CH(NH CO NEy^ 
[200^ Formed by warming an alcoholic solu- 
tion of urea with o-mtro-benzoio aldehyde (Schifl,. 
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A» 251, 186 , Ludy, M 10, 804) Needles (con- 
taining aq), si sol water and alcohol 

o-HirBb-BEHZyL lOBIBB C,H,(NO,l CRJL 
[76®] Formed from o-nitro benzyl chloride, 
O, and alcohol (Eompl, A 224, 103) Plates 
p Nitro-bensyliodideC,H4(N02) OHjI [127®] 
Formed in like manner Needles 
n-KlTBO-BENZYL-HALONIC ACH) 
CfcH,(N02) OHa CH(C0*H)2 Formed bysaponi- 
fication 01 the ether which is obtained in small 
quantity, together with di nitro di benzyl- 
malonio ether, Jby the action of p nitro benzyl 
chlonde upon sodio malonio ether (Lellmann a 
Schleich, B 20, 434) Yellow powder Car- 
bonises at 240® without melting GaA^' and 
BaA" yellow pps 

Ethyl ether EtjA" [63®], yellowish 
prisms , sol ordinary solvents 

Bi o nitro-di benzyl malonic ether 
(C„H,(NO,) CH2)2 CCCO^Et)^ [97^] Obtained 
by the action of o nitro benzyl chloride upon 
sodio-malonio ether Yellow crystals Sol 
alcohol and ether (Lellmann a Schleich, B 20, 
438) 

Di p nitro di benzyl malonic ether 
(C,H,(N02 ) CHj)^ C(C0 Et)^ [170®] Formed by 
the action of p nitro benzyl chloride upon sodio 
malonic ether Colourless silky needles Sol 
acetic acid, si sol alcohol, and chloroform 
p.NITRO BENZYL MEBCAPTAN O^H.NSO, 
( e CgH4(N02) CHjSH [140^] Formed from 
p-nitro-benzyl chloride and alcoholic ammonium 
sulphide (Strakosch, B 6, 698) Lamin» 
TBI-NITBO-BENZYL-MESITYLENE 
C,6H,5(N02), [185®] Formed by nitration of 

benzyl-mesitylene at 0° (Louise, A Ch [6] 6, 
182) Pnsms (from alcohol chloroform) 
TBI-KITRO-BENZYL METHYL ZETONE 
C.H2{N02)3CH2.C0 CHj [89®] Obtained by 
boiling tri nitro phenyl acetoacetic ether (10 g ) 
dissolved in HOAc (100 g ) with H2SO^ (20 g ) and 
water (30 g ) for 8 hours (Dittnch, B 23, 2723) 
Long yellowish white needles, sol alkalis 
Phenyl hydraztde CjsHijNjOe [125®] 
NITBO p-BENZYL.PHENOL C„H„NO, le 
Ph CHj 0,H3(N02)0H [1 3 4] [75®] From 

benzyl phenol and HNOg (S G 14) Prisms 
Volatile with steam — KA' brick-red needles 
^Rennie, C J 41, 221) 

Bi nitro p benzyl-phenol 
Ph CHj C^H^iNOj) OH [1 3 5? 4] [88®] From 

the above, HOAc, and HNO3 Formed also by 
the action of HNOj onp benzyl phenol snlphomo 
acid (Rennie, C J 49, 408) Oxidised by CrO, 
it gives benzoic acid — KA' , orange needles — 
BaAV 

Bi-nitro 0 benzyl phenol [82®] Obtained by 
warming o-benzyl phenol sulphonic acid with 
dilute HNOj (Bennie) — KA'aq — BaA'g 

Tn - nitro - benzyl phenol 0„Hg(N02),OH 
[148®] Got by dissolving potassio benzyl-phenol 
sulphonic acid in HN03(S G 1 4) and evaporating 
(Rennie, 0 J 41, 36, 223) Silky pale yellow 
needles Yields p mtro-benzoic acid on oxida- 
tion with chromic acidmixture — 0,3H8(N02)aOK 
KITBO-p.BENZYL-PHENOL SULPHONIC 
ACIB^CjH, CA( 0H)(N02)S0,H-^KA' Formed 
by action of HNO, (S G 12) and potassic benzyl- 
phenol Bulphonate (Rennie, C J 41, 35) 

Nitro - 0 • benzyl - phenol snlphonie aoid 
Formed in like manner — EA * yellow scales 


BI-NITBO BENZYL PHTHALIBEOi^H.oNA 

.C(N02) CH(NOa) 0.H3 

U O3H / \ (?) [113®]. 

^COO 

Formed by passing nitrous acid gas into a solu- 
tion of benzylidene phthalide m benzene (Gabnel, 
B 18, 1251) Colourless crystals Reaaily con- 
verted into nitro-benzylidene phthalide (2 v ) 

o-NITBO-BENZYL-PHTHALIMIBE 

[219°]. 


Formed from potassium phthalimide and 0 nitro- 
benzyl chlonde at 100®~130° (Gabnel, B 20, 
2227) Pnsms 

m Nitro benzyl phthalinude [156°] Formed 
in hke manner Needles 

p Nitro benzyl-phthahmide [175®] (S ) , 
[172®] (Hafner, C C 1889, 671) Prisms (from 
HOAc) (Salkowski B 22, 2142) 
p NITRO BENZyL.PIPBRIDE^N 
C3H,(N02)CH,N0,H3 [36®-40®] Formed by 

dissolving its polymeride in HClAq and ppg by 
ammonia (Lellmann a Sohwaderer, B 22, 1333) 
Readily polymerises to (C^H^INOj) CH^NCsHg), 
[120 5®], which IS also obtained by treating di- 
piperidein with p nitro benzyl chloride and 
NaOHAq 

NITRO BENZYL-PIPEBIBINE 

C3H4(N02) CH2NC5 H,p The 0 , w-, and p- 
isomendes are formed by the action of 0 , 7n , 
and p- nitro benzyl chlonde on pipendine m hot 
alcoholio solution (Lellmann a Pekrun, A 
259, 40) 

0 Isomeride Oil Reduced by SnCl^ to o- 
amido benzyl piperidine [82 6°] — B'HCl — 
B'iHiPtCle 

m Isomende Oil Reduced by SnCl^ to m 
amido benzyl pipendine [112°] — B'HCl 
p Isomende [34°] BTRCl — B'^H^PtCl^ 
NITRO - BENZYL QUINOLINE TETBA 
HYBBIBE CeH,(NO ) CH2NC8H,p The three 
isomendes are formed by heating 0 , m , and p- 
mtro benzyl chloride (1 mol ) with quinoline 
tetrahydnde (2 mols ) m hot alcoholic solution 
(Lellmann a Pekrun, A 269, 60) 

0 Isomende [111®] Brownish red tables — 
B'jH^PtCle yellow amorphous pp 

m Isomeride [99®] Red prisms , reduced 
by SnClj to m amido benzyl-quinolme tetra- 
hydnde [82°] 

p Isomeride [102®] Red pnsms — 

NITRO BENZYL SELENOCYANIBE 
CsHeN^SeO, i e CpH^lNO J CHgSeCN [122 6®] 
Formed by nitration of benzyl selenocyamde at 
-4® (C L Jackson B 8, 321, A 179, 16) 
Needles (from alcohol) 

0 NITRO BENZYL SULPHIBE 
(0eH4(N02) 0H3)2S [124®] Formed, together 

with a little of the disulphide, by passing NH, 
and H38 into an alcoholic solution of 0 nitro- 
benzyl chloride (Jahoda, M 10, 880) White 
plates Yields on oxidation by HNOg the sulph- 
oxide (C,H,(N03) Cm^SO [163®] and the sulph- 
one CHJjSO* [ 200°]. 

0 Nitro-benzyl disulphide 
(CpH^gJOJ CH,) A C^7®] Formed as above (J) 
p-Nitro-beuzyl disulphide [89®] Yellow 
erystals (Strakosoh, B 5, 698) 
j}-NITRO-BEKZTL 8ULBH00TANIBE 
C 3 H 4 (NOs) CH,.80N. Formed from jp nitro* 
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benzol chloride and aloohoUo potassium sulpho 
cyanide (Henry, B 2, 638) Small needles 
p NITBO -BEKZTL . BI-THIO-CABBAHIO 
ACID NO, OH, NH CS SH The p nitro 
benzyl ammonium salt [193°] of this acid is 
formed by treating p nitro benzylamme with 
CS, m ether (Hafner, B 23, 339) 

DI n-NITRO-DI-BENZYL-THIO-DREA 
0S(NH0H,.0,H,N02)2 [202°] Formed by 

boiling p - nitro benzyl ammonium p nitro- 
benzyl di thio carbamate with HgO and alcohol 
(Hafner, B 23, 840) Needles, si sol alcohol 
o NITBO-BENZYL p TOLDIDINE 
0^,(N0,)CH,NH0,H,Me [72°] Obtained by 
heating 4 pts of p toluidine with 1 pt of o- 
nitro benzyl chlonde for ^ hr on the water bath 
Yellow crystals V sol most ordinary solvents 
Salts — B'HCl colourless needles — 
B'^H^PtOl,** sparingly soluble pp — ^B',H,S 04 * 
thin glistening plates 
Acetyl derivative 

C«H,(NO,)CH,NAcO«H 4 Me [65°], stout orys 
tals, on reduction with tin and HCl it is 
con\ erted into o amido benzyl toluidine [79°] 
(Lellmann a Shekel, B 19, 1609, 24, 718) 
Formyl derivative [79°] Formed by 
heating a solution of formyl p toluidine in 
benzene with sodium till dissolved, and then 
adding p nitro benzyl chloride (Paal a Busch, 
B 22, 2695) Needles 

0 Nitro benzyl o toluidine Formyl den 
vative C„U,(N02) CH, N(C H,) CHO [76°] 
Formed from o nitro benzyl chloride and sodium 
formyl o-toluidme (Paal a Busch, B 22, 2701) 
Yellow needles grouped in spherules 

y NITRO BENZYL UREA • e 

NH, CO NH CH, C«H,NO. [197°] Formed by 
heating jp nitro benzylamme hj drochloride with 
silver cyanate at 100° (Hafner, B 23, 339) 
Pale yellow needles, v sol HOAo and alcohol 
DI p-NITRO DI-BBNZYL UREA 
CO(NH CH, C^,NO,), [234°] Formed by 

boiling the corresponding thio urea with H^O , 
or by adding a solution of COCl, in benzene to 
one of p nitro benzylamme m ether (Hafner, B 
23, 34^ Silvery needles (from HOAo) 

NITRO BROMO compounds v Bbomo nitbo 

COMPOUNDS 

NITRO BRUCINE v Brucine 
NITRO-n BUTANE C.H^NO.i# 

CH, CH,.CH,.0H2 no, (162° cor ) S G « 9945 
Formed from n butyl iodide and AgNO, (ZubUn, 
B 10, 2083 , Pribram a Handl, M 2, 666) Re 
duced by tin and HCl to butylamine HClAq at 
140° forms hydroxylamine and n butyric acid 
i8 Nitro butane CH, OH, OH(NOJ OH, 
(138°) Formed from sec butyl iodide (120 pts ) 
and silver nitrite (160 pts ) (V Meyer a Locher, 
B 7, 1606, A ISO, 134) Formed also from 
CH, OHBrNO, and ZnEt, (Bevad, J B 20, 125) 
•-Nitro isobutane (CH,),0H CH,NO, (137°- 
144°) S G ^ 1 0088 Formed from sec isobutyl 
iodide and AgNO, (Demole, B 7, 709, 790 , A 
175, 142, P a H) Unlike w nitro n butane, 
it does not give a crystalline pp with NaOEt, 
although it dissolves in alkalis 

Nitro ferf-butane (GH,),ONO, (110°-180°) 
Formed, m small quantity, together with tert 
butyl mtrite, by the action of AgNO, on tert 
butyl iodide (Tsohemiak, A 180, 165) Oil, 
smelling like peppermint Does not dissolve id 

yol in 


alkalis May be reduced to tert butylamine (cf 
Y Meyer, A 244, 222) 

Di-nitro-butane C 4 H,N 204 Formed from 
bromo « mtro n butane, aqueous KNO, and 
dilute H 2 SO 4 (Zublin, B 10, 2085) Oil, decom- 
posed at 190° by distillation — KC 4 HjNi 04 
golden scales, sol water and alcohol — 
AgC 4 H,N ,04 yellow scales with blue reflex 
Di nitro butane C 4 H 8 (N 02)2 (197°) 8 G 

^ 5 ® 1*206 Formed by the action of HNO, on di 
isoamyl ketone or on propyl e^etoacetio ether 
Chancel, C R 94, 399 , 96, 1466) Heavy oil, 
orming crystalline E and Ag salts Decom 
posed on distillation 

Di-(/3)-nitro-butane CH, OH,.C(NO,), CH, 
(199° cor ) Formed by oxidising butyl il' mtrole 
with mtric acid (V Meyer, B 9, 701), or by 
boiling iBovalenc acid with HNO, (Bredt, B 16, 
2^24) Oil, not soluble m alkalis Tm and 
HCl convert it into hydroxylamine and methyl 
ethyl ketone 

Di-nitro-isobutane (CH,) 3 CH CH(NO,), 
Formed from bromo nitro-isobutane, KNO„ and 
dilute H,S 04 (Z ) Oil - KC 4 H,(N 0 J,. — 
AgC 4 H,(N 02 ),^,aq 

DI-NITRO-ISOBUTYL-ANILINE C.oH.jN.O, 
t e C 4 H,NH C,H 3 (N 02 ) [80°] Formed from 

bromo m di nitro benzene and isobutylamme 
(Romburgh, R T C i, 192) Yellow needle 
Tri nitro isobutyl anilme 
C,H,(N 0 ,),NHC 4 H, [95°] Formed from 

chloro tn nitro benzene (picryl chlonde) and 
isobutylamme (R ) Converted by fummg HNO, 
into themtramine C 4 H,(N 02 ) 3 N(N 02 )C 4 H, [ 110 °] 
m NITRO ISOBUTYt BENZENE C.oH^NO, 

1 e 04 H 4 (N 03 ) C 4 H, (261°) at 740 mm Formed 
from nitro amido isobutyl benzene by elimma 
tion of NH, (Gelzer, B 21 , 2941) Oil Yields 
m nitro benzoic acid on oxidation 
o Nitro-ferf butyl benzene 
C,H 4 (N 0 ) CMe, [I 2] (249°) SG 1074 

Formed from tert butyl benzene and fuming 
HNO, (Senkowsky, J5 23, 2416) Yellow oil, 
Smellmg like oymene Reduced by tin and HCl 
to C,H 4 (NH 2 ) CMe„ (c 236°), S G 977, which 
yiel^ an acetyl denvative [169°] 
p-Nitro-tert~hutyl benzene 
C.H 4 (N 0 ,) CMe, [1 4] [30°] (276^ Formed 

at the same time as the preceding (8 ) Yellow 
needles (from alcohol) Yields, on reduction, 
C 8 H 4 (NHJ CMe, S G 953 

NITRO m ISOBUTYL BENZOIC ACID 
C,H,( 04 H,)(N 0 )COH [140°] Formed by Ultra 
tion of ?n isobutyl benzoic acid (Kelbe a Pfeiffer, 
B 19, 1727) Small needles (from petroleum 
ether) — AgA' somewhat soluble pp — MeA' 
liquid 

Nitro p isobutyl benzoic aeid 
CeH,(C 4 H;)(N 02 )C 0 i^ [161°] Long fine needles 
(from water) Formed by miration of p isobutyl 
benzoic acid — AgA' white pp 

Methyl ether MeA' fimd (Kelbe a. 
Pfeiffer, B 19, 1726) 

NITRO-BUTYLENE 0,5^10, (154°-168°) 

Formed by allowing HNO, (8 0 1 62) to drop 
mto tert butyl alcohol (Haitinger, Site W 77 
[2] 428 , A 198, 866 . M 2, 286) Formed also 
in small quantity by saturatmg HNO, with iso 
butylene (H ) Pale yellow oil, heavier than 
water Dissolves m alkaUs, and is reppd by 
aoid 0 < |} 3 ^Qes 8 of water at 100 ^ sphta it up mto 
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acetone and nitro methane Br unites, forming pts ) and fuming HNOg (3 pts ), Latsohmoff {J 
oily 04H,Br2N0g.--Na04HeN0j powder, v sol B 10, 360) obtained a compound crystallising in 
water plates, decomposing at 180° without melting 

NITEO ISOBTJTYL-PHENOL NITBO CHOLESTEEYL CHLOBIDE 

04H,0gH3(N0g)(0H)[13 4] [95°] (290®) at C^H42(N02)C1 [148°-149°] Colourless needles 

711mm Formedbyboilmgmtro amido isobutyl Prepared by nitration of cholesteryl chloride 
benzene with dilute potash (Gelzer, J5 21,2947) (Preis a Raymann, B 12, 225) 

Red needles (from alcohol), v sol hot water NITRO CHRYSENE v Chrysene 

Di-nltro Isobutyl-phenol C^Hj, CeH2(N02)g0H NITEO-CHRYSOQUINONE v Chrysoquinonb 

[93°] Formed from isobutyl phenol [99°], NITRO-CINCHONAMINE v Cinchona Bases 
HOAc, and HNOg (Studer, ^ 211, 244, R 14, o-NITRO CINNAMIC ACID CgH^NO^ 

1474 , Liebmann, B 14, 1842) Sulphur yellow » e [2 l]CgH4(N02) CH CH CO2H Mol w 193 
needles (fiom alcohol) Yields di nitro amido [232°] (M), [237°] (T a 0), [240°] (Baeyer, 
isobutyl benzene on heating with NHgAq B 13, 2257) Formed, together with the p iso 

TRI-NITRO>ISOBUTYL-TOLTJENE meride, by nitrating cinnamic acid (Beilstem a 

Artificial musk [97°] Kuhlberg, A 163, 126 , Muller, A 212, 124) 
Formed by heating isobutyl toluene with HNO, Formed also from o mtro benzoic aldehyde, Ac^O, 
ind H2SO4 for 24 hours on a water-bath (Baur, and NaOAc (Gabriel a Meyer, B 14, 830) 

J B 111, 238) White needles, sol alcohol Preparation — 1 Cinnamic acid (1 pt) is 

ind ether Its solutions smell like musk Forms dissolved in nitric acid (6 pts ) , the mixture is 
i crystalline compound with naphthalene [90°] poured upon snow, and the ppd acids separated 
TRI NITRO ISOBUTYL XYLENE by means of alcohol (B a K ) — 2 Cinnamic 

[)gMe2(C4H9)(N02)8 [110°] Formed by nitra ether (10 g ) is dropped into fuming HNOg at0° 

;ion of isobutyl xylene (Baur, G B 111, 238) | The solution is poured at once into water at 0° 
liVhite needles Its alcohohc solution smells like | The solid pp is washed with water, and treated 
musk with alcohol, which dissolves the 0 , leaving the 

NITRO-OAMPHOLENIC ACID v Campho- p compound (Stuart, C J 43, 408) Fair yield 
CiBNio ACID (4 g ) — 3 The product of nitration of cinnamic 

NITRO-CAMPHOR v Camphor acid is etherified, and the 0 nitro cinnamic ether 

TETRA NITRO CARBAZOLE is separated from the p isomcride by means of 

0,2H8(N02)4NH Formed by nitrating carbazole , its greater solubility m ether (Tiemann a Opcr 
(Graeoe, A 202, 26) Lemon yellow crystals | mann, B 18, 2060) The acid may then be ob 
(from HOAc), insoluble in alcohol and ether — tamed from its ether by hydrolysis with H2SO4 
Oj 2H8(NOJ4NK msol water (Fischer a Kuze^, A 221, 265) 

Four tetra-nitro carbazoles have been de Properties — Needles, msol water, si aol 

scribed by Ciamician and Silber {Q 12, 277) as cold alcohol Yields 0 nitro benzoic acid on 
formed by the nitration of carbazole The oxidation by chromic acid mixtuie Its solution 
melting points of three of them are 308°, above m H2SO4 becomes blue on warming or on 
320°, and about 285°, while the fourth decom standing 

poses before melting Salts — CaA'22aq yellow needles — 

NITRO CARBOXY CINNAMIC ACID BaA'g 4aq minute yellow needles 

08H3(CH CH C0,H)(N02)(C02H)[I 2 4] [287°] Methyl ether MeA' [73°] 

(Ldw, A 231,371) Formed by nitrating carb- Ethyl ether EtA' [42°] (M ) , [44°] (B ) 
oxy cinnamic acid Hemisphencal aggregates or Trimetno crystals, a 6 c= 927 1 517 Readily 
regular tablets (from water) That the NO^ is combmes with bromine Reduced by aqueous 
in the 0 position is shown by the fact that, by ammonium sulphide to carbostyril In hot al 
Baeyer’s synthesis, it gives nse to indigo di coholio solution tin and HCl reduce it to 0 
carboxylic acid Heated with cone H^SOg it amido cinnamic ether 

does not turn blue It yields a dibromide, which C hloride C8H4(N02) CH CH COCl [65°] 
IS converted by aqueous NaOH mto nitro carb- Crystalline solid (Fischer a Kuzel, B 16, 34) 
oxy phenyl-propiohc acid 1 m Nitro cinnamic acid 


KITRO-CARBOXY-PHENYL-PROPIONIC 
ACID 0eH,(N02)(C02H)CH CH CO,H [8 14]? 
[192°] Got by nitration (Widman, B 22, 2273) 

NITRC-CARVACROL OjoHigNO, te 
C8H2(O.H2)Me(N02)(OH) [78°] Formed from 

nitroso carvacrol, KOH, and KgFeCy, (Paterno a 
Canzonen, Q 10, 233) Needles, almost msol 
water 

NITRO-CHLORO-denvativeav Chlobo-nitbo- 
derivatives 

NITRO-CHLOROFORM v Tbi-ohlobo-nitbo- 

IfETHANB 

DI.NITR04JH0LBSTERIK 028H42(N02)20 
[121°] Obtained by nitration of oholesterm 
(Preis a Raymann, B 12, 224) Colourless 
needles, si sol cold alcohol By boiling a hot 
saturated solution of oholesterm m HOAc with 
HNOg (SGI 64), Reimtzer (M 9, 440) obtained 
a nitro compound melting at 94° By adding 
cholestenn (1 pt) to a xnlztnre of HOAo (10 


[3 1]0«H4(N02)CHCHC02H [197°] Prepared 
by heating w-nitro benzoic aldehyde with AcgO 
I and NaOAc (SchifE, B 11, 1783 , Tiemann a 
Opermann, B 13, 2060) Yellow needles Yields 
m mtro benzoic acid on oxidation A mixture 
of HNOg (2 pts of S G 16) and cone H2SO4 
(6 pts ) converts it at 0° into mn di mtro styrene 
(Friedlander a Lazarus, A 229, 283) Reduced 
by tm and HCl to m amido cmnamio aoid.-^ 
AgA' insoluble pp 

Ethyl ether 'EiAJ [79°] 
j?-Nitro cinnamic acid 

[4 1] CgHgfNOg) OH OH COgH [286°] (T a 0 ), 
[288°] (D ) Formed by nitration of cmnamio 
acid (Mitscherlich, A Oh* [3] 4, 73 , E Kopp, 
0 B 53, 634 , Tiemann a. Opermann, B 18, 
2069) 

Preparation — ^Prom cmnamio acid (1 pt) 
and cold HNO, (6 pts ) The acids produced are 
ethenfled, the ^ e&er, [189°], orystaUising from 
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alcohol It 18 saponified by H^SO^ (1 pt ), HOAo o NITEO CINNAMIC ALDEHYDE C,H,NO, 
(1 pt ), and water (1 pt ) (Drewson, A 212, 160) ue [2 1] 0aH4(N03) CH CH CHO [127°] Formed 
Properties — Prisms, v si sol boiling aloo- by boiling o nitro oxy phenyl propiomo aldehyde 
hoi Yields p-oxy-benzoio acid on oxidation with AcjO (Baeyer a Drewson, B 16, 2207) 
Salts — KA' very soluble crystals — Formed also by condensation of o nitro benzoic 

GaA', 8aq — CaA'g 2aq — SrA'^ 5aq — BaA'* 3aq aldehyde with aldehyde by means of dilute NaOH, 
minute needles — MgA^^^^Q nodules — HgA'^. — the yield being 40 p c of the theoretical (Diehl 
HggA'^Ol^ 8aq — AgA' insoluble pp a Einhorn, B 20, 2885) 

Methyl ether [161°] (286°) — 26 g of cinna^c^ldehyde are 


Ethyl ether EtA' [139°] (B a K ) , [137°] slowly added to 500 g of cono HjSO^ containing 
(Muller, A 212, 126] Oombmes with bromine 20 g of KNO^ The solution is precipitated in 
forming a dibromide whence alcoholic potash water, and ^e mixture of o- and p nitro cin- 
produces two bromo nitro cinnamic ethers, melt- namic aldehydes is crystallised from alcohol 
ing at 63° and 93° Reduced by tin and HCl to with animal charcoal The product is dissolved 
p amido cinnamic acid and p-amido-styrene in absolute alcohol and the boihng solution 
(Bender, B 14, 2369) mixed with an equal volume of sodium hi- 

Anhydrtde (06H4(N02) OH OH 00)^0 sulphite solution , the solution is quickly cooled 
Formed from the K salt and POOI3 (Ohiozza, and separates the greater part of the bisulphite 


A Ch [2] 39, 231) Melts under boihng water compound of thejp isomende, the remaining por- 
Amide OeH4(NO;^ CH CH CONH, [165°- tion being salted out by the addition of NaCl , the 


160°] (Cahours, A Ch [3] 27, 462) 
a m Di-nitro-cinnamic ether 
CeH4(NOj) CH C(N02) COjEt Formed from m 


filtrate contains the bisulphite of the o-isomende 
The two isomerides are obtained from their bi- 
sulphites by decomposing the latter in aqueous 


cinnamic ethe?, HNO, (1 pt) and H SO4 solution with K^SO^ (Diehl a Einhorn) 


(2 pts ) below 20° (Friedlander a Lazarus, A 
229, 236) Thick plates (from ether) Insol 
water and light petroleum 

Reactions — 1 With alcohol, on warming, 
It forms CaH4(NO,) CH(OEt) CH(N02) COjEt, 
a colourless oil WTien this is dissolved in 
ether and ammonia is passed in, a pp 
of 0,H4(N02) CH(OEt) C(NH4)(N02) CO^Et is 
formed This is soluble in water and gives pps 
with many metallic salts The compound 


a Lazarus A Properftcs —Colourless needles, v sol boiling 

ether) Insol water and CHCI3, si sol alcohol and ether 
' Combines with bisulphites Yields quinohne on 

1 reduction On heating with malonic acid in HOAo 

CmNo fcolt’ C.H.(NOJ CH CH CH(OH) CH(CO^), 

,0 ' C2b9°] and o mtro phenyl butmene dicarboxyho 

ed m r BD I “‘d O.ANO. [2lh (Emhom a Gehrenbeok. 
fNOlCOEt 253,874) 

I I Phenyl hyiraexde 

Naedlea 


O.H,mOj) CH(OEt) CH(N02) CaEtis converted , (j jj (^6,) OH CH CH NjPh [69“] ToUow 

by the simultaneous action ot bromine and „ tr » io oojni 


NaOH into the ethyl derivative ol ^ ^romo di , "’‘^t^Nitr^nnaLm^^Zy^ ^ 
nitro a phenyl methyl carbinol —2 BoiM with (, jj ,}jo j (jh qh COH [116“] Formed by 
water it forms aloohrf. nitro methane, CO„ and H,0 from m nitro 6 oiy 6 phenyl- 


m nitro benzoic aldehyde 
ap Di nitro cinnamio aoid 


propiomc idehyde (Gohrmg, B 18, 720) Pre- 
pared by dissolving 100 pts of w-nitro benzalde- 


[4 1] 0gH4(N02) CH C(N02) CO2H Formed from . jjy(j0 2,000 pts of alcohol, diluting with 4,000 
4. rr arb of _ino ^ , , , , . r, n 


p nitro cinnamic acid, HNOj, and H^SO^at 


pts of water, and adding at once to the milky 


White plates At 0° it decomposes I 35 p|;9 of coml acotio aldehyde and 70 pts 


into CO2 and ap di mtro styrene 
Methyl ether 'kLek! [127°] 


of 10 p c aqueous NaOH After 12 hours’ stand- 
mg the pp 18 separated, pressed, washed, and 


Ethyl ether Et A' [110°] Formed from crystallised , the yield is 60 p 0 of the theoretical 
p mtro cinnamic ether (1 pt ), HNO3 (2 pts of (Kinkelin, JB 18, 483) Long thm prisms, v 


S G 16), and H2SO4 (4 pts ) (Friedlander a 
Mahly, A 229, 210) Thin plates (from benzene 
hgroin), V sol benzene, nearly insol ligrom 
ReaciMms — 1 CrO, in HOAo oxidises it to 


sol benzene and acetic acid, si sol cold alcohol, 
ether, and hot water Unites with Br formmg 
0^4(N02) OHBr CHBr CHO [c 90°] 

Phenyl hydrazide 


p mtro benzoic acid -2 K:20r20, and HOAo 0,H4(N02) O2H2.CH N2HPh [lb0°] , red tables, 

forms p mtro benzoic aldehyde —3 Boilingwater p-Nitro-cinnamic aldehyde 
decomposes it into alcohol, CO2, p mtro benzoic [4 1]0,H4(N02) CH CH CHO ^ 

aldehyde, and mtro methane Boiling dilute from p-mtro benzoic aldehyde, aldehyde, aim 
acids behave in the same way, only the mtro- dilute NaOH, the resulting jp iiitro 3 
methane appears as hydroxylamine —4 A solu phenyl propiomo acid being boiled with HOAo 
tion in cone H2SO4 at 100° poured into water (Q^ohnng, B 18, 372 , Einhorn, A 263, 348) 
gives a pp of p mtro benzaldoxim — 5 Boihng Formed also, together with the 0 isomende, 
dilute (6 p 0 ) NajCO, forms bright yellow plates by mtration of omnamic aldehyde {v si^a) 
of O14H10N2O, [188°], insol water, dilute acids. Colourless needles Combmes with bisulpj^es 
and alkalis —6 Alcohol unites formmg Condenses with acetone m presence of NaOH to 


0eH4(N02) CH(OEt) 0H(N02)C02Et[62°], whence 


0HCH0H0H)2C0 


the alcohol cannot be removed by heatmg Cgfi^NOa) CH OH CH CH 00 OH, [182^, the 

at 110°, or even with dilute HOI at 90° last compound forming a phenyl-hydraaide melt 

Methyl alcohol forms the correspondmg ing at 210° 

0;a4(N02) OH(OMe) 0H(N02) 002Bt [77°] — Oxim OACNO,) OH OH.OH(NOH) [179°] 

7 Tm and HCl reduce it to ap-diamido-phenyl- Phenyl-hydraetde 

propiomo ether and jp-amido pnenyl-aoet^tnle N^HPh, [ 181 ®]. ^ 
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ced crystals, forming a red solution m cono 
H2SO4 

Anilide OArNOJ 0,H, NPh [133°] 

0 - NITBO . CINKAMOTL . ACETO ACETIC 
XTHEBO,.H,.NO,te 

0,H,(N0J OH OH CO CHAo COjjEt [120°] Pre 
pared by the action of 0 nitro cinnamoyl chloride 
on sodlo-acetacetio ether (Fischer a Kuzel, 
B 16, 84) Yellow pnsms Sol chloroform, si 
sol alcohol and ether It forms stable salts with 
alkalis, soluble in water with a reddish-yellow 
colour Gives a dark red colouration in alcoholic 
solution with FejCl, Boiled with 30 p 0 dilute 
H2SO4 it gives nitro cinnamoyl acetone 
o NITBO-CIKNAMOYL ACETONE 

OH OH CO CHyCO OH, [118«] Pre- 
pared by boiling 0 nitro cmnamoyl-aceto acetic 
ether with dilute H 804(80 pc) By longer boil- 
ing with dilute HjSO^ it is converted into 0 mtro- 
styryl- methyl ketone (0- nitro benzylidene 
acetone) (Fischer a Kuzel, B 16, 85) Fine 
yellow prisms Sol hot alcohol, si sol cold 
alcohol, ether and CS^ Gives a red colouration 
with FeaClfl Dissolves in alkalis with a yellow 
colour 

NITBO-COCCUSIC ACID v Tbi-nztbo oxi’in- 
lOLUlO ACID 

NITBO-CODEXNE V Codeine 
NITBO-COMENIC ACID v Oomenio acid 
NITBO- COMPOUNDS Compounds contain- 
ing the group nitroxyl (NOj) duectly united, by 
means of its mtrogen, to carbon Their most 
general characteristic is that they yield amido 
compounds on reduction {v Amines and Amido 

AOID^ 

Formation — 1 Fatty nitro compounds are 
formed by the action of silver nitrite on alkyl 
iodides The isomeno nitntes are also formed in 
this reaction — 2 Aromatic nitro compounds are 
formed by the direct action of mtric acid The 
nitric acid must usually be concentrated, and 
its action IS intensified by mixture with H^S04 
Phenols and oxy acids may be nitrated by dilute 
mine acid Various anilides, boiled with dilute 
nitric acid (SGI 029), are converted into di 
nitro derivatives of the base Thus acetyl 
methyl-anilme becomes di nitro methyl aniline 
(Norton a Allen, B 18, 1995) — 3 Aromatic 
amido compounds may be converted into the 
corresponding nitro compounds by the cuprous 
reaction (Sandmeyer, B 20, 1495) For this 
purpose cupric sulphate (50 g) is dissolved, 
together with glucose (16 g ), in boiling water 
(100 c 0 ), and at once treated with soda (20 g ) 
mssolvea m water (60 0 c ) After cooling, the 
mixture is neutralised with acetic acid To this 
mixture the nitrate of the diazotised base (pre 
pared from the base, HNO„ and NaNOj) is added 
in the cold — 4 Fatty compounds of the form 
X GHBr NO, are converted by KNO, in alkaline 
solution mh) salts of di-nitro compounds of 
the form X OK(NO ,),. 

Beactume — 1 Acid rednoiim agents yield 
amido compounds directly, but amaline reducing 
agents {e g sodium amalgam , zinc-dust and 
NaOH) acting upon aromatic nitro compounds 
yield in the first place mtermediate bodies, v 
Azo- and Azoxy- compounds In some oases 
where treduotion is effected by tin and HOlAq 
chlorination may take place , thus m mtro- 
(oltttnc giTca a ohlorowaiduie The best 


general reducing agent is a solution of SnCl, in 
HClAq — 2 In the groups OH^ NOj and OH NO, 
hydrogen is displaceable by metals, and hence 
bodies containing these groups dissolve m 
alkalis Such solutions yield, on addition of 
bromine, compounds containing the groups 
CELBr NO, and CBrNO, The compounds 
X CHBrNO, can further give rise to X CNaBrNO, 
and XCBrjNOj-B Primary fatty nitro com- 
pounds yield hydroxylamine on heating with 
HClAq at 140°, eg CH3 CH,NO, + H^O 
-CHjCOOH + HaNOHfV Meyer a Locker, A 
180, 163) —4 Nitrom aoid converts pnmary 
fatty nitro compounds into nitrohc acids, con 
taming the group CH(NO)(NO,) or C(NOH) NO^ 
which form red solutions with alkalis Nitrous 
acid converts secondary fatty nitro compounds 
into nitroles, containing the group C(NO)(N02), 
which are blue when in the liquid state or in 
solution — 6 Aromatic nitro compounds may be 
reduced by heating with halogen acids Thus 
nitro benzene is reduced to anilme by heating 
with HIAq at 104°, by HBrAq at 186°, and by 
HOlAq at 246° (Baumhauer, A Suppl 7, 212) — 

6 Boihng aqueous alkalis can in some oases 
displace NO, by hydroxyl In this way o di 
nitro benzene is converted into 0 nitro phenol — 

7 When aromatic compounds containing two or 
more nitroxyls m one benzene nucleus are 
treated with alcoholic NHj and H2S it is usual 
for one mtroxyl only to be reduced to amidogen — 

8 Aromatic di and tri nitro compounds fre 
quently form molecular compounds with one 
another and with aromatic hydrocarbons — 

9 The acetyl derivatives of nitrated aromatic 
amines, m which the NO, group is m the 0- or 
p position to the NHAc group (e g acetyl 0 
and p nitro aniline, di acetyl nitro p phenylene 
diamme, diacetyl nitro p naphthylene diamme, 
acetyl 0 mtro ^ naphthylamine, Ac ), are readily 
soluble m cold aqueous KOH(l 2) with a deep- 
yellow colour On standing saponification takes 
place, and the nitro compound crystallises out 
When the NO, group is^n the m position to the 
NHAc group, e g acetyl m nitranilme, acetyl 
m nitro ^ toluidine, &o, the substance is not 
soluble m aqueous EOH (Eleemann, B 19, 836) 

NITBO o COUMABIC ACID Methyl deri- 
vative OioHoNOj i e 

[5 2 1] C3H3(NO,)(OMe) OH OH CO„H [238°] 
Formed by heatmg CaHg(NO,)(OMe) CHO with 
NaOAo and Ao,0 (Sohnell, B 17, 1883) White 
needles, si sol cold water, v sol alcohol and 
ether — OaAV—BaA', — AgA' 

Anhydridt Nitro- 

coumann [183°] Formed by dissolving cou 
marin in cold fuming HNO, (Delalande, A Ch 
[3] 6, 343 , Bleibtreu, A 69, 191) Formed also 
by heating nitro saheyho ^dehyde [126°] with 
Ac,0 and NaOAo (Taege, B 20, 2110) Needles 
Oxidised by EMn04 to nitro 0 oxy benzoic acid 
[228°] B^uced by FeS04 and NH, to amido 
coumann [161°] Bromme vapour gives a di 
bromide [271°] 

Nitro-o-eoumarle aeid 0»H,NO, i^ 

[8 2 1] O.H,(NO,)(OH) OH OH 00± [242^ 

Formed by heating its methyl derivative with 
NaOHAq Yellow crystals (from alcohol) Not 
ooQverted into mtro-ooumarm by boiling waist 
or by HBrAq. 
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Methyl derivative 

0,H3(N02)(0Me) CH OH COaH [193°] Formed 
from the metnyl derivative of (3,2,l)-nitro 
salioylio aldehyde by Perkin’s reaction (Miller 
a Kmkehn, B 22, 1709) Prisms (from aloo- | 
hoi) With methyl iodide it gives the ether j 
C,H,(NOjJ(OMe) CH CH COjMe [89°] I 

Nitro-o coumarmio acid { 

[3 21]C«H,(NOJ(OH)CHOHC02H [160°] | 
Formed by dissolving nitro coumarin m &)ilmg 
aqueous alkalis, and ppg the cold solution by 
HCl (Miller a Kinkelm, B 22, 1706) Yellow 
pnsms (from warm alcohol) On warming with 
water or alcohol it changes to its anhydiide, nitro 
coumarin Its salts are explosive — NaaOJB[«NO« 
-BaC^H.NO, 3)aq -AgAH.NO^ 

Methyl derivative 

C3H,(NOJ(OMe) CH CH OOjH [136°] Tables 
Methyl derivative of the methyl 
ether Me^CgEsNOj [69°] Formed from the 
Ag salt and Mel Pnsms Readily reconverted ' 
into the acid, even by aqueous Na^COg 

Anh,ydr%dt OA(NOJ<® q Nttro 

coumann [191*^ Formed from (3,2,1) nitro 
salicylic aldehyde (60 g ), NaOAo (90 g ), and 
AC2O (ISO g ) Prisms (from benzene), or needles 
(from alcohol) 

Nitro m eoumario acid 

[2 3 1] CgH3(NO )(OH) CH CH CO,H [218°] 
Formed from m amido cinnamic acid by nitra 
tion and displacement of NH by Oil through the 
diazo reaction (LuJOf, B 22, 293) Needles (from 
water or alcohol) 

Nitro m coumanc acid 

[4 3 1] C,Hg(N02) (OH) CH OH CO^H [248°] 
Formed by nitrating m coumanc acid (Luff, B 
22, 296) Golden yellow needles (from alcohol) 
Methyl derivative 

CgH3(NO,) (OMe) CH CH CO H [218°] Formed 
from [4,3,1] C,H, (NO )(OMe) CHO by Perkin’s 
reaction (Landsberg, D P J 262, 139) 

Methyl ether of the methyl den 
vative CgH3(N02)(0Me) CH CH COjMe [143°] 
Plates (Rieche, B 22, 2369) Formed by mira- 
tion of C„H,(OMe) CH CH CO^Me 

Ethyl ether of the methyl den 
vative CgH3(N02){0Me) CH CH CO«Et [163°] 
Needles (from alcohol) (Ulrich, B 18, 2572) 
s-Nitro m coumanc acid 
[5 3 1] OgH3(NO,)(OH) CH CH CO3H Accom 
panies the (2,3,1) acid (v supra) Crystals 
Nitro m coumanc acid 

[6 3 1] C3H3(N0,)(0H) CH CH CO3H [216°] 
Formed from acetyl m amido cinnamio acid by 
nitration and displacement of NHAo by hydroxyl 
(Luff, B 22, 292) Yellow powder 
Nitro p coumanc acid 

[3 4 1] C3H,(N03) (OH) OH CH OO3H [198°] 
Formed from its methyl derivative by heating 
with HOAo saturated with HBr (Emhorn a 
Grabfield, A 243, 374) Yellow needles (from 
alcohol) Forms a dibromide [72°3, 

Ethyl ether EtA' [109^ 

Methyl derivative 

03Hs(N03)(0Me) CH CH OO3H [140°] Formed 
from [8 41]C«H,(NO,)(OMe)OHO, NaOAc, 

A03O Wi^te needles Yields a dibromide 
[178°], from which alkahs form |be 
OJH,(NOJ(OMe) OJSBx.OOfi [206°]. 


Methyl ether of the methyl deri^ 
vaf*vs0eH,(N03)(0Me)0H0H003Me [126°] 
Ethyl ether of the methyl den 
vative 0,H,(N0J(0Me) CH CH CO^Et [100°] 
Di-nitro-o-eoumario acid Methyl den^ 
vative 0A(N0,)3(0Me) CH CH CO^H [193°] 
Formed by nitrating the methyl derivative of o- 
oonmario acid (Perkm, 0 J 89, 416) Orange- 
brown needles (from alcohol) 

Bi nitro-m-oouxnano acid Methyl den 
vative of the methyl ether 
0gH3(N03)3(0Me) OH CELCOgMe [178°] Formed 
by nitration (Rieche, B 22, 2358) Yellowish 
needles (from alcohol) Yields on saponification 
03H2(N02),(0Me) CH CH 00^ which decom- 
poses at 215° 

NITRO-o COUMARIO ALDEHYDE 

03H3(N0,)(0H) CH CH CHO [200°] Formed 
from C.H3(N02)(0H) CHO [126°], aldehyde, and 
aqneons NaOH (Von Miller a Einkelm, B 20, 
1931,22,1716) Yellow needles Formsasodium 
denvative, crystallising in red tables, and a 
phenyl hydrazide [235°] 

Nitro-o coumaric aldehyde 
[3 2 1] 03H,(N03)(0H) CH CH CHO [133°] 
Formed in the same way from the aldehyde 
C,Ha(N03)(0H) CHO [109°] (M a K ) Golden 
needles, v sol alcohol Forms a sodium deriva 
tive, crystallising in red needles, a phenyl hy 
drazide [167°], and a methyl denvative [116°] 
NITRO COUMARIN v Anhydride of Nitbo 

COUMARIO ACID 

NITRO-o-CRESOL C,H,NO, is 
C3H3Me(0H)(N03) [1 2 3] [70°] Obtained, to 

gether with the (1,2,6) isomende, by nitrating 
0 cresol (Hofmann a Miller, B 14, 667 , Staedel, 
A 217, 60, 203 , Rapp, A 224, 175 , Hirsch, B 
18, 1512) Formed also by boiling a dilute acid 
solution of 0 diazotoluene sulphate (1 mol ) with 
HNO, (Imol) (Ndltmg a Wild, B 18,1839, 
Deninger, J pr [2] 40, 299) Yellow pnsms 
(from dilute alcohol), insol water, y sol alcohol 
and ether, volatile with steam — KCyH^NO, 
garnet red trimetric tables — AgA' red needles 
Methyl ether MeA' Off 
Ethyl ether "EXh! Off 
Nitro-o cresol C3H,Me(0H)(N03) [1 2 4] 
[108°] Formed by boiling diazotised nitro 0- 
tolmdme [107°] with water (Noiting a Colhn, B 
17, 269) Yellow needles (from ligroin) ItsK, 
Ag, and NH^ salts form yellow crystals 

Methyl ether [74°] (Witt, H 23, 8638) 
Nitro o-cresol C„H3Me(OH) (NO,) [1 2 6] 
[96°] (N a W ) , [80°-86°] (H ) Formed from 
nitro 0 toluidine [128°] by the diazo- reaction, or 
by merely boiling with oono NaOHAq (Nevile a 
Winther, G / 41, 423) Formed also by nitra 
ting o cresol (Hirsoh, B 18, 1612) Needles 
(from water), not volatile with steam When 
crystallised from water it melts at 30°-34°, but 
it melts at 95° after crystallisation from ether 
Ethyl ether EtA' [71°] Formed by 
mtrating the ethyl denvative of 0 cresol (Staedel, 
A 217, 165, 203, Kayser, B 15, 1133) Needles 
Nitro-o-cresol C3HsMe(0H){N03) [1 2 6] 
[148°] Formed from nitro 0 toluidine [92°J by 
the diazo reaction (Ullmann, B 17, 1961) 
Yellow needles (from water) Has an intensely 
sweet taste 

C-Kitro-w-c-esol 0 gH,Me( 0 H)(N 03 ) [1 8 4] 
£16°] Formed, together with the (1,3,6) iso* 
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mende from m cresol, HOAc, and HNO, 
(Staedel,il 217,61, A 269,223, Claus, J pr 
[2] 89, 63) Yellow monocluno plates (from 
benzene), volatile with steam Gives di bromo 
mtro oresol [93°] Its K salt forms red plates 
Ethyl ether EtA! [61°] White needles 
(from dilute alcohol) 

s-Nltro-m-cresol C«H,Me(OH) (NO,) [1 3 5] 
[91®] Formed from mtro m toluidine by the 
diazo- reaction (Nevile a Winther, C J 41, 417) 
Yellow crystals, not volatile with steam Crystal 
hses from water in a hydrated conditKin, and 
then melts at 62® 

Nitre m cresol 0«H3Me(0H)(N02) [1 3 6] 
[129°] Formed, together with the (1,3,4) iso 
mende from m cresol, HNO3, and HOAc below 
0° (Staedel, A 259, 210 , Claus, J pr [2] 39, 
63) Formed also by oxidising nitroso in cresol 
with alkahne KaFeCy* (Bertoni, O 12, 304) 
Colourless crystals, not volatile with steam 
Gives di'bromo mtro cresol [143®] Reduces to 
amido cresol [174°] — KA' 2aq yellow plates — 
NaA'2aq 

Ethyl ether EtA' [64°] 

Nitre p cresel CaH3Me(OH) (NO^) [1 4 3] 
[84°] Formed from acetyl p toluidine by 
mtratmg and boiling the product with cone 
NaOHAq (Wagner, JB 7,537, Nevile a Wmther, 
0 J 41, 426), by the action of nascent nitrous 
acid on p toluidine (Denmger, J pr [2] 40, 299), 
or by boiling p diazotoluene sulphate (Imol) 
With HNO, (1 mol ) (Nolting a Wild, B 18, 
1389) Formed also by mtratmg p cresol (Arm 
strong a Thorpe, B A 1876, 112 , Hofmann a 
Miller, B 14, 672 , Staedel, A 217, 64) Yellow 
crystals (from benzene), volatile with steam — 
NaA'— AgA' 

Methyl ether UeM (274°) 

Ethyl ether EtA' (275°-285°) 

Beneyl ether OjRjA' [64°] Formed from 
benzyl chlonde and the Ag salt (Frische, A 224, 
142) 

o Nitro-hemyl ether [163°] 

Nitro-p cresol 03H3Me(0H)(N02) [14 2] 
[77°] Formed from the corresponding mtro p- 
toluidine by the dia7o reaction (Nevile a Win 
ther, 0 / 41, 422, Knecht,4 216,87) Yellow 
needles (from ligrom) 

Methyl ether MeA' (267°) Oil 
Di mtro 0 cresol 0eH2Me(0H)(N02)2[l 2 3 5] 
[86°] S (alcohol) 7 8 at 15° I ormed by 
heating (l,2,6)-o-oresol sulphomc acid with dilute 
HNO, (Nevile a Winther, 0 J 37, 631, 41, 
422) Formed also by boiling 0 diazo toluene 
disulphomc acid with dilute HNO, (N a W ), or 
from o diazo toluene nitrate and HNO, (NSlting 
a De Sails, B 14, 987 , A Oh [6] 4, 106) Ob 
tamed also from the corresponding di mtro 
toluidme (N a S ), and by mtratmg 0 cresol and 
the (8,1,2)- and (6,1,2) mtro 0 cresols (Hirsch, 
B 18, 1512, Barr, B 21, 1643) Formed also 
from 0QH2Me(0H)Br2 and fuming HNO, (Claus, 
J pr [2] 38, 327) Yellow needles, slightly 
volatile with steam* Yellow dye — KA'ojaq. 
yellow crystals 

Salts — ^BaA',. — ^BaA'sS^aq — AgA' 

Ethyl ether EtA' [61°] Obtained by 
mtratmg 0,H,Me(OEt)[l 2] (Staedel, B 14, 899 , 
A 217, 163 , 269, 219), or from the Ag salt and 
EtBr (N a. 8 ]. Yields di mtro-o toluidine 


[210°] on heatmg with alcoholic NH, at 130^ 
(Van Romburgh, B T 0 8, 897) 

p-Nitro-heneyl ether 0,H4(N02) OH2A' 
[146°] Obtained by nitrating the benzyl ether 
of 0 cresol (Staedel) Needles 
Di-mtro-m-oresol 

C,H3Me(0H)(N02)2[l 8 4 6or2] [99®] Formed 
from di-mtro-amido oresol by elimination of 
NH^ (Nietzki a Ruppert, B 23, 3479) Needles. 
Ethyl ether EtA' [22°] 

Di-nitro-m-oresol 
0,H2Me(0H)(N02)2[l 3 4 6] 

Ethyl ether EtA' [97°] Formed by 
nitrating ethyl-mtro-oresol [61°] (Staedel, A 
269, 226) 

Di-mtrop cresol OgH2Me(OH)(NOJ^[l 4 3 5] 
[85°] A product of the action of nitrous acid 
on p toluidme nitrate, on amido toluic acid 
[167°], and onp toluidme disulphomc acid (Beil- 
stem a Kreusler, A 144, 183, Martius a 
Wichelhaus, Z [2] 6, 440 , B 2, 207 , Richter, 
A 230, 323) Formed also by boiling di-mtro 
p toluidme with aqueous NaOH (Wagner, B 7, 
636) , by nitrating p cresol and (3,1,4) mtro p 
cresol (Armstrong a Field, B 6, 974 , Frische, A 
224, 139) , or boiling diazo p toluene sulphonate 
with dilute HNO, (Nevile a Winther, G J 37 1 
631) Yellow needles (from dilute alcohol) — 
NaA' red needles S 2 3 at 17° — KA' S 
1 6 at 16° (M a W ) , 99 at 17° (Staedel) Used 
as a dye (gold-yellow) A sample of ‘ Victoria 
yellow ’ was found by Martius and Wichelhaus 
to consist of a salt of a dmitrocresol [110°] 
Victoria yellow is poisonous (Weyl, B 20, 2835) 
— BaA'2 — AgA' S 29 at 17° 

Methyl ether ^leA' [122°] 

Ethyl ether EtAf [73°] Formed by ni 
tratmg ethyl p cresol (Staedel, A 217, 161) 
When heated with alcoholic NH, it yields di 
nitrop toluidine [168°] (Romburgh, B T O 3, 
405) 

Benzoyl ether C;H,A' [109°] 
p Nztro benzyl e<?ter[186°] 

Di mtro p cresol C,H2Me(0H)(N02)a Ob 
tamed by the action of excess of nitrous acid on 
C,H3Me(0H)(N02)[14 2] (Knecht, A 216, 90) 
Yellow needles (from water) Does not melt 
when heated but forms a violet sublimate 

Tn mtro 0 oresol C3HMe(OH)(NO ), [ 102°] 
Formed by heatmg mtro 0 dia/o toluene nitrate 
with nitric acid (SGI 33) (N6lting a Collin, 
B 17, 270) Orange pnsms (from acetone) 
Yields NaNOg when heated with NaOHAq 
With naphthalene it forms (07HaN307)0,oHg 
[106°] 

Tri nitro m-oresol 

CeHMe(OH)(N02),[l 3 2 4 6] [106°] S 2 2 at 

20° , 8 at 100° (Duclos) Formed by nitration 
of m cresol or its sulphomc acid (Duclos, A 109, 
141 , NOltmg a De Salis, B 14, 987 , 16, 1861 , 
A Oh [6] 4, 118 , Beilstem a Eellner, A 128, 
166) Formed also by the action of HNO, on 
nitroso w-cresol (Wurster a Riedel, B 12, 1799), 
by heatmg mtro coccusic acid with water at 
180° (Liebermann a Dorp, A 163, 101 , Kosta- 
necki a Niementowski, B 18, 261) , and by the 
action of cold cone HNO, on (2,6, 3, 4,1) di- 
lodo-toluqumone (Kehrmann, J pr [2] 39, 892) 
Yellow needles (from water) Forms with naph- 
thalene a compound (C7H5N,0,)0i,Hg [127°] — 
NH4A' Oonverted by warm aqueous EOy into 
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purple crystals of potassium * oresyl purpurate * 
(Sommaruga, Z 1870, 657) — KA' 
yellow needles — Pb(OH)A' — AgA' prisms 
Ethyl ether EtA' [72°] (N a S ) , [76°] 
(Staedel, A 259, 221, 227) Converted by cold 
alcoholic NHg into tri nitro toluidine [126°] 
NITROoCKESOI 8ULPH0NIC ACID 
C^HjNSOgte C,H,Me(0H)(N02)S0,H Formed 
from (1,2,5) o toluidine sulphonio acid by dis 
solving m fuming HNOj and boiling the result 
mg nitro diazo toluene sulphonic anhydride with 
water (Hayduck, A 172, 218) Deliquescent 
— BaC.H^NSOe S^aq — Ba(C,H,NSO«)2 6aq 

Nitro pcresol sulphonic acid Ethyl 
derivative CJI,Me(OH)(NO,) SO,H[l 4 2 5] 
Formed by heating nitro diazo toluene sulphonio 
acid with NaOEt (Foth, A 230, 306) Needles 
— BaA'^ 4aq yellow plates 

NITRO CRYPTOPINE v Crvptopine 
NITRO CUMENE C„H,Pr(N02) 

[ — 35°] Formed from cumene and fuming 
HNO, at0° (Pospckhoff, J R 18, 52, Bl [2] 45, 
178, cf Cahours, G R 25, 552, 26, 315, 
Nicholson, G / 1, 2, Bitthausen, J pr 61,79) 
Oil, volatile with steam 

Nitro \f/ cumene CuH^Me3(N02)[l 3 4 5] [20°] 
Formed by elimmating NH from nitro tf/. 
cumidine (Edler, B 18, 629) Large thick 
prisms, volatile with steam 

Nitro cumene C,H,Me3(N02) [71°] 

(265°) Formed from tp cumene and cold 
fuming HNOj (Schaper, ^ [2] 3, 12, Fittig a 
Laubinger, ^ [2] 4, 577) Colourless needles 
(from alcohol), volatile with steam Yields on 
oxidation C,H Me (N02)C02H [195°] 

Tri nitro cumene CaHgN^Oa i e 
C,H [1 2 4 6] [109°] Formed from 

cumene, HNO„ and H SO^ (Fittig, A 149, 328) 
Needles, si sol cold alcohol 

Tri nitro i|/-cumene CaMo3(N02), [185°] 

Formed by nitrating \p cumene (Fittig a Lau- 
binger, A 151, 261) Prisms (from benzene), 
almost insol boiling alcohol By passing hydro 
gen sulphide into its boiling ammoniacal alco 
holic solution, nitro xp curnidme sulphonic acid 
C«Mo3(N02)(NH2)SOsH [1 3 4 2 6 5] is formed 
(Mayer, B 19,2112, 20, 966) 

NITRO xp CUMENOIi 

C,HMe3(0H){N02) [1 3 4 6 2] [48°] Obtained 

by evaporating an alcoholic solution of the 
nitrate to dryness, and distilling the residue 
with steam (Auwers, B 17, 2979 , 18, 2o58) 
Long reddish yellow crystals (from alcohol), m 
sol hot water Reconverted into the nitrate by 
warming with dilute HNOj 

Nitrate CeHMe,(N02) 0 NO [84°] 
Formed from xp cumenol and cold fuming HNO, 
Trimetrio tables or prisms, insol water, si sol 
cold alcohol 

Methyl ether [42°] 
Nitro-cumenol C«H3Pr(N02)(0H) Oil, 
formed, together with an isomeride [86°], by 
nitrating CaH,Pr(OH)[l 2] (Fileti, G 16, 120) 
Di-nitro-i/z-oumenol 

0,Me3(OH) (NO,), [1 3 4 6 2 5] [112°] Formed 
by passmg NH, into an alcoholic solution of the 
nitrate of nitro xp cumenol [84°] Yellow crys 
tals, insol water Forms a red solution in 
alkahs 

NITRO CUMIDINE 0,H„N,0, M 
CA(OA)(NOa)(NHJ [below 100®]. Formed 


by reducing di nitro cumene with alcoholic am 
momum sulphide (Cahours, C R 24, 657 , 26, 
316) Yellow scales Forms a crystalline 
benzoyl derivative — B'HCl aq ~B'JB£aSO«aq . 
needles 

Nitro cumidme 

C„HMe3(NO,) (NH,) [1 3 4 6 6] [47°] Formed 

from acetyl xp cumidme by nitration and saponi 
fication (Edler, B 18, 629) Red needles (from 
dilute alcohol) 

Acetyl derivative [194®] (E ) , [204°] 
(Auwers, B 18, 2661) Prisms (from alcohol) 
Nitro-if-cumidine C3HMe3(NOJ(NH,) [137^] 
Formed by treating tri nitro t/^-cumene with 
alcoholic ammonium sulphide (Fittig a Lau- 
bmger, A 161, 262) YeUow needles — B'HCl — 
B'gH^SO^ aq 

Nitro-Tp cumidine Acetyl derivative 
C3HMe3(N02)NHAo [131°] Formed by nitra 
tion of acetyl xp cumidine [112°] (Engel, B 18, 

2231) Yellow needles 

Di-nitro xp cumidine C«Me8(N02)2(NH,) [78°] 
Formed from acetyl cumidine [112°] by nitra- 
tion and saponification (Engel, B 18, 2232) 
YeUow needles 

Acetyl derivative [204°] Needles 
Di nitro xp cumidine 

C,Me3(NO,)2(NH2) [1 3 4 2 5 6] [183°] Ob 

tamed from acetyl cumidme [164°] by nitra- 
tion and saponification (Auwers, B 18, 2661) 
Orange needles (from alcohol) 

Acetyl derivative [280°] 81 sol al- 

cohol 

NITRO if^-CUMIDINE SULPHONIC ACID 

C,H,.N SO, i e C3Me3(N0J(NH,)(S03H) 
[1 3 4 2 6 5] Formed by passmg H,S into a 
boiling solution of tn nitro xp cumene in alco- 
holic NHj, and also by heating nitro cumidine 
with CISO3H at 166° (Mayer, B 19, 2312, 20, 
966) Colourless plates Melts, with decom 
position at 240°- 260° Forms an amorphous 
acetyl derivative Ci,H,iAcN2S05 [0 230°] 

NITRO CUMINIC ACID 0,,H„N04 ie 
C3H3Pr(N0,) CO,H [4 2 1] [99°] Formed by 

boiling nitro isopropyl cmnamio acid with CrOj 
m HOAo (Widman, B 19, 269) Tables or 
monoclimc prisms 

Nitro-cuminicacidCgHjPrfNO,) C02H[4 3 1] 
[159°] Obtaiiiid by nitration of oummic acid 
(Gerhardt a Cahours, A Ch [3] 1, 73 , 25, 36 , 
Fileti, G 11,15, Alexejeff, J B 17, 112, Bl 
[3] 2, 727) Formed also by oxidation of its 
aldehyde (nitro oummol) [54 °] (Lippmann a 
Strecker, B 12, 77 , Widman, B 16, 2647) and 
of nitro curayl methyl ketone (Widman, B 21, 

2232) Yellowish scales (from alcohol), turned 
red by sunlight, especially when dissolved in 
l?enzene (Alexejeff, Bl [2] 45, 178) — CaA',. — 
PbA', -AgA' 

Ethyl ether EXM (290°) Oil 
Nitrile C3H,Pr(N02) CN [71°] Formed 
by nitratmg cumomtrile (Czumpelik, B 2, 183) 
Nitro n ouminio acid 

C3H,Pr(N02) CO,^ [4 3 1] [113°] Formed by 

oxidation of nitro n cumyl methyl ketone by 
KMnO* (Widman, B 21, 2231) Formed also 
by nitration of n-oummio acid (Korner, A 216, 
230) Colourless needles (from hot water), 
turned brown by light — BaA', 4aq —Sr A', 6aq 
Methyl ether MeA' [64°] Crystals 
from alcohol) (Abemus, / pr [2] 40, 438). 



669 


NITROOTMINIO ACID 


Nitro n ouminio acid 0«H,Pr(N02) GO2H 
[4 2 1] [167°] Formed by oxidation of nitro- 

propyl cinnamic acid (Widman, B 19, 276) 
Tables (from dilute alcohol), si sol water 
Bi nitro-ouminio acid 0aH2Pr(N02)a COjH 
[221°] Formed by nitration of cummic acid 
(Cahours, A 69, 243 , Lippmann a Strecker, B 
12, 78) Beddish crystals — ^BaA'^ — CaA', — 
AgA' aq (Kraut, C 0 1859, 86) 

Ethyl ether [77 6*] 

Amide CONH, Crystals 

Bi-nitro ^1/ ouminic acid 0jMej(N02)2 OO2H 
[18 4 2 6 6] [206°] Di nitro durylic acid 

Formed by nitrating \|/-ouminio acid (Gissmann, 
A 216, 207, Nef, A 237, 8) Prisms (from 
dilute alcohol) — OaA'j 3aq — BaA'j 3aq 
NITRO CUMINIC ALDEHYDE 
C«H8Pr(N02) OHO [4 2 1] Nitro - cuminol 
Formed by oxidising nitro isopropyl cinnamic 
acid with KMn04 (Einhorn a Hess, B 17, 
2019) Oil, volatile with steam With acetone 
and NaOHAq it produces di-isopropyl mdigo 
Nitro cuminic aldehyde CeH3Pr(N02)CH0 
[4 3 1] [64°] Formed by nitration of cumimo 

aldehyde (Lippmann a Strecker, B 12, 76, 
Widman, B 15, 166) Triclmio prisms Com 
bines with bisulphites 

NITRO xp CUMOOUINONE a,H„N04 t e 
C«Me302(N02) [1 3 4 2 6 61 [113°] Formed by 

heating xf/ cumoquinone carboxylic acid with 
HNOj (S G- 1 4) at 100° for half an hour (Nef, 
C J 63,428, A 237,17) Yellow plates, which 
may be sublimed Heated with alcoholic SOj 
in sealed tubes it yields C6Me3(0H)^(N02) [106°] 
NITRO CDMYL ACRYLIC ACID v Niteo- 

PBOPXIi CINNAMIC ACID 

NITRO CDMYL METHYL KETONE 

0„H„N02i e [1 2 4]04H,Pr(N02) CO CH, Nitro- 
aceto cumene [49°] Formed by nitrating cumyl 
methyl ketone m the cold (Widman, B 21, 
2227) Prisms, v sol benzene, si sol ligroin 
Oxim C,H3Pr(N02) C(NOH) CH, [117°] 
Phenyl-hydrazide [138°] 

Nitro-n cumyl methyl ketone 
[1 2 4] O^HjPrlNOj) CO CH, Formed by nitra- 
tmg n cumyl methyl ketone (W ) Oil 
Oxim 0,H,o(N02) C(NOH) CH, [86°] 
Phenyl hydraztde [139°] 
NITRO-n-CUMYL-PROPIONIC ACID 
0«H3Pr(N02) CH2 CH2 C02H[4 3 1] [99°] 

Formed by nitration (Widman, B 19, 2776) 
Crystals (from dilute HO Ac) 

NITRO-CYMENE C,oH„N02 1 e 
C,H,MePr(N02) [14 2] S G 1 085 Formed 
by nitrating oymene (Barlow, A 98, 246 , Lan- 
dolph, B 6, 937 , Fittica, A 172, 314 , Widman, 
B 19, 684 , Sdderbaum a Widman, B 21, 2126) 
Yellow oil Oxidised by KMn04 1*0 nitro oxy- 
isopropyl benzoic acid and terephthalic acid 
Nitro-isooymene 0gH,MePr(N02) [1 3 x\ 
Formed from w-isooymene and fuming HNO, 
(Kelbe a Warth, A 221, 161) Oil, volatile with 
steam, but decomposed on distillation Yields 
nitro toluiC acid [214°] on oxidation 

Di nitro cymene 0,H2MePr(NOg)2. [64°] 
Formed by nitrating oymene (Kraut, A 92, 70) 
Got also from di-nitro amido cymene (Mazzora, 
O 19, 160) Indescent tablets (from alcohol) 
Di-nitro-oymene [78°] Formed from di- 
mtroso oymene [72°] and HNOs (SG 186) 


(Kehrmanna Messinger.B 28,3562) Crystals, 
V sol alcohol 

Di nitro-cymene 0,3H,2(N02)2 S G ^ 1 206 
Formed by nitrating cymene from ptyohotis oil 
(Landolph) Oil, volatile with steam 

Di nitro oymene C,oH,2(N02)2 [260°] Got 

from a coal tar oymene (Bommier, Bl [2] 19, 434) 
Tri-nitro-cymene OeHMePrpTOJs [119°] 
Formed by nitrating oymene (irom camphor) 
(Fittig, A 146, 142) Thin plates 

Tri nitro isocymene OflHMePr(N02), [73°] 
Formed by nitration of m isocymene (Kelbe, A 
210, 64) Yellow leaflets, smelling like musk 
NITRO CYMENE 8DLPHONIC ACID 
C3H2MePr(N02)S03H[l 4 6 2] Formed from 
cymene by sulphonation and nitration (Errera, 
O 19, 633) -BaA'jaq — MgA'^ 6aq 
Amide [139°] Scales 
Nitro-cymene disulphonio acid 
C,oH,3NS203ie 03HMePr(N02)(S03H)2 Formed 
from nitro cymene and CISO3H (Leone, O 
11, 512) Not obtained pure — BaA"3^aq — 
PbA"4^aq needles 

NITRO ISOCYMIDINE C,„H,4N202 1 e 
03H2Me(C3H,)(N02)(NH2) Formed by heating 
its phthalyl denvative with cone HGlAq at 180° 
(Kelbe a Warth, A 221, 176) Oil, volatile with 
steam 

Benzoyl derivative [177°] Formed by 
nitrating benzoyl isooymidine (K a W ) Needles 
(from alcohol) 

Phthalyl derivative 
C,oH, 2(N02) N O2O2 C3H4 [167°] Formed by 
mtratmg phthalyl isocymidme Needles 

NITRODECOIC ACID C3H,8(N02) CO^H A 
product of the action of boiling HNO3 on the 
acids of cocoanut oil (Wirz, A 104, 291) 

NITRO DRACYLIC ACID is p Nituo benzoic 
Aon> 

NITRO-DXJLCITE v Dulcite 
NITRO c-DDRENE C,oH,3N02 ^ e 
CaHMe4(N02) [1 2 3 4 6] Nitro prehnitene [01°] 
(296° 1 V ) Formed by the action of HNO, on 
c durene (Tohl, B 21, 906) Needles Yields on 
reduction c dun dine [70°J 

Di nitro c durene CbMe4(N02)2 [1 2 3 4 6 6] 
[178°] Formed from c durene, HNO„ and 
H2SO4 in the cold (Jacobsen, B 19, 1214) and 
also from penta-methyl benzene and fuming 
HNO3 (Gottschalk, B 20, 3287) Yellowish 
needles or prisms (from alcohol) 

Di nitro durene 03Me4(N02)2 [1 2 4 6 3 6] 
[206°] Formed from durene and cone HNOg 
at 0° (Fittig a Jannasoh, Z 1870, 162 , Nef, 
A 237, 3,0 J 63, 428) Colourless prisms, si 
sol alcohol 

Di-nitro iBodurene C3Me4(N02)2 [12 3 5 4 6] 
[166°] Prepared from isodurene, HNOj, and 
H2SO4 (Jacobsen, B 16, 1853) Pnsms, si sol 
cold alcohol 

NITRO-DURENOL C3Me4(N02)0H [130°] 

Formed by mtration of durenol with ordinary 
HNO, at 0° Yellow crystals V e sol alcohol, 
nearly insol water Dissolves in alkalis with a 
dark-yellow colour (Jacobsen a Sohnapaufif, 
B 18,2844) 

NIXRO-c DTIRIDINE 

0,Me4(N02)(NH2) [12 3 4 6 6] [131°] Formed 
by reduomg di nitro c durene with alcoholic am 
monium sulphide (T6hl, B 21, 904). Bed 
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needles, sol alcohol Yields, on reduction, 
O.Me,(NH2), L140°] 

N1TB0<£BYTHBIT£ v Ebythbitb tetka.- 

MITRATE 

NITBO ETHANE O^H^NO, t s OH, CH, NO^ 
Mol w 75 (114®) S G 1 0561 , M 1 0461 

(Perkin, G J 55, 689) M M 2 837 S V 80 3 
(Schiff, Lossen, A 264, 73) HFp 26,880 
H F V 25,140 (Thomsen, Th ) Formed by adding 
EtI to cold silver nitrite and subsequently dis- 
tilling from a water bath (V Meyer, B 5, 399 , 

A 171, 1 , 175, 88 , Gdtting, A 243, 116 , Kissel, 

J R 1882, 226) Formed also by istillmg 
KEtSO^ with NaNO^, the yield being 6 p c of the 
theoretical (Lauterbach, B 11, 1226), and by the 
action of AgNOj on potassium ohloro propionate 
(KolotofP, Bl [2] 47, 169) Oil, with pleasant 
odour With alcoholic soda it gives an amorphous 
pp of CjHsONa, a salt which is very soluble in 
water, forming a solution in which HgClj ppts 
crystalline C^^(NO^HgCl The solution of 
sodium nitro ethane gives with FeClj a blood 
red colour, with CuSO^ a green solution, and 
with AgNOj a white pp rapidly turning black 

Reactions — 1 Iron and acetic acid reduce it 
to ethylamine — 2 When mixed with potash and 
KNO^, and H2SO4 is slowly added, there is 
formed ethyl mtrolic acid CEE, C(NOH) NO^, 
[81®], the alkaline salts of which form deep red 
solutions (V Meyer, B 7, 426) — 3 Fuming 
H2SO4 yields ethane s di sulphonic acid — 

4 HClAq (SGI 14) at 140® splits it up into 
hydroxylamme and HOAc (Meyer a Locher, A 
180, 163) — 6 NaOEt and EtI form oily C5H7NO 
(168°) (Gutting) NaOMe and Mel form C4H4NO 
(c 155°) Accordmg to Socoloff {J R 20, 579) 
alcoholic soda forms 0,H,NO (175°) and the 
presence of alkyl iodides does not aHect the pro 
duct —6 ZnEt, followed by water forms di 
ethyl hydroxylamme and other products (Kissel, 
J R 1887, 100) —7 Benzoyl chloride forms di 
benzoyl hydroxylamme and di acetyl hydroxyl 
amino (Kissel, J R 1882, 40) 

Cojistitution — The constitution of nitro- 
ethane has been discussed by Victor Meyer {B 
6, 404 , 8, 30 , A 244, 222) , Geuther (B 7, 1620) , | 
Alexejeff [Bl [2] 46, 266) , SocolofiE {Bl [2] 47, 
16b) , Bevad {J R 20, 125), and others 

Di nitro methane CH, CH(NO,), (186° cor ) j 

5 G 1 3503 Formed by the action of KNO, 
and alcoholic potash on bromo nitro ethane , 
(Ter Meer, A 181, 1) Formed also by the 
action of cone HNO, on di ethyl ketone and on | 
methyl acetoacetic ether (Chancel, Bl [2] 31, I 
504, C R 96, 1466) Oil, with sweet taste 
Keduced by tin and HClAq to hydroxylamme, 
NH3, and HOAc Reduced by sodium amalgam 
to ethyl azaurolio acid — OH, CK(N02)2 yellow 
monoobnic crystals, m sol cold water, insol 
alcohol Explodes when struck Its aqueous 
solution gives a reddish-brown pp with Fed,, a 
pale blue pp with CuSO^, and a light-brown pp 
with HgClj — AgA' lustrous yellow plates 

Tn . nitro . ethane (?) CH, C(N02), [66®]. 

Formed from methyl-malomo aoid and HNO, 
(Franohimont, B T 0 6, 281) Crystals 

Tetra-nitro-ethane 0 Potaasium dert- 
vative 02K2(NO,)4 Formed from di-bromo- 
tetra-mtro-euiane, potash, and ammonium sulph- 
ide (Yilhers, 0 B 97i 268 , 98, 481). Crystals, 


which decrepitate below 100® and detonate at 
200 °, or even when treated with dilute acids 
NITBO ETHENYL-TBI-AMIDO BENZENE 
CgHgNp^ i e 

[1 2 3 4] CA(N0,)(NHJ<”^>C CH, [296»- 

300°] Formed by heating di acetyl di nitro p- 
phenylene diamine with alcohoho NH, at 160° 
(Nietzki a Hagenbach, B 20, 331 , cf Bieder- 
mann a Ledoux, B 7, 1532) Bed needles 

Nitro - di - ethenyl - tetra • amido • benzene 
C^H^O^N, % e 

[61234] C.H(NOj(<*’^>CMe)r [276°] 

Formed by mtration of di ethenyl tetra amido- 
benzene (Nietzki a Hagenbach, B 20, 331) 
Orange red needles (containing aq) By reduc- 
tion it IS reconverted into di ethenyl tetra amido- 
benzene — B'^BE^Cl^PtCl, |aq long golden yellow 
I needles 

DI NITBO -DI- ETHENYL- TETBA AMIDO. 
DITOLYL 

OMe<^^^>C.HMe(NO.)O.HMe(NO,)<^>OMe[l 3 J] 

[242°] Formed from acetyl di nitro toluidme 
I by reduction with ammonium sulphide, and 
treatment of the resulting hydrazo- compound 
with boiling dilute HClAq (Bankievitch, B 21, 
2407) Pnsms, v e sol alcohol — B^HjCl^ — 
B' 21^0, [214°] Yellow needles 

NITBO ETHENYL-PHENYLENE DIAMINE 

0,H,N,0. »« [1 8 4] OA(NOX^]^>CMe. 

[216°] Formed by heating nitro o phenylene 
diamme with ACjO at 190°, cooling, and boiling 
with dilute HjSO, (Heim,B 21, 2307) Yellowish- 
brown needles (from water), v sol not alcohol 

NITBO - ETHENYL - TOLYLENE -DIAMINE 

C,H,Me(NOJ<j^^>CMe[l 8 ®] [246°]. 

Formed from acetyl p-tolmdine by mtration and 
reduction (Bankievitch, B 21, 2402) Needles 
Yields on reduction ethenyl-tetra amido toluene 
[100°] — B^'H^Cl,.— B"HNO, [207°] Yellowish 
plates 

NITRO ETHENYL-TOLYLENE- DIAMINE 

[185°] (L ) , [202°] (N ) Formed by mtratmg 
ethenyl tolylene o diamine (Ladenburg, B 8, 
677, Niementowski, B 19, 723) Needles 
NITBO - ETHYL - ALCOHOL C,H,NO, 
CH2(N02 ) CHjOH S G 1 1691 Formed 
from glycol lodhydrin and AgNO, (Demuth a V. 
Meyer, B 21, 3529, A 256, 29) Yellowish 
liquid, sol water, decomposed on distillation. 
Reacts with diazo salts yielding azo- dyes {e g 
0 ,H,N,CH(N0,)CH20H) Nitrous acid con- 
verts it into methyl nitroho and glycoUio acids 
— OHj(NO,) CHaONa white granular powder 
NITBO - ETHYL - AMIDO - BENZOIC ACID 
0 ,H,oN, 04 te [1 3 5] C,H,(NO,)(NHEt) CO-H 
[208°] Formed from nitro amido benzoic acid 
and EtBr (Rollwage, B 10, 1704) Yellow 
needles (from water) — £aA^2 needles 

Nitro di-ethyl-m amido-benzoio acid 
C,H,(NO,)(NEt2) 00^ Monoclmio crystals; 
a 6 c - 898 1 1 096 3-74° 67' (Heintze, J 

1885, 1464 , </. Lehmann, Dissert , Gottingen, 
1884) 

NITBO-ETHYL-AMIDO-PHENOL Nitros- 
amino th$ ethyl ether OiJEt^N^O^ 
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Oja3(NO*)(OEt) NEtfNO) Formed from 
OgH^JOEt) NHEt and nitrous acid (FSrster, B 
21, 854) Yellowish prisma Does not form 
salts 

0 NITBO TETBA ETHYL-DI n-AMIDO TBI- 
PHENYL-METHANE 

C3H,(N0J CH(C.H^NEtj2 [110"] Formed bv 
heating o-nitro benzoic aldehyde with di ethyl- 
anihne and dehydrated oxalic acid (Fischer a 
Schmidt, B 17, 1898) Orange tnclinic pnsms, 
p-Nitro-tetra ethyl di jp-amido tri-phenyl- 
methane [113®] Obtained fromp-mtro benzoic 
aldehyde and di ethyl aniline (Kaeswurm, B 19, 
744) Thick needles or monoclinio plates 

NITKO ETHYLAMINE C^H^NH NO. EthyU 
ml/rcmine [3®] Formed from ethylamine by 
treatment with GlCOsMe and decomposition of 
the resulting C2H3NH CO^Me by ammonia 
(Franchimont a Klobbie, R T C 1, 356) 
o-NITEO ETHYL-ANILINE C,H,oNA 
0«H4(N02) NHEt [1 2] Formed by heating 0 - 
nitro phenol with alcoholic ethylamine for 
12 hours at 175® Formed also by heating the 
ethylene ether of 0 nitro phenol with alcoholic 
ethylamme at 140° (Hempel, J pr [2] 39, 199 , 
11, 162) Ked oil, sol acids, but reppd by 
water Yields on reduction 0 phenylene ethyl 
diamine (249°) Nitrous acid converts it, in 
ethereal solution, into di mtro ethyl anilme 
[114°] 

Nitroaamtne C3H4(N02) NEt(NO) [30°1 
Formed from the hydrochloride of the base and 
NaNOj in aqueous solution Yellow needles 
(from dilute alcohol or HOAc) 

w-Nitro-ethyl aniline 03H4(N02)NHEt [1 3] 
[60®] Formed by heating m nitro aniline (16 g ) 
with EtBr (14 g) and aqueous NaOH (6g) 
Formed also by adding HNO, (41 5 g of S G 
1 39) to a cooled solution of ethyl aniline (50 g ) 
m HjS 04 (1,000 g ) (Nolting a Strieker, B 19, 
546) Beddish yellow needles, volatile with 
steam With diazotised p bromo aniline it 
yields OABrNaNEtC^H^NOj [136®] (Meldola 
a Streatfeild, 0 J 55, 429) 

N%trosamtneO,B.^{m^'^Et(^0) [47®] 
Acetyl derivative 03H4(N02) NEtAo 
[89°] 

p-Nitro ethyl-aniline 04H4(N0 )(NHEt) [1 4] 
[95°] Obtained by nitration of acetyl ethyl 
amlme dissolved m HjSO* (5 pts ), the product 
being sapomfied (Weller, B 16, 31 , Ndlting a 
Collin, B 17, 267) Formed also by heating 
p mtro anihne with EtBr and alcohohe potash 
at 110° (Schweitzer, B 19, 142) Yellow prisms 
with violet reflex (from alcohol) Somewhat 
volatile with steam With diazotised n-bromo 
aniline it yields OaH4Br Nj NEt OaH4NOj [125^ 
Nitroeamine 0aH4(N02) NEt(NO) [120°] 
Yellow needles (from alcohol) (Meldola a Streat 
feild, C / 49, 61) 

Acetyl derivative OeH4(N02) NEtAc 
[118°] 

Beneoyl derivative 04H4(N02) NEtBz 
[98°] Needles, v si sol hot water (Meldola a 
Salmon, C J 68, 774) 

w-Nitro-di-ethyl.anilineOaH4(N02) NEtjCl 3] 
(289°) Formed, together with a small quantity 
of the p- isomende, by mtration of di-ethyl- 
anilme dissolved in BL2S04 (20 pts ) (GroU, B 
19, 199) Obtamed also by heating m*mtro< 
anilme (20 g ) with Etl (46 g ) and NaOH (12 g.) 


m aloohoho solution for 8 hours at 100° {N5I> 
ting a Stacker, B 19, 550) Dark yellow 011 
p Nitro di ethyl aniline 0«H4(N02) NEtjCl 4] 
[78°] Formed by oxidation of nitroso di ethyl- 
aniline with KMn04 and H2SO4 , and also by the 
action of nitrous acid on di ethyl amido benzene* 
azo di ethyl aniline (Lippmann a Fleissner, B 
16, 1422 , Groll) Yellow monoclinio needles 
with blue reflex — B'^H^PtCl* thin pnsms 
Bi nitro ethyl aniline 

C,H3(N0 2)2 NHEt [4 2 1] [114°] Formed from 

bromo di mtro benzene and alcoholic ethylamine 
(Van Romburgh, R T G % 104) Formed also 
by boUmg C,H, NEtAc with dilute HNO3 (S G 
1 029) (Norton a Allen, B 18, 1997) , and by 
the action of nitrous acid on an ethereal solution 
of 0 mtro ethyl aniline (Hempel, J pr [2] 39, 
199 , 41, 168) Yellow needles (from alcohol) 
Decomposed by boiling cone EO^q mto ethyl 
amine and di mtro phenol 

Di- mtro -di- ethyl -amlme 03H8(N02)2NEt2 
[4 2 1] [80®] Prepared by nitrating di ethyl 

aniline, and also by treating bromo di mtro 
benzene with diethylamme (Van Romburgh, 
R T G 2, 36 , 8, 251) Yellow needles De- 
composed by boiling aqueous KOH into di 
ethylamine and di mtro phenol When gently 
oxidised by CrOj it yields di mtro anihne [176®] 
Tri - mtro - ethyl - anilme CgH2(N02)sNHEt 
Ethylpicramtde [84°] Formed from chloro- 
tn nitro benzene (picryl chlonde) andNHJEt in 
alcohol (Van Romburgh, R T G 2, 107) 
Crystals (from alcohol) which turn brown in air 
Tri mtro-di-ethyl aniline C8H,(N02)3 NEtj 
[164°] Prepared by adding a hot alcoholic 
solution of NHEtj to (1,2,4, 6) chloro-tri mtro 
benzene Orange crystals (from benzene) De- 
composed by potash mto picric acid and di- 
ethylamine 

Tetra-mtro-ethyl-amlme 

CbH2(N02)s NEt(N02) Nitramine of tn nitro^ 
ethyl anihne [96°] Obtained by the action of 
HNO3 and H2SO4 on ethyl aniline and on di ethyl 
amhne (Van Romburgh, R T C 2, 31, 114) 
Yellow plates (from alcohol) Decomposed by 
10 pc aqueous NagCOj into picric acid and 
ethylamme Reduced by tm and HClAq to tn 
amido phenol 

NITRO-ETHYh-ANTHRONE OjeH^NO, 
OA<CEt(N^)>°*®* Fonned, asa 

by-product, m the preparation of ethyl anthra- 
cene hydnde nitrite by the action of HNO3 on 
ethyl anthracene hydnde dissolved in HO Ac 
(Liebermann a Landshoff, B 14, 474) 

o-NITRO-ETHYLBENZENEO,H4(N02) C 2H3 
[228°] S G 1 126 Formed, together with 
the p- isomende, by dissolving ethyl benzene m 
HNO, (Beilstem a Kuhlberg, A 156, 206, Z 
[2] 6, 624) OU 

p - Nitro - ethyl - benzene 0,H4(N02) OoH. 
(246°) S G as 1 124 Oil 

Nitro di-ethyl benzene 03H3Et2(N02) (166° 
at 23 mi^ Formed from di ethyl-benzene and 
fuming ElNO, at 0° (Voswmkel, B 22, 316) 
Oil , boils with partial decomposition at 280®- 
286° 

Di • nitro - tetra - ethyl - benzene 0,Et4(N OJ* 
[116°]. Pale yellow prisms (Galle, B 16, 1746) 
Tri * nitro - di - ethyl - benzene C,H(N02)3EL 
[62°]. Yellow pnsms (Voswinkel, B 21, 2880;« 



DI.NimO-FLtTORESOElN 


668 


O.NITB0.ETHYX-BENZENE 8TTLPH0HIC 
ACID OaHjNSO. t B OaHa(NOa)Et SO,H Formed 
Oy sulphonation (Beilstem a Kuhlberg, A 166, 
207) -BaA'j, S 64 at 17 6® 

p - Kitro - ethyl - benzene snlphonio aoid — 
BaA'a^aq S 2 61 at 17 6® Needles 
NITBO^-ETHYL-BENZOIC ACID 
CaHsEt(N02) COgH [166°] Formed from p 
ethyl benzoic acid and cold fuming HNO, 
(Aschenbrandt, B 12, 1304, A 216, 220) 
Needles (from water) — NaA'2aq — GaA'22aq — 
Sr A' 4aq — BaA'2 4aq leaflets, si sol water 
2).NITBO.a ETHYL BENZOYL - ACETIC 
ETHEB CaH4(N02) 00 CHEt CO ^Et [40°] 

Formed from CsH^fNOi) CO CHNa CO^Et and 
EtI (Perkm a Bellenot, C J 49, 451) Plates 
DI-NITBO-ETHYLENE-UBEA 

®®<N(NojcH'> Obtained from 

ethylene urea and HNOj (Franchimont a 
Klobbie, R T G It 17) Prisms On boiling 
with water it loses COj and forms ethylene di 
nitramine C2H,(NH N02)2 [174®] 

DI-NITBO-ETHYLIC ACID C2HaN202 EthyU 
mtramine*i Formed from ZnEtj and NO Pre 
pared by passing nitric oxide into a benzene 
solution of ZnEt^NaEt, obtained by adding 
sodium (12 7 g ) to cold zinc ethyl (100 g ) The 
product IS successively treated with ether, alco- 
hol, and water , zinc is ppd by COj , the filtrate 
evaporated, and the sodium salt extracted by alco 
hoi (Fraidtland a Graham, C J 37, 670 , c/ Frank- 
land, G J d, 89 1 Zuckschwerdt, B 7, 291, A 
174, 302) The free acid is unstable Its salts 
yield ethylamme on reduction by sodium amal 
gam Alcoholic potash forms ethylamme and 
nitric acid (Zorn, B 16, 1008) — NaC^H^NjOj — 
CaA'j 3aq — BaA'2 — MgA'2 — ZnA'j — ZnA'j aq 
— CuA'2 |aq flat dark blue needles (from alco 
hoi) — AgA' — AgA'AgNO, 

NITBO-o-ETHYL-PHENOL 0,H,Et(N02) OH 
(212®-216°) Formed m small quantity by the 
action of nitrous acid on C^HfEt NH^ (Suida a 
Plohn, Sits W [2] 81, 246) — BaA'^aq orange 
plates 

Di-nitro-o-ethyl-phenol CjH2Et(N0o)20H 
Formed from o ethyl phenol and cold HNO, (S 
a P ) Heavy oil —BaA', (at 100°) Yellow 
plates (from alcohol) 

NITBO -^J-ETHYL-ISOPBOPYL-BENZENE 

CeH3EtPrN02 (266°) Obtamed from [4 1] 
0,H,EtPr and HNO, (Von der Becke, B 23, 3194) 
DI-NITB0-(i3).ETHYL-THI0PHENE 
C4H(C2H5)(N02)2S Formed by nitration of 
(/3) ethyl thiophene by passing air charged with 
its vapour into fuming HNO3 (Bonz, B 18, 662) 
Orystallme solid With alcoholic KOH it yields 
a blue colouration, becoming red on longer expo- 
sure to the air, or by addition of more KOH 
NITBO-o ETHTL-TOLUENE 
C3H3MeEt(N02) Oil (Claus a Pieszcek, B 19, 
3087) 

Di-nitro o*ethylxtolue&e CeH2MeEt(N02)3. 
Oil, not solid at 0® 

Di-rntro-^-ethyl-toluene [62®] Obtained, 
with an oily isomende, by nitrating p ethyl- 
toluene (Jannasch a Dieckmann, B 7, 1613) 

Tri nltro-p ethyl-toluene 0«HMeEt(N0A, 
[92®] Obtamed by nitration (Glmzer a. Fittig, 
A* 186, 808) Prisms (from alcohol) 


Kitro-ethyl-^ toluidine 

C«H3Me(N02) NHEt [4 3 1] [48®] Formed 

from ethyl p toluidme (1 pt ), H2SO4 (20 pts ), 
and HNO, (NSlting a Strieker, B 19, 649). Flat 
red pnsms, y sol alcohol 
Nitro-ethyLp toluidme 

C,H,Me(N02) NHEt [4 2 1] [69®] Formed by 

heating mtro-jp toluidme with EtI (Qattermann, 
B 18, 1483 , Niementowski, B 20, 1883) Bed 
crystals (from alcohol), v sol ether 

Acetyl dertv a live {2A5°-~250° at 150mm ) 
Di-nitro-ethyl-o-toluidme Nitramine 
[13 5 6]C4H2Me(N02)2NEt(N02) [72°] Formed, 
m small quantity, by the action of HNO, on di- 
ethyl 0 toluidme (Van Bomburgh, R T C B, 



C4H2Me(N02)2NHEt [1 3 5 4] [126°] Formed 

by nitration of nitro ethyl p toluidme (Gatter 
mann, B 18, 1485) Orange crystals 

Nitrosamine 0,H,(N02)2 NEt(NO) 178°] 
Nitramine C,H MeiNO,), NEt(N02) 

[116°] (B , G), [106°] (N a L) Formed 
from di ethyl p toluidme and fuming HNO, (Van 
Bomburgh, R T C 408) Formed also from 
CAMe(NEtAc) and dilute (10 p 0 ) HNO, (Nor- 
ton a Livermore, B 20, 2271) Converted by 
boiling NaOHAq mto di nitro p cresol [83°] 
TBI-NlTBO-ETHYL-o XYLENE 
C8Me2Et(N02), [121°] Needles (from alcohol) 

(Fittig a Ernst, A 139, 193 , Stahl, B 23, 992) 
Tri-nitro-ethyl-m-xylene [127°] Formed 
from ethyl m xylene, HNO,, and H2SO4 (Stahl) 
White needles, m sol alcohol 

Tn-nitro s ethyl m xylene [138°] Needles, 
v si sol alcohol (Jacobsen, B 7, 1434) 

Tn-mtro-ethyl-p xylene [129°] Pnsms 
(from hot alcohol) (Jacobsen, B 19, 2516) 

NITBO EDGENOL C,oH„N04 1 e 
C8H2(C,H,)(N02)(0Me)(0H) [1 5 3 4] [44®J 

Formed by nitration of eugenol (Weselsky a 
Benedikt, M 3, 387) Triclimo crystals, si sol 
water Volatile with steam 

Acetyl derivative [61°] Tables 
NITBO EITXANTHIC ACID v Euxanthm 
Aom 

NITBO PSEUDO-FLAYENOL v Flaybnol. 
NITBO-FLUOBANTHENE v Fluokanthenh 
p NITBO-FLDOBENE 0„H,N02*e 

Formed from fluorene, HOAc, and HNO, (Hodg 
kinson, C J Proc 1, 37 , Strasburger, B 17, 
107) Pnsms, v si sol alcohol 

Di nitro fluorene [201°] 

Formed by nitrating fluorene gittig a Schmitz, 
A 193, 134) Needles (from HOAo) 

DI NITBO FLDOBESCEIN 02oH,o(NO,) ,0, 
Formed from fluorescein (1 pt ), H2SO4 (20 pts ), 
and HNO, (2 pts) at 0° (Baeyer, A 183, 1) 
Amorphous yellow powder 

Di acetyl derivative Pale-yellow 
needles (from alcohol) On boiling for some 
minutes wiUi dilute (15 p 0 ) KOH it forms a blue 
solution 

Tetra - nitro - fluorescein 02 oHa(N 02 ) 40 , 
Formed from fluorescein (1 pt ) and fuming 
HNO, (6 pts ) Colourless crystals (from HOAc) 
Its alcohoho solution is yellowish red, and, on 
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Adding an acid, becomes first reddish violet and 
then colourless 

NITBOFOBtf 17. Tbi-kitbo-methanb 
NITBO-FTrBFirBYL-ETHYLEKE 
O^HaO CH CH(NOJ [184°] From furfuralde 
hyde and an alkalme solution of nitro ethane 
(P ) Yellow prisms 

Nitro-farfuryl-mtro-ethylene 
04 H 2 (N 02)0 CH CH(NO,) [144°] Yellow felted 
needles Formed by nitration of furfuryl nitro 
ethylene It is oxidised by CrO, to mtro pyro 
mucic acid 

Dihromide yellow pnsms (Pnebs, 

B 18, 1862) 

NITBOGEN N {Azote) At w 14 01 Mol 
w 28 02 Boils at — 194 4® (Olszewski, W 31, 
68 ) According to Sarrau (0 R 94, 639, 718, 
846) the critiotJ temperature of N is — 128 8 ®, 
and the critical pressure is 42 1 atmos S G 
(gas) 97247 (air = 1) SG (liquid) 886 (water 
= 1) at b p (O , Z c , c/ Wroblewski, C R 102, 
1011). S G (gas) at 3000 atmos (water » 1) 
•828 (Amagat, 0 B 107, 622) VD 14 (von 
Jolly, W 6,636) SHp (equal wt of water = 1 ) 
2868 , (equal volume of air 1 ) 2377 (Regnault, 
Acad 26, 302) C E 0036677 (von Jolly, P 
Jubelbd 82) S 01843 at 4®, 01761 at 6 2 ® 
0162 at 12 6 ®, 01436 at 17 7®, 01392 at 23 7° . 
the absorption coefiScient 
= 020346- 00063887Z+ 000011166Z* (Bunsen, 
Qasom Method&n [2nd ed] 209) S (alcohol) 
12661 at 1 9®, 12384 at 6 3®, 12241 at 11 2®, 
12148 at 14 6 ®, 12063 at 19°, 11973 at 23 8 °, 
absorption-coefficient 

« 126338- 000418Z+ 000006t* (Canus, A 94, 
^136 , Bunsen, Qasom Methoden [2nd ed ] 209) 

Befraotion-equivalent w^*41to53 

^(Gladstone, Pr 18, 49) Mean value of /x for 
'white hght = 1 0003019 , dispersion power 
= 2086 (Croullebois, A Ch [4] 26, 236 , v also 
Mascart, P 163, 149) M M c 114 , c. 
611 (Perkin, 0 J 66 , 736) TO (air = l) 98 
(Narr, P 142, 123) , 993 (Plank, Oarl Rep 13, 
164) H 0 [N^O] - - 17,740 , [N,0] = - 21,676, 
[N,6*]«- 2,006, [NWAq]=- 6,820, 
[NWAq] = 29,820 {Th 2, 198) , [N^.O*] 
-- 22 , 200 , [N^O*]- - 1 , 200 , [NWAq] 

- -8,400, [N^O»Jlq]-= 28,600 (Berthelot, A Oh 
[ 6 ] 20, 265) Coefficient of compressibihty 760- 
1,000 atmos 000407, 1000-1600 atmos 000266, 
1500-2000 atmos 00017, 2000-2600 atmos 
000122, 2600-3000 atmos 000091 (Amagat, 
0 R 107, 522) Transpiration coefficient (0 = 1) 
878 (Meyer a Springmuhl, P 148, 626) , 886 
^on Obermayer, W A B IS [ 2 nd part], 433) 
Function coefficient atO®- 000184 (M a S , Z c ), 
0001669 (von 0 tic) The spectrum of N varies 
much , there are two distmct spectra, known as 
the elementary line spectrum and the band- 
spectrum (for measurements of lines, v B A 
1884 429 , also Ames, P M [ 6 ] 80, 48) 

Occwrrence — In the atmosphere, formmg c 
fths by volume In the fluid-cavities of some 
specimens of rock crystals (Davy, T 1822 867) 
In the air-bladders of fishes, and in other cavi- 
ties of the bodies of animals and vegetables In 
the gases from some fumaroles In certam 
wells (17 L Smith, Am 8 [2] 12, 86 ^ Probably 
m the sun (Young, Am 8 [ 8 ] 4, 858 , Draper, 


iM [8] 14, 89) Compounds of N occur in very 
large quantities throughout the animal, vege 
table, and mmeral, kingdom 

In 1772 Butherford {De aere mepMttco , Edin- 
burgh, 1772) showed that the expired breath of 
animals contained a gas which extinguished 
flame, but which was not carbonic acid, as it was 
not absorbed by potash A little later Lavoisier 
proved that this gas was present in air As this 
gas did not support animal life, Lavoisier called 
it azote (d and M) Chaptal afterwards gave it 
the name mtrogen, because it was present in 
nitre 

Formatum — 1 From air , by removing CO, 
by KOHAq, moisture and NH, by cone l^SO^, 
and 0 by passmg over red hot Cu {v Prepara- 
PuMt No 1) —2 By passing air through a mix- 
ture of sawdust and Fe sulphide (obtained by 
saturating ppd FejO, with H^S), and then 
through s^aline pyrogallate solution, and flnall> 
through cone H 2 SO 4 When the process is 
completed, passage of H 2 Sre forms Fe sulphide, 
which may be used again — 3 By burning P m 
an inclosed quantity of air, over water, and 
allowing the PjO, formed to dissolve in the 
water — 4 By passing air through cone NHgAq, 
and then sending the mixture of air and NH, 
over Cu heated to redness , the CuO formed is 
reduced by the NH, (Lupton, G N 33, 90) — 
6 Berthelot {Bl [2] 13, 314) partly covers with 
NH,Aq 0 200 grams pure Cu turnings in a 
10-14 litre flask, closes the flask by a cork 
carrying a safety funnel tube, and a delivery 
tube which is stopped by a caoutchouc cap, and 
shakes from time to time The 0 is thus com 
pletely removed from the air in the flask , the N 
may be obtained by pouring into the flask water 
previously freed from 0 by shaking with NHjAq 
and Cu, the gas should be passed through 
KOHAq, cone ^ 2804 , and then through CrCl^Aq 
(B , BI [3] 2, 643) — 6 By shaking FeO^Hj, or 
Mn 02 H 2 , with air , the hydroxides are obtained 
by adding NaOHAq to cone FeS 04 Aq or 
MnS 04 Aq, and at once stopping the ingress of 
air —7 By placmg pyrogalhc acid m a flask, 
adding NaOHAq, corking, and shakmg for some 
time (17 Liebig, A 77, 107) — 8 By passing over 
Pt black a mixture of 100 vols air (from which 
CO, has been removed) with 42 vols H (Dumou- 
lin, L^Institutf 1861 11 ) — 9 By passmg Cl into 
rather dilute NE[,Aq, keeping the NH, always in 
large excess, 8 NHg + 3 Cl 2 = 6 NH 4 Cl + N 2 (the 
experiment is dangerous, as NCI, may be formed 
and explode) —10 By warming cone NH 4 NOoAq, 
or more easily cone KN 02 Aq mixed with 8 vols 
cone NH 4 ClAq, whereby KOI and NH 4 NO 2 are 
formed and the NH 4 NO 3 is decomposed (NH 4 NO, 
= 2 H 2 O + N, , Corenwinder, A 72,226) Addition 
of cone KjCrgO^Aq oxidises N oxides (which are 
generally produced) to HNO, (i7 Preparatiotit 
No 2) Loew (B 23, 3018) has found that a 
4-6 p c solution of NH 4 NO, is decomposed at 
the ordinary temperature by Pt black, with evo- 
lution of N — 11 By heating in a retort an inti- 
mate mixture of equal parts dry NH 4 CI and 
K^CrgO,, and passmg tibe gas through FeS 04 Aq 
to absorb NO which is generally formed The 
chief change is represeuM approximately thus 
2NH401-i-K20rA-2K0l4-«S + 0r,0, + N- - 
12. By heatu^g powdered which 

decomposes to 0r,0„ Mfi* 9m N.—18. By 
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adding oono NH^ClAq to a strongly idkalme 
oono solution ol KaBrO (propped by adding 
Br to cold NaOHAq), N is evolved rapidly 
(?3NaBrO + 2NH4Cl 

= SNaBr + 3Hj,0 + 2H01 + N^) Solution of 

bleaching powder may be used, but there is 
danger of formation and explosion of NCI, — 

14 By heating a mixture of NH4NO8 and MnO^ 
to 0 200° (not over 216°) (INH^NO, + MnO^ 

= Mn(NO,)2+8HjO + 3N2, Gatehouse, B 10, 
1007) —16 N 18 evolved in the reactions of 
several metals withHNO,, the gas evolved by 
the action of Zn on HNOjAq in presence of 
much NH4NO, consists of 0 90 p 0 N, with NjO 
and NO (Acworth, G J 28, 839) 

Preparation — 1 A very slow stream of air 

15 passed from a gasholder through (J tubes 
containing slightly moistened KOH, to absorb 
CO2, then through U tubes containing CaClj, to 
absorb H^O, and then through a long hard glass 
tube, contaming Cu turnings, or better Cu ob- 
tained by reducing OuO in H (Canus, A 94, 
12b), and heated to bright redness in a furnace, 
the gas which issues is allowed to bubble 
through a solution of CrOlj, to remove any traces 
of 0 which may remain, and is then dried by 
passing through CaClj m several U tubes, and 
then over Before the air stream is started, 
the tube containing the Cu should be heated and 
a stream of H passed through it, to remo\e 
traces of CuO (this is not necessary, of course, 
if the Cu has been prepared by reducing CuO by 
H) , after cooling, one end of the tube should be 
scaled and the other connected ivith a Sprengel 
pump, and the Cu should be heated m a vacuum 
for some time If this precaution is not taken, 
the N will contain H (von Jolly, W 6, 636) The 
solution of CrClg is prepared before use by di 
gebting CrCljAq with scrap Zn and HClAq until 
a clear blue liquid is obtained, which is poured 
into Na acetate solution, in an atmosphere of 
COj , the red pp of chromium acetate is washed ' 
with H^O containing CO,, and is then placed 
in a flask closed by a cork with entrance tube 
(to be attached to the N apparatus), exit tube, 
and a funnel though which HClAq is dropped 
on to the acetate, which is thereby changed to 
CrClj , the whole of the acetate is not dissolved, 
to avoid free HCl , the N apparatus is at once 
attached to the flask (0 von der Pfordten, A 
228, 112) — 2 Solid NH4CI is added to an almost 
saturated cold solution of NaNOs, when no more 
NII4CI dissolves the liquid is poured into a ca 
paciouB flask, cold oono EjCr^O^Aq is added, 
about 1 pt KjCryO, for each 1 pt NaNO^ used, 
and the nuxture is gently warmed The BljCtjO, 
oxidises any oxides of N to HNO, {v Gibbs, B 
10, 1387) It IS advisable to pass the N through 
EOHAq to absorb any traces of Cl compounds 
•oming from impurities m the salts used (Gibbs, 

A solution of 1 pt EjCrjO,, 1 pt 
NH 4 NO 1 , and 1 pt NaNO» in 8 pts water is 
warmed in a fair sized flask (BOttger, Jahr des 
fhys Verems bu Frankfort^ 1876-77 24) 

Properties — A tastelesB, colourless, oaourless 
gas, wmoh does not bum, nor support oombus 
tion, nor form a pp with CaOAq Liquid N is 
obtamed by cooling the aas to ~ 186° under a 
resBure of some hundred atmos., and then re- 
uoing pressure, not too suddenly, to not less tluus 
60 atmos. , the K doee not remain hquid for more 


than a few seconds Liquid N is colourless, 
transparent, and shows a very sharp meniscus 
(Wroblewski a Olszewski, A Oh [6] 1, 1121 
According to CaiUetet {A Ch [6] 5, 182), N is 
hquefied, for a second or two, by subjecting the 
gas to 200 atmos pressure at 13°, and then 
suddenly reducing the pressure It has not 
been solidified N is slightly lighter than air , 
1 litre at the sea level, lat 46°, weighs 1 2674614 
grams (von Jolly, W 6, 636) N is very slightly 
sol water (for S v beginning of this art ) Small 
quantities of N are absorbed by molten pig iron, 
cast iron, and steel (Parry, Am Ch 6, 107 , 
Troost a Hautefeuille, C B 76, 482, 662 , 80, 
909 , Ledebur, C C 1873 810) Wood charcoal 
also absorbs N , according to B A Smith, char 
coal which has absorbed N and 0, when exposed 
to the air for a time gives off 0 only (Pr 12, 424 , 
cf Montmagon a de Loire, Bl [2] 11, 261J N 
IS chemically mert , it combines slowly with O 
when electric sparks are sent through a mixture 
of the gases for some time , HNOj is formed 
when electrolytic gas (H^+O) is strongly com 
pressed and then exploded in compressed air in 
presence of a little KOHAq, and also when C is 
burnt in a mixture of strongly compressed air 
and 0 (m presence of a httle KOHAq) (Hempel, 
B 23, 1455) N and H combine under the 
mfluence of the electric discharge At or towards 
white heat N combines with B, Or, Mg, Si, and 
V , probably also with Al, Fe, and Zn The 
compounds of N are extremely numerous and 
exhibit great differences of properties N is 
related chemically to P, V, As, Nb, Sb, Di, Er, 
Ta, and Bi, these elements form Group VI 
Most of the oxides of N are acidic, none is basic , 
NH3, however, is markedly basic and alkalme 
(v Nitrogen group of elements, p 671) 

The influence excited on the molecular 
volumes of N compounds by the N atoms has 
not yet been measured satisfactorily (for a 
synopsis of data v Kopp, A 250, 1) The mo 
lecular rotatory power of N compounds varies 
according as the N atom is in direct union with 
3 or 6 other atoms, but the exact numerical 
value to be assigned to N*“ and has not yet 
been finally’dctermmed (v Perkin, C J 66, 680) 
Neither have fiinal values been yet determmed 
for the atomic refractions of N^” and N^ 

The atomic wt of N has been determmed 
(1) by findmg the ratio of Ag to AgNO„ the 
at wts of Ag and 0 being known (Marignao, A 
69,289, 8ta8,Bec;» 50, Nouv R 281), (2) by 
flndmg the ratio of NH4GI to Ag needed to ppt 
theCl(M,Zc . Stas, 87, N<mv B 67) 
Supposed allotropic form of nitrogen —By 
passing a succession of powerful electric sparks 
through N at not more than 20 mm pressure, 
Thomson a Threlfall (Pr 40, 829) observed a 
diminution m the volume of the N , at 8 mm 
the dimmution amounted to 8 to 10 p 0 of the 
ongmal volume, after long warmmg to 100° 
the gas attained its original volume T a T 
supposed that an allotropic form of N is produced 
under these conditions Accoidmg to Johnson 
C J 39, 130), when N, obtained from ENO^Aq 
and N!l^01Aq, is mixed with H, and the gases are 
passed over spongy Pt, NH^ is formed , but KHy 
is not produced ^ the gases are passed thmoijb 
a hot tube before coming m contact with the 
spongy Ft Johnson con^uded that N can exist 
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m two forms one aotiye and the other inaotive, 
the latter bemg formed by the action of heat on 
the former (v also Johnson’s pamphlet, JSle- 
mentary Nitrogen^ and on the Synthesis of Am- 
moma [Churchill, 1886]) 

Fixation of nitrogen by growing plants — 
Experiments conducted in recent years tend to 
ahow that oertam plants, notably LeguminoscSf 
are able to absorb N from the air and build up 
nitrogenous matenal therewith The absorption 
of K seems to occur in nodules which grow on the 
roots of the plants For an account of the more 
important experiments up to the early part of 
1890 V Lawes a Gilbert, Pr 46, 86 , abstract m 
iV 42, 41 V also Atwater a Woods, Am 12, 
626 , also Sohloesmg a Laurent, C B 111,760, 
abstracts m C 60, 353 

Beactvms and Combinations — 1 Oombmes 
with oxygen to form NOj when electric sparks are 
sent through the gases for some time When 
air IS strongly compressed and mixed with com 
pressed O and some electrolytic gas (H2 + 0), an 
open tube containing KOHAq is placed in the 
vessel, and a spark is passed, a considerable 
quantity of KNO, is found m the KOHAq (Hem- 
pel, B 23, 1466) HNOj is also formed by ex- 
ploding H2 + O in air at the ordmary pressure 
standing over Hg ^Bunsen, Oasom Methoden 
[2nd ed ], 71) Nitrites, or HNOj, are formed in 
very small quantities m certain cases of com 
bustion in air, e g when P, H, or ether is slowly 
burnt (Schonbem, J pr 84, 193 , 86, 129 , Ber 
thelot, A Ch [6] 12, 440, 0 H 108, 643, 
Kolbe, A 119, 176 , ZdUer a Grete, B 10, 2146 , 
Ilosva, Bl [3] 2, 734) It is doubtful whether 
^the nitntes are produced by the oxidation of N 
or of NH3 in the air , the expenments of L T 
Wnght (0 J 36, 42) tended to show that nitrites 
are not formed by burning H in air from which 
NH, has been carefully removed According to 
♦Ilosva {Bl [8] 2, 734), nitntes are formed by 
passmg air over Ft black heated to c 260° 
Loew (B 23, 1443) showed that small quantities 
of mtntes are produced when pure Pt black is 
treated with pure NaOBLAq in the air Neither 
of these sets of expenments proves conclusively 
that the N, and not the NH,, of the air was thh 
source of the N of the nitntes produced Sohdn- 
bein’s statement that N combines with oeone has 
been disproved by Canus (A 174, 31) — 2 N 
combmes with hydrogen to form NH, under the 
influence of the electric discharge (Ghabner, 
0 B 76, 484 , Donkin, Pr 21, 281 , Morren, 
0 B 48, 482 , Perrot, O B 49, 204 , cf John- 
son, 0 J 39, 130 , and Wnght, 0 J 39, 369) 
Bamsay a Young assert that a trace of NH, is 
formed when a mixture of moist N and H is 
passed through a red hot tube containing iron 
filings (0 J 46, 93) —3 At a very high tempe- 
rature N oombmes with boron, chromwm, mag- 
nesium^ and sihconi and probably also with 
ahimmiumi irony and emCy to form nitndes {v 
these elements) N combmes with carbon to 
form O^N,, when mduction-sparks are passed be- 
tween 0 poles m an atmosphere of N (Morren, 
0 B 48, 842) Oyamdes are formed when a 
mixture of 0 with oxide of an alkali, or alkahne 
earth, metal is heated m N , Hempel (B 23, 
8890) has shown that considerable quantities of 
oyamdes are thus formed if the reaction occurs 
at pressures from 10 to 60 atmospherao* 


Detection of mtne mtrogeny le Nm combi- 
nation as nitnte or nitrate One part of N ex 
istmg as a nitrite or nitrate m 20,000,000 parts 
of water suffices to give a violet-blue colour with 
a drop of diphenylamine sulphate m H3SO4 fol- 
lowed by 2 00 cone HjSO, and stirring (v. 
Wanngton, O J 45, 644) 

Nitrogen, acids of The compound N3H, 
known as hydrazchc acidy is described under 
Nitrogen^ hydrides of p 669 , for the Oosyacids 
of nitrogen v p 667 

Nitrogen, bonde of, v Boeon NiTBma, vol i. 
p 627 

Nitrogen, bromide of ?NBr, According 
to MiUon {A Oh [2] 69, 76) the red, very explo 
sive, oily, liquid formed by adding KBrAq to N 
chlonde coveied with a httle water is a bromide 
of N 

Nitrogen, chloride of NCI, This compound 
is frightfully explosive Experiments must be 
conducted with small quantities and with the 
greatest care V Meyer {B 21, 26) describes a 
glass case m which experiments with NCI, may 
be conducted 

Preparation — 1 A stick of NH^Cl is sus- 
pended m as cone HClOAq as can be obtained , 
an oily bquid slowly collects m a small leaden 
basin placed at the bottom of the vessel m which 
the reaction proceeds {cf Troost a HautefeuiUe, 
G B 69, 162) — 2 NH,ClAq saturated at 35° is 
poured into a glass basm, and a glass cyhnder, 
closed at one end by parchment, and partly filled 
with the same NH4ClAq, is placed upright in the 
liquid m the basm , a Pt plate, forming the 
positive pole of a battery of at least 6 to 8 Grove 
or Bunsen cells, is immersed in the NH4ClAq m 
the cylmder, and the negative pole— also a Pt 
plate— is placed obliquely under the parchment 
which closes the lower end of the cyhnder A 
very thm layer of turpentme is spread on the 
surface of the NH4ClAq m the cylmder When 
the current is sent through the liquid very small 
oily drops form at the positive pole and float to 
the surface, where they explode on coming into 
contact with the turpentine (Bottger a Kolbe, A 
64, 236 , BSttger, J pr 68, 374) —3 About 
80 grams pure NH4CI are dissolved m hot water, 
the solution is filtered if necessary, diluted to 
litres, and placed m a perfectly clean leaden 
basm, a small leaden basin with a handle is 
placed m the centre of the larger basin , a fair- 
sized, very clean flask is filled with Cl, and this 
flask IS immersed m the NH4ClAq, so that the 
mouth of the flask covers the small leaden dish 
The apparatus is placed out of direct sunlight, 
m a glass case with doable walls, havmg an open 
door at one end (v V Meyer, B 21, 26) The 
01 IS slowly absorbed by the NHiClAq which rises 
m the jar , when about ^ of the Cl has disap- 
peared, oily drops begin to be formed m the 
liquid, these drops increase m quantity and 
size, and at last sink into the small leaden dish 
The leaden dish is very carefully removed, and 
its contents are poured mto a small separating 
funnel made of very thm glass , the NH^ClAq is 
removed by a pipette, the greatest care being 
taken that the liquid does not come into contact 
with an^ kmd of orgamo matter , the oil m the 
funnel is repeatedly washed m the cold water 
till the washings are free from 0], and a gentle 
stream of air is sent through the oil to remove 
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the JsBt traces of Cl The oil is now allowed to 
drop from the funnel into a very small glass 
vessel, where it is dried by contact with a little 
bit of dry CaOlj , the oil is then poured into a 
littlb weighed tube holding about 1 c c , and 
closed by a loosely fitting stopper The very 
greatest care is required in conducting these ope 
rations, especially the removal of the oil from the 
separating funnel, as the rubbing of the glass tap 
against the funnel is very apt to cause explosion , 
when a little of the oil has been dropped into the 
vessel in which it is to be dried, another clean 
glass dish must at once be placed beneath the 
funnel, as explosion would occur if a trace of the 
oil should drop on to the table (For more details 


C tT 7, 61, DeviUe a HautefeuiUe, 0 B 69, 
152 , Bdttger a Eolbe, A 64, 236 , Bdttger, J pr 
68, 374 , Gattermann, B 21, 761 

Nitrogen, ohlorophosphxde, v Nitrogen, 
phosphochlortde of, p 570 

Nitrogen, ohlorosnlphide of, v Nitrogen, 
sulphochloride of, p 671 

Nitrogen, fluoride of Warren (0 N 65, 289) 
says that a yellow oil, probably a fluoride of N, 
is obtamed by electrolysing NH^FAq, the Oil 
explodes by contact with a gold wire 
Nitrogen, hydrides of 
Three compounds of N and H have been 
isolated, viz ammonia, NH, , hydrazine, NjH, , 
and hydrazoic acid N,H Ammonia is described 


V Gattermann, B 21, 761 ) The oil thus obtained 
IS a mixture of chlorinated ammonias NHj.xClx 
(G , Ic) , the composition of portions of the oil 
varies To prepare pure NOlg, after washmg the 
oil in a separating funnel till free from Cl, and 
separating the water as completely as possible, 
Gattermann passes a fairly rapid stream of pure 
Cl over the oil, which is m the narrow part of 
the funnel, for about i an hour , he then washes 
and dries the oil in the way described The 
analysis was made by decomposing the oil by 
NHjAq, when N and HCl are formed (the HCl 
combining with excess of NHj to form NH^Cl), and 
estimating Cl The process is carried out by 
Gattermann (Z c ) by dropping the httle weighing 
tube and the stopper (which is removed from 
the tube) into water in a flask, closed by a cork 
carrying a small dropping funnel and a tube 
passing downwards into a beaker of water, 
allowing about 20 c c cone NHjAq to flow very 
slowly into the flask, when the decomposition is 
complete (about 4 hours are required) adding the 
water m the beaker to the contents of the flask, 
and boiling for a short time, adding HNOjAq and 
AgNOjAq, and weighing the AgCl formed 

Properties and Reactions — A dark yellow 
oil , S G c lb (determined by finding that the 
oil very slowly sank m Fe^(S04)jAq, SGI 578, 
Porret, Wilson, a Kirk, G A 47,6b) Explodes 
when exposed to direct sunlight or the hght of 


in vol 1 p 19b, and hydrazine in vol ii p 706 
As hydrazoic acid has been isolated since the 
publication of vol ii this compound is desenbed 
here — 

N N 

Htdrazoio acid NgH \/ . Msotmid#. 

NH 

Hydrogen nitride ) This acid was discovered by 
Cuitius in 1890 (B 23, 3023) 

Formation — Ethyl benzoylglycollate reacts 
with N2H4 to form benzoyl - hydrazine and 
the ethyl salt of hydrazine acetic acid, thutf 
C«H,CO O CH COOEt + 2N2H^ 

= C«H,CO NH NH, + NH, NH CH, CO,Et + H,0. 
By the reaction of benzoyl hydrazine with 
NaNO, and acetic acid, benzoyl azoimide is 
formed , thus, C«H,CO NH NH, + NOOH 

«= C,,H5C0 + 2H2O By boilmg this imide 


with NaOH the Na salts of benzoic and hydiaaoio 
acids are produced , thus. 


CACON<S + 2NaOH 

^ -CeH,COONa + NaN^+H^. 


By adding dilute H SO,Aq and warming, 
hydrazoic acid gas is evolved 

Preparation —Ethyl hippurate is dissolved 
in as small a quantity as possible of boiling 
alcohol, N^H^ HO is added in the ratio 
C,H,CO NH CH, COOEt N H, H,0 , hippuryl 


buining Mg Explodes ate OO^^-Qb® when heated 
in a perfectly clean tube {v G , Z c ) , explodes on 
contact with wood, grease, oil, or almost any kind 
of organic matter The explosion of NCI, is 
frightfully violent The older observers said that 
explosions occurred under most cunous and 
apparently contradictory conditions , eg contact 
with P, As, or Se caused explosion, but no ex- 
plosion occurred by contact with C, S, gum, 
starch, or wax Gattermann (Z c ) thinks that 
light was the cause of many of these explosions 
The vapour of NCI, acts on the eyes and mucous 
membrane of the nostrils NCI, is decomposed 


{hydrazine, CeH,CO NH CBU CO NH NH,, sepa- 
rates on cooling The crystals are reorystalhsed 
I from alcohol, and dissolved in much warm water, 

{ with addition of rather more than a molecular 
' proportion of NaNO,, the solution is cooled to 
0°, and mixed with excess of acetic acid, when 
lustrous tablets of a nitroso compound (probably 

OaHjCO NH CH, CO ) separate , the 

crystals are collected by help of a filter pump, 
washed with cold water, and dissolved m very 
dilute NaOHAq This solution is gently warmed 
for a short tune on the water bath, and is then 


by cone HClAq, giving NH4CI and 01 , NHjAq , 
produces NH4OI and N , Hg forms HgOl, and N , I 
SO|Aq produces NH„ H^SO^, and HOI , AsPjAq 
ana SH,Aq also set free N 

The formation of NCI, from N and Cl would 
be accompanied by the disappearance of much 
heat DeviUe a HautefeuiUe give [N, C1’J = 
-88,000 {O B 69, 162, cf Ogier, ^ GA [5] 
20 , 6 ) 

References — Dulong, O A 47, 48; Porret, 
Wilson, a Kirk, O A 47, 66 , H Davy, T 1818 
1, 242 , SeruUas, P 17, 804 , MiUon, A Oh [2] 
69, 76, Binefto, A Oh. [8] 18, 82; Ql 9 Mou% 


placed in a flask connected with a condenser 
and furnished with a dropping funnel A flask 
contaming AgNO,^q is used as a receiver , 
dilute H,S04Aq is aUowed to drop very slowly 
into the boiling liquid in the flask , N,H distils 
over with steam, and, reacting with the AgNO, 
in the receiver, produces AgN,, the operation 
18 continued so long as a pp is produced in the 
receiver The AgN, is collected by the help of 
the pump, and weU washed with cold water , it 
must not be heated above 60°, else there is 
danger of a severe explosion The AgN, is d«- 
•omposed by boiling with dilute HCSA^ file dig* 
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tillate If iraotionated, and the portion which 
distils over m the early stages is collected 
separately from the rest In this way a eolation 
of containmg 27 p c N,H is obtained By 
repeatedly fractionatmg with great care, N,HAq 
containing over 90 p o N,H is obtained , and all 
water can be removed from this solution by fused 
OaCl, (Ourtius a Radenhausen, J pr [2] 43, 207) 
The process of fractionation is often attended 
with explosions 

Properties and Beactums — A 27 p c solution 
of N«H 18 a thickish liquid, which sinks in water , 
it possesses an extremely offensive odour , with 
NH, it gives white clouds Pure NgH is a clear, 
colourless, very foully smelling, liquid It boils 
at 87® It IS very explosive When touched with 
a hot substance it explodes with violence , it also 
explodes when placed m a barometric vacuum 
The solution of NgH corrodes the skin and causes 
headache and giddiness NgHAq is a strong mo 
nobasio acid , it dissolves Fe, Zn, Ou, Al, and Mg 
with rapid evolution of H , it appears to dissolve 
slightlyAuand Ag With AgNOgAqand HgNOgAq 
wlute pps of AgN, and HgNg are obtamed The 
affinity of N,HAq is a little greater than that of 
acetic acid The salts of NgH are also very ex- 
plosive, with the exception of those of the alkah 
and alkaline earth metals 

The following salts are descnbed by Curtius 
{B 28, 8082) N(NH«), (N,)gBa, N,Hg, NgAg, 

salts of Gu, Fe, and Na were also prepared 

In connexion with NgH v Mendelejeff, B 
28, 8464 

Nitrogen, iodides of (lodamines) Very 
explosive compounds containmg N and I are 
obtained by rubbing I with cone NHjAq, by 
pounng an alcohohc solution of I mto NHgAq 
or alcohohc NH,, by pouring NHj mto alcohohc 
It by pounng a solution of I m aqzut regia mto 
NHgAq or NH^ClAq, by adding bleaching powder 
solution (neutrahsed by acetic acid) to NHJAq, 
by addmg NHjAq to a mixed solution of HCland 
HIO„ by the action of N chlonde on KIAq, and by 
adding I and alcohol to * white precipitate * 
The products of these reactions are very dark- 
coloured powders, which explode, more or less 
readily and violently, by rubbing or striking 
A-nalyses of these substances seemed to show 
that at least three different explosive compounds 
existed, viz NI,, NHgl, and NgH,!, ( = NHj NI,) 
For details and analyses v Serullas, P 17, 304 , 
MiUon, A Ch [2] 69, 78 , Marchand, J pr 19^1 ^ 
Bmeau, A Ch [8] 16, 71 , Gladstone, C J 4, 84 , 
7, 61 , Bunsen, A 84, 1 , Stahlschnudt, P 119, 
421 . Champion a Pellet, Bl [2] 24, 447 , 
Mallet, Am 1, 4, Guyard, A Oh [6] 1, 368 
Guthne (C J [2] 1, 239), by adding I to cone 
NH.NOgAq or (NH,)2C08Aq containing KOH,ob 
tamed a brown black liquid, which, he said, had 
the composition NH,I I (v post) 

Baschig (A 230, 212) has re exammed the 
various methods of prepanng and analysing N 
iodides According to B , three compounds exist, 
Nig, NHgl, and NHIg, but only NI* and NH^ 
have been isolated by B 

Tbi-iodamzme NI^ NH 4 OI and I m the ratio 
NH|01 61(1 14 24) were dissolved in EIAq, and 
KaOHAq was added in the ratio NH^Ol 4NaOH, 
t s 2 99 parte NaOH for each part NH 4 OI used , 
the black pp which lorms was collected imme- 
diately (with the help of a filter-pump) and 


washed 6-8 times with cold water, as rapidly as 
possible, then dissolved m HOlAq and analysed 
Baschig {le ) expresses the reaction thus, 
NH^GlAq f 6 IAq + 4NaOHAq 
= NI, + NaClAq + SNalAq + 4H,0 NI, is rapidly 
decomposed by water to NHI, Mallet {Am 1, 4) 
obtamed NI, by triturating I with a large excess 
of the most cone NHgAq, keeping temperature at 
or below 0 ®, pouring off the liquid and tritura 
ting with more NH,Aq, repeating this several 
times, then agitating 2 or 8 times m a cooled 
flask with absolute alcohol, then with dry ether, 
and allowmg the ether to evaporate NI, is a 
heavy, nearly black, powder According to 
Baschig (i c ), the NI, prepared by the action of 
NHj,Aq on I is much more explosive than the 
iodide formed by the action of NH^ClAq and 
NaOHAq on I NI, dissolves in KOyAq, forming 
ICy, EOHAq, and NHgAq (Millon, A Ch [ 2 ] 
69, 78 , Baschig, A 280, 212) , ESCyAq reacts 
similarly, produemg lOy, HI, EOH, NHg, and 

H, S 04 (B, Zc) 

Di-iodahine NHI, Prepared similarly to 
Nig, using the materials m the ratio 
NH.G14I8NaOH (Baschig, Ic) Mallet {Am 

I, 4) obtained this compound oy triturating I 
with not very cone NH,Aq at the ordinary tern 
perature, washing with water till NH, could not be 
detected m the washings, keepmg under water for 
three d&ys, washing with alcohol and ether, and al 
lowmg to dry Gladstone obtained NHI, by act 
mg on an alcoholic solution of I withNH, {0 J 4, 
34 , 7, 61) , with HgS it gave HI and NH„ with 
SOgAq the products were NH„ HI, and H^SO, 
Sts^lschmidt obtamed NHI, by adding alcoholic 
NH, to an alcohohc solution of I (P 119, 421) 

Mono iodahxne NH,I Baschig (A 280, 
212 ) expected to obtain this compound by the 
reaction of NH 4 GI and NaOH with I, using those 
materials m the ratio NH^Ol 21 2NaOH , but the 
pp was very qmckly decomposed by water to 
NHgNI, MiUon (A Ch [2] 69, 78) gave the 
formula NH,! to the iodide prepared by him, 
and Marchand {J pr 19, 1) confirmed this com 
position Guyard (A Ch [ 6 ] 1, 358) describes 
a light-brown explosive compound, decomposed 
by light, explodmg m contact with water, pre 
pared by NH,Aq reactmg with I m an iodide 
solution, to this compound he gives the formula 
NH,I , vnlh an ammomacal solution of a Gu salt 
it forms Cu,I, 2NH,I 

Tri lOD DUMiNB N,HgI,(=»NH 8 NI,) Ob 
tamed by mixing cold nearly saturated alcoholic 
solution of I and NH, , decomposed by HCl Aq 
giving NH, and IGl m the ratio 2NH, 3101 This 
compound seems to have been obtamed by Baschig 
(A 230, 212) by mixing NH 4 ClAq, I, and NaOHAq 
m the ratio NH4GI 21 2NaOH, and washmg the 
pp with water 

Other compounds op NirBoasN, iodine, and 
HYDBoasN (1) Jodammontum todtde, NHgl I, 
a mobile browmsh red liquid, formed by adding 
finely powdered I to saturated NH 4 NO,Aq or 
(NH 4 ), 00 ,Aq mixed with about ^ of an equi- 
valent of EOH (Guthne, C J [ 2 ] 1 , 239) 
Soluble alcohol, ether, 0H01„ GS„ and EIAq , 
decomposes by heat, givmg I and probably NH,!, 
decompoMS m the air to NH, and I , water forms 
NHJ, HI, smd NHI, which explodes produemg 
N, 1, and H,0 According to Beamon (C N 
44, 188), t& compound is formed by act- 
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Ing on drjr I with drj NH„ and absorbing the 
excess of NH, by standing near H2SO4 S de- 
scribes the compound as a nearly black liquid, 
S G. 2 46 at 16°, solidifying at- 2°, deoomposmg 
slowly at 16°, quickly at 70° 

(2) Compounds of ammonia with iodine 
« NH3 1, obtained by the action of NBE, on I at 
10° (MiUon, A Ch [2] 69, 78) , formed at 80° 
according to Baschig {A 241, 263) /3 

formed at 20° (Bineau, A Ch [3] 15, 71 , Ra- 
Bchig, Zc) 7 (NH,),!, formed at 0° 5 (NH,)^!, 
formed at— 10° (R , Z c ) It is doubtful whether 
these bodies are true compounds or not 

Nitrogen, oxides of N forms five oxides 
NaO, NO, N A. NO,, NaO^ NjO, and N A are 
the anhydrides of HNO^and HNO, respectively, 
NO, reacts with water to produce both HNO 
and HNO, , N 0 is obtained by the decomposi- 
tion of HNOAq, but the acid has not been ob- 
tamed from the oxide , NO is a neutral oxide 
Whether N A exists in the gaseous state is not 
yet finally settled , the other oxides, with the 
exception of N,05, are gases under ordinary con- 
ditions NO2 exhibits polymerism , at low tem- 
perature the molecular weight corresponds with 
the formula N2O4, and at higher temperatures 
with the formula NOj Besides these five oxides, 
there is said to exist a permtrio oxide NO, or 
N.O4 

Nitrous oxide N^O {Nitrogen monoxide 
Laughing gas ) Mol w 43 98 Melts at — 99°, 
and boils at -92° (WiUs, C J [2J 12, 21) S G 

1 527 SG liquid N^O 9766 at -5°, 937 at 
0°, b964 at 10°, 8305 at 20° (Andr6efif, A Ch 
[3] 56, 317, cf Wills, C N 28, 170, Wroblewski, 
C R 97, 160 , Cailletet a Mathias, C R 102, 
1202) V D 22 1 S H p (equal wt of H,0 « 1) 
16° to 207°= 22616 (Regnault, Acad 26, 1), 20° 
to 103°= 2126, 27° to 206°= 2241 (Wiedemann, 

P if [6] 2, 81) ® ® P 1 3106 at 0°, 1 27238 at 

S H v 

100° (Clausius, Meehan WCirmetheorie, i 62) 
CE (22° to 98°) 0037007 (von Jolly, P JwdeZfwf 
82) S 1 305 at 0°, 1 095 at 6°, 92 at 10°, 
778 at 15°, 67 at 20° , absorption coeflicient 
= 1 30621 - 046362f + 000G843Z (Canus, A 
94, 139) Absorption coefficient in alcohol 
=- 4 17805- 069816Z -h 000609Z (Canus, I c ) 
H F [N . O] = - 17,740 , [NO, N] = 3835 {Th 2, 
198) For vapour pressures from —25° to 40° 
V Regnault, J 1863 06 

Nitrous oxide was discovered by Priestley in 
1776, and carefully studied by Davy 

Formation — 1 By dissolving Zn m HNO^Aq 
(S G 1 2 diluted with an equal vol of water) — 

2 By decomposition of NHpHAq by AgNO„ 
K2C^04 , Ac , V Hydroxy LAMiNE, Reactions, No 1 
(vol 11 p 736) — 3 By the gradual decomposi- 
tion of H2N203Aq {v Hyponitrous acid, p 509) — 
4 By the action of SnCl^ in HCl on ;TOO,Aq or 
a nitrate — 5 By passing NO through SOjAq or 
an acid sulphite —6 By the action of HNO,Aq 
on Cu in presence of muchCu2N03, if NH4NO3 
IS present, much N^O and N, with httle NO, are 
produced (Ac worth, C J 28, 828) 

Preparation — 1 Pure NH4NOS is slowly heated 
m a retort to a temperature at which gas begins 
to be given off The gas flame is then lowered, 
and the decomposition allowed to proceed 
NH4N0,»N20 + 2A0 It is best to make the 
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NH4NO3 by neutrahsmg pure dilute HNO»Aq 
with pure NH,Aq or (NH4)2CO,Aq, evaporatmg 
till the B P gets to c 120° and a &op sohdifies 
on a cold plate, allowing to cool, and breaking up 
into small pieces If the temperature rises 
above 260°, decomposition to N, 0, and H^O 
may occur with explosive violence , in the change 
NH4NO, = N30 + 2H,Go 31,100cals are produced, 
whereas the change NH4NO, = N2 + 0+2B[,0 
is accompanied by the production of 0 48,700 
cals {Th 2, 206) To obviate explosions. Case 
neuve {D P J 267, 436) recommends to dry 
NH4NO, carefully over a low flame, to bring the 
salt while warm mto a retort or flask, to heat 
with a very small flame which is gradually in- 
creased till decomposition begins, and then to 
withdraw the flame The gas is collected over 
hot water, brine, or Hg If the gas is to be used 
as an ansesthetic, the greatest care should be 
taken that the NH4NO3 used is pure, and espe- 
cially that it IS qmte free from NH^Gl, else the 
NjO may contain Cl , the gas should be passed 
tlnough KOHAq and FeS04Aq to absorb traces 
of Cl, NO^, and NO — 2 A mixture of 6 parts 
SnClj, 10 parts HClAq S G 1 21, and 9 parts 
HNOaAq S G 1 38, is heated to boilmg, when 
pure NjO is evolved m a regular stream , any 
alteration m the proportions may cause explo 
sions (Campan, C C 1888 1569) 

Properties — A colourless gas, with a shghtly 
sweetish smell and taste Supports combustion 
almost as well as 0 When breathed, N^O pro 
duces insensibihty, which lasts for a short time 
only It 13 often used as an ansesthetio m dental 
operations , for this purpose it is usually much 
compressed m iron bottles NoO is decomposed by 
heat, the decomposition being complete at 
c 900° H and N^O forms an explosive mixture , 
most inflammable gases burn m N 0 N^O is 
liquefied at 0° by a pressure of c 30° atmos , the 
hquid occupies 0 ^ of the volume of the gas 
(Faraday, A 66, 157) Liquid N 0 is colourless 
and very mobile , a drop burns when let fall on 
the skin , on evaporation much cold is produced , 
liquid NjO boils in hqmd CO2 Metals dropped 
into liquid N^O generally hiss as hot iron does 
in water Glowmg C swims on the liqmd and 
burns briskly Hg sinks and fieezes, S, I, P 
do not react Water freezes when added to 
liquid N2O, but so sudden an evolution of vapour 
occurs that an explosion generally takes place 
(Faraday, A 56, 167) , nitric and sulphuric 
acids are frozen by hquid NjO , alcohol, ether, 
and CS2 mix, without freezmg By evaporating 
liquid NjO m an air stream, Wills (C J [2] 12, 
21) obtained solid N^O m some quantity , the 
solid 18 a snow hke substance, more compact 
than solid CO , when slightly warmed it melts, 
at c - 99°, and then boils, at 0 — 92° 

Reactions — 1 Decomposed by heat to N and 
O , change is complete at c 900° (Danger a V 
Meyer, Pyrochemische Untersuchungen (Bruns 
wick, 1886], 66 , cf Berthelot, C R 77, 1448) — 

2 Decomposed to N and 0, by electric sparks 

3 Passed over red-hot iron, FeA N are 
formed — 4 Potassium or sodium bums in NjO 
setting free N — 6 Mixed with hydrogen, or 
other combustible gas such as CO, PH,, of 
a hydrocarbon, and brought to a flame, combus 
tion ensues at the expense of the 0 of the N O 
(explosions occur with H) — 6. Easily burnt sub 
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itancea, when inflamed and plunged into N2O, I 
burn almost as rapidly as in 0 , eg C, P, S, Na, \ 
Ac — 1 Mixed with oxygen^ and subjected to 
the eleotno discharge, NO, is formed — 8 A solu- 
tion of NjO m water is neutral to litmus , NjOis, 
however, related to the acid as it is ob- 

tained by the decomposition of this acid in 
aqueous solution (v Hyponitrotis acid^ p 669) 
The hyponitntes may be regarded as compounds 
d the negative radicle NjO with more positive 
oxides, e g AgjO NjO 

References to older memoirs —Gay Lussao, 
O A 68, 29, W Henry, Annals of Phil 24, 
299, 844, Pleischl, S 38, 461, Davy. G A 6, 
106 , Natterer, P 62,133 , Dumas, C R 27, 463 

Nitmc oxide no {Nitrogen dioxide 
Deutoxide of nitrogen Nitrous gas or avr) 
Mol w 29 97 V D 16 , not changed from 
— 100® to 1200° (Daccomo a V Meyer, B 20, 
1832 , Danger a Meyer, Pyrometnsche Unter 
tuchungen [1886] 66) S H p (equal wt of HjO 
« 1) 18^ to 172° » 23173 (Regnault, Acad 26, 1) , 
SHv (equal wt of HjO^l) 1662 (Clausius, 
Meehan WWrimtheorie, 1, 62) Sc 06 at ordi 
nary temp S (in alcohol) 309 at 2°, 282 at 
11 8°, 266 at 20° (Bunsen, Oasom Methoden^ 
[2nd ed] 227) S (m H^SO, S G 1 84) at 18° 
«8 6, S (in H^SO^Aq SG 15)atl8° = 17 
(Lunge, B 18, 1391) HP [N, 0]= -21,676, 
(NUO]«- 25,410 

NO IS liquefied at the following temperatures 
•and pressures (Olszewski, C B 100, 940) — 

Pressure in atmos 71 2 67 8 49 9 41 

Temperature - 93 6° - 97 5° - 100 9° - 105° 

Pressure in atmos 31 6 20 10 6 6 4 

Temperature - 110 9° - 119° - 129° - 138° 

Pressure 1 atmo 138 mm 18 mm 

Temperature -163 6° -167° -176 6° 

The critical temp is 0 -93 6° according to 
Olszewski , but according to Cailletet (G B 86, 
1016) NO IS liquefied at —11° under a pressure 
of 104 atmos , but not at 8° even under 270 atmos 
pressure NO solidifies at —167° (Olszewski, 
Ic) 

NO was discovered by Priestley and called 
by him saltpetre gas 

Formation — 1 NO is probably formed m 
the first stages of those combustions m air 
whereby nitrites and nitrates are produced, e g 
in bummg air with compressed 0, in slowly 
bummg P, ether, Ac , in air (o Nitrogen, Beac- 
iionst No 1 , p 668) NO is also probably 
formed when electric sparks are passed through 
a mixture of N and 0 — 2 By reducing HNOjAq 
or HNOjiAq t eg hy reaction with Cu, by passing 
in SO2, by electrolysis, Ac {v Nitric acid. Reac- 
tions, Nos 8, 4, 6 , p 620) — 8 By reacting on 
KNO,withFeCl2Aq and HOlAq, or with FeS04Aq 
and ;^S04Aq 

Preparation — 1 A quantity of HOlAq is 
divided mto 2 equal parts , one portion is con- 
verted mto FeCl2Aq by dissolvmg iron wire m it 
tmtil it 18 saturated , the two portions are then 
mixed and placed m a retort or flask, ENO, 
IS added in quantity nearly equal to that of 
the Fe used, and the whole is warmed 
<6FeCl2Aq + 8H01Aq + 2KNOg 
«6FeCl,Aq+2K^q + 4H,0 + 2N0). FeSO^Aq 
and HaSOfAq may be sabstitnted for FeOl^q 


and HGlAq — 2 Ou cuttings are added to 
HNO,Aq, S G 1 2, in a flask arranged so that it 
can be surrounded by cold water when desired , 
action begins after a little and red fumes of NOj 
are evolved , when the gas in the flask is quite 
colourless it is collected over cold water, or if 
required dry it is passed over solid dry KOH and 
then through cono H2SO4 About 130 c c acid 
are used for 15 grams Cu The HNOgAq used 
should not be more cono than S G 12, and 
temperature must be kept as low as possible, 
else NjO and N^Oj, may be formed If the action 
proceeds for some time the gas contains con 
siderable quantities of Np, as the reaction of 
Cu with much 0u(N03)2Aq m presence of HNO3 
produces this gas (Acworth, G J 28, 828) But 
with all precautions, NO prepared by this method 
IS always liable to contain NjO and N {v Ac 
worth, Zc) Carius {A 94, 138) says NO can 
be obtained pure by passing the products of the 
reaction of Cu with HNO,Aq into FeS04Aq, 
which absorbs NO but not N^O or N, and then 
gently warming the solution thus obtained — 
3 Kammerer {B 18, 3064) recommends to fill a 
Wolff’s bottle with Cu turnings, add enough 
cold saturated NaNOgAq to fill the bottle and 
then allow cone H2SO4 to drop in little by 
little — 4 Thiele {A 263, 2461 prepares NO by 
adding cone NaNO^Aq (free irom carbonate) to 
FeCl2 or FeS04 in HClAq —6 SOj is prepared 
by heating Cu with cone H2SO4, and passed 
into slightly warmed HNOjAq S G 1 15 , the 
issuing gas is passed through wash bottles 
wherein excess of SO^ is absorbed 
(SSO, + 2HN03Aq + 2H2O - 3H2S04Aq + 2NO) 

Properties — A colourless gas , at great pres 
sure and very low temperature, a colourless 
liquid , becomes sohd at — 167° As NO com 
bines with 0 immediately on coming mto con 
tact with air, it cannot be determined whether 
pure NO IS or is not tasteless and odourless SI 
sol water, v si sol HjSO,, less sol H2S04Aq 
NO does not change the colour of litmus Sub 
stances which produce much heat when burning, 
eg V and C, continue to burn m NO if plunged 
into the gas when burning vigorously , burning 
S or H, or a burnmg taper, ceases to burn in NO 
A mixture of NO and H is not explosi\e NO is 
reduced to NjO by Zn, Fe, SO^, Ac At a very 
high temperature, 0 1700°, NO is decomposed 
to N and 0 

The S G of NO has been determined from 
— 100° to 1200° (v beginning of this article), for 
this temperature interval the molecular formula 
is NO 

NO IB a neutral oxide In the compound 
NOCl, formed by the union of NO and Cl, NO 
acts as the more positive radicle , it also pei 
haps takes the part of the positive radicle in 
mtrosulphuno acid, which may be regarded as 
BO2.OH ONO 

Reactions —1 Decomposed into N and 0 by 
heat, but only at a very high temperature, 
o 1700°, according to Danger and V Meyer 
{Pyrochennsche Vntersuchungen, 66) —2 Elec 
trie sparks produce N^O (which then goes to N 
and 0) and 0 (Berthelot, Bl [2] 26, 101) — 
8 Deduced to NgO by many easily oxidised sub- 
stances, e g moist sine or vron filings (NH, also 
is produced), sulphwr dioxide and water (reduc- 
tions occurs even m presence of 0 if H2SO4 is 
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ftlso present, v Ltinge, 0 J 47, 465), hot copper, 
<fec —4 Heated with potassvum or sodvum, ELO or 
NagO and N are formed —5 Passed over red hot 
N and CO, are obtained — 6 Mixed with 
hydrogen and inflamed, H^O and N are formed , 
NH, IS formed by passing a mixture of NO and 
H over spongy Pt (L Wright, O J 89, 357) — 
7 The copper-Bvnc couple aclang on NO m pre- 
sence of water produces NH, (Gladstone a 
Tribe, O J 43, 841) —8 Stannous chloride, m 
presence of HClAq, produces NHjOHHCl, N, 
and SnOlf , the action ceases at 100° (Divers a 
Haga, C J 47, 623) — 9 When a flame is 
brought to a mixture of NO and carbon disuU 
j>hide, CO,, SO,, and N are produced very 
rapidly, and with a brilliant white flash — 10 In 
contact with water m the dark slowly produces 
HNO,Aq, N, and a little N2O (Cooke, C N 58, 
115 , cf Russell a Lapraik, G J 82, 37) — 
11 Contact with cone potash solution causes a 
slow formation of KNO,Aq, N,0, and N (Gay- 
Lussac, Qm 2, 878 , Russell a Lapraik, G J 
32, 36) — 12 With alkaline solution of pyro- 
gallol N,0 and N are formed (R a h ,l c) — 

18 Reduced to NH,, with separation of I, by 
cone hydnodic acid solution (Chapman, 0 J 
[2] 5, 166) — 14 An alkaline solution of stannous 
hydroTnde ( = KjSnO,) produces K^NjO, and 
KjSnOg (Divers a Haga, G J 47, 361) — 16 Fer- 
rous hydroxide, in presence of much cone 
KOHAq, reduces N,0 to NH, (D a H , Z c ) — 
16 Oxidised to HNOjAq by an alkaline solution 
of potassium permanganate, with separation of 
MnOjCcHp (Wanklyn a Cooper, P M [5] 6, 
288) — 17 Oxidised to NO, and NjO, by nitric 
acid of S G > 1 16 — 18 With nitric acid in 
sulphuric acid, SO, OH ONO is produced — 

19 With oxygen and water NO is wholly oxi- 
dised to HNO,Aq (Lunge, G / 47, 465) — 

20 With oxygen and cone sulphuric acid forms 
SO,OH ONO (L , Z c ) - 

Combinations — 1 With oxygen to form NO,. 
According to Lunge (G J 47, 465), NO, is the 
chief or only product when excess of O is used, 
but with excess of NO both NO, and NjO, are 
formed — 2 With ferrous salts in solution, to 
form deep brown coloured liquids Gay {A Ch 
[6], 6, 145) finds that the quantity of NO ab 
sorbed is independent of the kind of ferrous 
salt used and of dilution It is proportional 
to the quantity of Fe in solution, and vanes 
with temperature and pressure The relation 
between quantity of NO absorbed and pressure 
is a special one , it resembles that which holds 
good in the solution of NH, by water The 
solutions lose all NO in vacuo, or by passing a 
stream of H into them The quantity of NO 
absorbed at 8° and 760 mm nearly agrees with 
the formula 2NO 8FeS04 , between 8° and nearly 
26° the formula NO 2FeS04 approximately ex- 
presses the quantity of NO absorbed, and at 
c 26° the NO agrees with that required by 
NO 6FeS04 NO is also absorbed by chrotnous, 
stannous, exidmercmous salt solutions — 8 With 
antimony chloride, to form NO 2SbCl, , also with 
aluminium, bismuth, and /emc chlori^ (Beeson, 
G B 108, 1012) — 4 NO combmes with hquid 
N,04 to form N,0, (g v ) 

References to older memows —Gay-Lussac, 
A Oh [8] 28, 229 , MiUon, 0. B 14, 908 , 
Carms, A. 94, 188 


Nitrogen trioxedb N,0,. (Nitrous anhy- 
dride Nitrogen sesguvomde ) Mol w 75 9 («u 
mfra) 

Formation — 1 By passing NO mto liquid 
N,04 at c 20°, more or less pure liquid N-O, is 
formed (Dulong, A Oh 2, 817 , P^ligot, A 89, 
827 , Ramsay, G d 67, 590) According to 
Hasenbach (J.pr [2] 4, 1), NjO, is produced by 
passing a mixture of NO and NO, through a hot 
tube, and then into a vessel surrounded by a 
freezing mixture Ramsay a Cundall (G J 47, 
672) showed that no contraction occurs when NO, 
and NO are mixed at the ordmary temperature — 
2 By reacting on starch or with HNOjAq 
S G 1 3 to 1 35 (Lunge, B 11, 1641 , Stenhouse 
a Groves, G J 31,546) — 8 Fritzsche(J’ pr 22, 
14) gently warmed red fuming HNO„ condensed 
the vapour, again very gently warmed this 
liquid, and passed the vapour mto a strongly 
cooled receiver , to 92 parts of the liquid thus 
obtained (chiefly N2O4) he added 46 parts of cold 
water very slowly, the liquid being kept very 
cold Two la^ ers of liquid were thus obtained , 
the under was ve-v deep blue, and was regarded 
by Fritzsche as fairly pure NjO, , the upper 
layer, which was grass green, was a solution of 
NaO, and NO, in HNOjAq By placing both 
hquids in a retort kept at 0°, the lower layer 
boiled, and a pure mdigo blue liquid condensed 
in the very strongly cooled receiver , this liquid 
consists chiefly of NjO, according to Iirtzsohe 
F (Ic) obtained a deep blue liquid, containmg, 
according to him, at least 93 4 p c N,0„ by dis- 
tilling a large quantity of nitnc acid which had 
been used in a battery, condensing the distillate 
an a vessel surrounded by snow and CaOl,, and 
redistiUmg several times at the lowest possible 
temperature — 4 By the reaction of 0 on excess 
of NO, considerable quantities of NjO, are pro- 
duced (Lunge, G J 47, 466) — 6 By droppmg 
water on to 'chamber crystals ’ (nitrosyl sulphate, 
SO. OH ONO) (Streiff, B 6, 286) 

Preparation — Pure NjO, has not been ob- 
tained 1 The gas obtained by reacting on 
starch or powdered AsaO, with HNOjAq S G 
1 36 18 nearly pure N^O^, accordmg to Lunge 
(B 11, 1229, 1641) , the starch is made into a 
paste with water, and the acid is added from a 
topping funnel , the flask is gently warmed, 
and then plunged into cold water Stenhouse a. 
Groves (G J 31, 545) also recommend HNOjAq 
S G , the reaction proceeds at 70° with produc- 
tion of nearly pure N 0, — 2 Pure NO is passed 
into cold liquid N O4 The product is not pure 
NaOj (Ramsay, C J 57, 691) But v Lunge, 
Z anorg, Chem 7, 209 [1894] 

Properties — The liquid obtained by con- 
densing the gaseous product of the reaction 
between As^O, and HNO,Aq, S G 1 3, at 70°, 
passing the vapour of this hquid over PjOj, and 
condensmg agam, is deep blue, it does not 
solidify at —90°, it is miscible with liquid 
NgO , 0 passed into liquid NjO,, mixed with 
N2O4, very slowly, if at all, combines with the 
NjO, , liquid NjO, appears to dissociate slightly 
to NO and N2O4 at -90° (Ramsay, O J 67, 
697) Games (C N 48, 97) says that N,0, 
liquefies at —14 4° Aooordmg to Geuther, 
liquid NjO, boils at 3 5°, and has the following 
S G 1 464 at -8°, 1 4666 at -4°, 1 461 at -1°, 
X 449 at 0°. 1 4486 at 1°, 1 447 at 2° Birhaua 

0 0 2 



664 


NITROGEN 


(0 B 109, 68) says that N-O, solidifies at —82® , 
Ramsay found the blue liquid to remain liquid 
at -90® (Birhaus’e hqmd probably contained 
N2O4, as it was formed by the action of 0 on 
excess of NO2 ) 

Molecular weight of nitrogen trioxide — ^Ram- 
say determmed the lowering of the freezmg- 
pomt of N2O4, after passing in NO and calculating 
the quantity of NjO, produced by the increase m 
weight , his results, on the whole, are m favour 
of the formula NjO, for the liquid compound 
There has been much discussion as to the exist- 
ence of this oxide in the state of gas Some 
chemists deny the existence of a compound 
wNjO,, and say that the reactions of this sup- 
posed compound are those of a mixture of NO 
and NO, (containing variable quantities of N2O4 
according to the temperature) As NO rapidly 
combines with 0, a mixture of NO and NO^ 
would also surely combine with O , but Ramsay 
a Oundall have shown {C J 47, 187) that O 
acts very slowly on the blue liquid which, on the 
hypothesis of the non existence of NjOj, is a mix- 
ture of NO and N2O4 , this result is confirmed by 
Ramsay’s later observations (0 J 67, 697), and 
also by observations made by Richardson (0 J 
61, 397) Lunge has shown {D P J 233, 63) 
that the gas from the blue hquid which has the 
empincal composition N^O^ is not wholly trans- 
formed into NO2 even in presence of 10 times as 
much O as is required on the assumption that 
the gas in question is a mixture of NO and 
N2O4 Moreover, Ramsay a Cundall (C / 47, 
672) showed that although no change in appear- 
ance or volume occurs when NOj gas is mixed 
with NO, yet on lowermg the temperature of the 
mixed gases, by HClAq and ice, a dark blue 
hqu;id was formed (liquid NO is colourless, and 
hquid N2O4 IS yellow red) Again, Ramsay (0 J, 
67, 697) found that the blue liquid does not 
freeze at ~ 90®, but part of a imxture of NO and 
N2O4 would freeze at — 10®, as this is about the 
freezing pomt of NjO^ Some of the reactions of 
NjOg with alkalis, H^SO^, &c , are scarcely those 
of a mixture of two substances {v Reactions^ 1, 
2, and 6) According to Gay Lussac (G A 68, 
29) a mixture of excess of NO with 0 allowed to 
stand for a long time over KOHAq forms 
EN02Aq, and the gases disappear in the ratio 
required to form N_Og 

As regards the existence of N^O^ as a gas, 
Lunge’s experiments show that the oxidation of 
the gas obtained by heating starch with HNOjAq 
S G 1 36 to NOgis not completed by a very large 
excess otO{D P J 233, 63 , B 12, 867) Now, as 
Lunge has also shown ((7 j 47, 465), that NO^ is 
the sole product, or almost the sole product, of the 
action of excess of 0 on NO, and therefore as soon 
as 0 IS added to NO there must be present a mix- 
ture of NO, NO2, and 0, it is difficult to escape 
the conclusion that the action of a large excess 
of 0 on a mixture of NO and NO2 must result m 
the formation of much NO2, and that, there- 
lore, the gas obtained by HNOjAq acting on 
starch, contams N^Oj, which is not oxidised by 
0 to N2O4 Ramsay a Cundall (0 J 47, 672) 
found that no contraction occurred on mixing 
NOg with NO , if any NgO, were formed contrac- 
tion must have occurred B a C prepared a 
blue hqmd havmg the composition NgO, (by 
action of HNOgAq on AsgO,), and determmed tlM 


y D of the gas obtained by gently wanning the 
liquid The V D was 22 86 at 18 2® , V D cor- 
responding to NgOg » 38 If the gas was sup- 
posed to be a mixture of NO, NOj, and NgOg 
(without any N2O4), there must have been pre 
sent 17 63 p 0 NgOg to raise the S G of NO + NOg 
to 22 35 , hence the maximum percentage of 
NgOg gas which could be present was 17 68 , but 
as the gas certainly contamed some N2O4, the 
percentage of Np, gas must have been less 
than 17 63 R a 0 show that a mixture of 
NO, NOj, and NP4, havmg the same percentage 
of N and 0 as NgOj, would have the V D 23 42 
under the conditions of their expenment, assum 
mg a formula given by Willard Gibbs to be cor 
rect , hence they conclude that the gas examined 
by them was more probably a mixture of NO, 
NO2, and N2O4, than a mixture of these gases 
with NgOg R a C also draw attention to the 
remarkable result of Lunge’s experiments, which 
he has himself stated, that the dissociation of 
NgOg (supposmg it to exist as a gas) is almost 
mdependent of temperature According to Luck 
{Fr 8, 402) and Moser (TF 2, 139), the absorp 
tion-spectrum of the gas supposed to be Np, is 
identical with that of NOg (contaimng N2O4) 
On the question of the existence or non exist 
ence of gaseous N O3, besides the memoirs re 
ferredto,v Lunge,' B 11,1232,1641, 12,357, 
16, 495 , Witt, B 12, 2188 , Geuther, A 245, 
96 

Reactions — 1 Dissolves m water at 0®, 
forming a blue liquid, on warming, NO is 
evolved and HNO,Aq remains , if the solutionis 
neutrahsed by alkali, a mixture of a mtrite 
(MNO2) and nitrate (MNO,) is obtained Ac 
cording to Fremy (0 R 79, 61) addition of a 
httle water causes evolution of pure NO, and 
HNO3 IS formed, but addition of much cold 
water produces a fairly stable solution, which 
may be kept unchanged for some days, and 
which slowly evolves NO and NjOg on warming 
Addition of sand, powdered CaSO,, or other 
mdifierent substance, causes rapid decomposi 
tion to HNOjAq and NO The solution is a 
I strong reducer , cold SOgAq forms various mtro 
derivatives of S oxy acids, warm SOgAq forms 
NO, N, NH„ and H2SO4 (F , Z c , cf Reinsch, 
J jpr 28, 399) — 2 Passed into alkali solution, 
nitrite and nitrate are formed {cf Nitrous acid 
and NitriteSf p 567) Gay Lussac {G A 68, 
29) says that KNOj is formed by allowing 0, 
mixed with a large excess of NO, to stand over 
KOHAq, and that the gases disappear in the 
ratio required to form NgO, — 3 Decomposes 
urea evolving N — 4 With henzenoid pninarg 
amido compounds, forms diazo- compounds 
{q V vol 1 p 397) With parajffinoid amido 
compounds, the general result is to substitute OH 
for NHg and evolve N — 6 With cone sulphuric 
acid, mtrosyl sulphate (SOg OH ONO) is formed 
As NOg reacts with cone H2SO4 to form 
SOgOHONO and HNOg, and as NO passed 
mto HgS04 containing HNOg forms SO2 OH ONO 
and £Lp, it is sometimes argued that 
the reaction of NgO, with H2SO4 is easily 
explained by the view that regards NgO, as a 
mixture of NO and NOg , if this view is held, 
then the two reactions 

a 2N02+HgS04 - SOg OH ONO +HNOg ; 
HNO,+2NO + 8HgSO* 
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=-8SO,OH 0N0+2H,0 must proceed Bimul- 
taneously and at equu rates, and the supposed 
mixture must never oontam more NO than is 
sho^n by the ratio NO NO,, otherwise some NO 
would pass on unabsorbed According to Lunge 
(Ic) {confirmed by Groves, 0 8 Froc 1, 24), 
NO only slowly converts H,S04 contaimng 
HNO, into SO, OH ONO 

Combinations — According to Weber (P 118, 
471) N,0, oombmes with SnOl4 and T1OI4, eg to 
form SnOl4 N^O, 

Nxtbooen dioxidb no, , and Tbtboxide 
N,04 {Nitrogen peroxide Nitroso nitric an- 
hydride) The mol w of the compound NnO,« 
varies with temperature, at low temperatures 
and small pressure (c — 12° at 115 mm ) the 
mol w IS 91 86 » N2O4, and at moderately high 
temperatures (0 160°) the mol w is 46 93 = NO, 
(v infra) N 2 O 4 melts at — 10° (DeviUe a Troost, 
O P 64, 257 , Ramsay, G J 67, 690) Boils at 
21 64° (760 mm , Thorpe, 0 J 87, 224) S G 
(liquid) g = 1 4903 (Thorpe, I c) V J) at - 12° 
and 116 4 mm =42 64 (Natanson, W 27, 606), 
at 130° a 718 mm =23 26 (Richardson, C J 61, 
397) , at 183° a 760 mm t«22 7 (DeviUe a Troost, 
C B 64, 237), at 27° a 16 to 36mm =231 
(Troost, C B 86, 1395) S H (hquid) 46 (Ram- 
say, C J 67, 690) , for S H at Afferent tempe- 
ratures V Berthelot a Ogier (A Ch [6] 30, 382) 
For heat of fusion v Ramsay (Ic) H F [N,0*] 
= -2,006, [NO,OJ = 19,670, [N,O^Aq] = 6,760 
{Th 2, 199) For electrical resistance of hquid 
NjO* V Bo^ski (Z P C 69) For absorption- 
spectrum V Kundt (P 141, 167), Gernez (0 B 
74, 466), Luck {Z [2] 6, 287) For thermal ex- 
pansion V Thorpe (0 J 37, 224) 

Molecular weights of nitrogen peroxide — The 
VD at low temperatures near the hquefymg 
pomt corresponds with the formula N,04, and 
the same formula expresses the molecular com- 
position at c 27° under a pressure of 16 to 35 
mm , when heated to c 160° the V D shows that 
the molecular formula is NO,. Measurements of 
V D are given by DeviUe a Troost (0 B 64, 
257), Troost (C B 86, 1396), Playfair a Wank- 
lyn(C J 16, 166), E a L Natanson (IT 27, 
606), Richardson (0 J 61, 897) That the 
change m Y D measures a process 01 dissociation 
from N4O4 to NO, has been shown by Natanson 
(Z c ) , Naumann {A Suppl 6, 206 , B 11, 2046) , 
Salet (O B 67, 488) Ine amount of ^sooia- 
tion is mcreased oy raismg temperature or 
lowering pressure (v especially Natanson, lx ) 
Ramsay determmea the lowering of the freezing 
pomt of acetic amd by dissolvmg N peroxide in 
it {0 J 63, 621), and also the lowermg of f p of 
C^HftOl and OHOl, by the peroxide {0 J 67, 
590), both results tend to ^ow that the mol 
w of the liqmd compound is N,04 

Formation — 1 By passing electnc sparks 
through a mixture of 0 and N — ^2 By bringing 
NO mto contact with excess of air or 0 — 8 By 
heatmg Pb(NO,),. — 4 By the action of 
AgNO,-l-NO,01 (Exner, 0 C 1872 278), but the 
existence of NOaOl is demed by Wilhama (0. J. 
49, 226).'-*5 Aocordmg to Hasenbach (/ ^ ^3 
4, 1), by passing 0 into the liquid obtamed by 
heating starch with HNO,Aq and condensmg , but 
the observations of Ramsay a Oundall (0 J 47, 
187) show that 0 veiy slowly, if at all, combines 


with N,0, — 6 By the reaction betweenNOOl and 
KNO, (Girard a Pabst, Bl [2] 30, 351) 

Preparation — 1 A mixture of dry NO and 
about an equal volume of dry 0 is passed over 
dry EOH, and then mto a vessel cooled to —20° , 
solid N,04 is thus obtamed (P6hgot, A 9, 269 , 
89, 327 , cf Dulong, G A 68, 63 , a Lunge, C J 
47, 466) —2 Dry powdered Pb(NO,)3 is heated 
in a tube of hard glass, and the gas is passed 
into a U tube cooled to c — 8° , a stream of 
dry O IS passed through the liquid in the U tube 
for some time (P6hgot, Ic , Thorpe, 0 J 87, 
224) — 3 By very gently heating A83O, with 
HNO,Aq S G 16 and a little cone and 

passing 0 mto the liqmd thus obtamed [cf 
Ramsay a CundaU, C J 47, 187, with Lunge, 
B 11, 1641) — 4 By distillmg fuming flNO, at 
a low temperature, and fractionating the distil- 
late m a stream of dry 0 (Fntzsche, J pr 22, 
21) Setlick (C 0 1888 461) has detemuned 
the yields of NO, obtained by the various pro- 
cesses 

Properties — At temperatures below —10° a 
white, crystallme (? prismatic), dehquescent 
solid , between —10^ and 21 6° a liquid, which 
18 nearly colourless at —9°, yellow at 0°, and 
orange at 21° , at temperatures above 21 6°, a 
gas, the colour of which deepens from orange 
yellow to nearly black as temperature rises At 
c 180°-200° decomposition to NO + O begins and 
18 complete at c 620° (Richardson, C J 61, 397 , 
cf Beactwns, No 1) The colourless liquid is 
NjO, , as this dissociates into NO, the colour be 
comes deeper and deeper red (v Salet, C B 67, 
488 , also V supra) The gaseous compound at 
ordmary temperatures is a mixture of NO, and 
N2O4 , this gas IS reddish brown, has a pungent 
odour, IB irrespirable, and stains the skin yellow 
NO, dissolves m cold water, forming HNOjAq 
and HNO,Aq , it is dissolved, apparently without 
change, by CHCl,, OgH^Cl, CS, (Fnedburg, C N 
47, 62), and OjHjNO, As solution of NO, m 
HNO, does not show the absorption-hnes of 
gaseous and liquid N^Ojn it is probable that the 
solution m HNO, contams a compound or com- 
pounds of the two substances (Gernez, C B 74, 
405) NO, probably combmes with NO at low 
temperatures to form N,0, {cf Comhinatwns, 
No 1) 

NO^ IS an acidic oxide, inasmuch as it reacts 
with H^O to form HNO,Aq and HNO,Aq , because 
of this reaction it may be looked on as nitroso- 
nitrio anhydnde, or perhaps better (as there 1 
no mtroso mtrio acid) as a mixed anhydride. 
There are no salts corresponding with NO^ 
Numerous nitro compounds are known, obtamed 
by Bubstitutmg the monovalent radicle NO, for 
H 

Beactums — 1 Heat dissociates N,04 to 2NO, 
(v befi^nmg of this article) At c 180° a 766 
Tnm decomposition to NO + 0 begms , at c 400° 
about 83 p 0 of the NO, is decomposed, ate 600° 
60 p.c IS decomposed, and at c. 620° the change 
18 complete , on cooling, the NO-f 0 recombine 
to form NO, (Richardson, 0 J 61, 897) — 
2 Electnc sparks are said to decompose NO, to 
N and 0, according to Richardson (O J 61, 
402) a very small quantity of a white sohd is 
produced NO, dissolves in water , added to 
a httle ice-cold H,0 a green solution is obtamed, 
whuh becomes blue on dilution, and then colour- 
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less , the solution gives the reactions of HNO, 
and HNO, On warming NOjAq, or on adding 
NOg to hot water, NO is evolved and HNOjAq 
remains (3N0a+R,0+Aq = 2HN0,Aq + N0) 
The cold colourless solution of NOj m water may 
be raised to the boilmg-pomt without a complete 
decomposition of ^e HNOjjAq to HNOgAq and 
NO , addition of Pt wire or powdered glass, &o , 
causes decomposition of NOjAq with evolution 
of NO. NO«Aq decomposes HIAq and iodides m 
solution with separation of I , it also deoxidises 
KMn04Aq — 4 With aqiieoiLs solutiov of an 
alkah NO, produces a nitrite and a nitrate — 

6 Sulphydnc acid in solution absorbs NO^ 
evolving NHj and depositing S — 6 NO, 
passed into cone sulphuric acid forms HNO, 
and nitrosyl sulphate (lead chamber crystals, 
SOjOHONO) Lv Lunge, D P J 233, 65) — 

7 NO, dissolves in very cone mtnc acid^ form- 
ing a yellow hquid, which is probably not merely 
a solution of NO, in HNO,, masmuoh as it does 
not show the absorption -lines of gaseous or 
liquid N2O4, whereas a solution in CS<, does show 
these Imes (u Qernez, G B 74, 465) —8 NO, 
reacts with many carbon compounds replacing 
H by NO,^, with alcoholic iodides it usually pro- 
duces nitrates of the alcohohc radicle, eg 
0,H,I + N,04a= 0,H,N0. + NO + 1 -9 With cold 
h^on chlondet crystals BCI3NOCI are formed 
(Geuther, J pr [2] 8, 854) — 10 Carbon mon- 
oxide IS said to be pai^ly oxidised to GO,, while 
part of the GO combmes with NO,. — 11 When 
NO, IS mixed with hydrogen^ and the mixed gases 
are passed over spongy Pt, HjO and NH, are 
formed — 12 Ordinary combustibles are extin- 
guished in NO, , but strongly burning p/wsjp/iorws 
and carbon contmue to bum — 13 Many metals 
decompose NO,, forming oxides and N , Fe, Gu, 
<&c , at a red heat, E and Na at the ordinary 
temperature — 14 Liquid N,04 reacts with mer- 
cury to form HgNO, and NO without any nitrite, 
the equation 2N,04 + 2Hg = 2HgN0, + 2N0 is 
almost realised quantitatively (Divers a Shi 
midzu, C J 47, 630) With silver, liquid N,04 
forms AgNO,, copper probably forms Cu2(NO,)3 
(D a S , Z c ) — 15 Liquid NjO, reacts with 
hquid sulphur dioxideio iorm (NO,), S,Oa (De la 
Provostaye, A Ch [3] 73, 362) —16 With suh 
phuric anhydride, NO, gas forms 

N0rS,0, 0 NO, (Weber, P 123, 337) 

Comovnahons — 1 With mtnc oxide, at low 
temperatures, to form a blue liquid which is chiefly 
N,0,(Dulong, JL Oh 2, 317 , Pehgot, .4 39,327, 
Ramsay, 0 J 57,590, Richardson, G J 51,397) 
Ramsay a Oundall (G J 47, 672) found that no 
contraction occurs when dry NO, and NO are 
mixed at the ordinary temperature According to 
Hasenbach {J pr [2] 4, Ij, NjO, is formed by 
passing NO and NO, through a hot tube, and 
then into a well-cooledreceiver —2 W ith chlonne, 
and bromine, to form NOjGl, and NO,Br, re- 
spectively (Gay-Lussac, A Ch [3] 23, 203 , Lan- 
dolt, A 116, 177 , but demed by Williams, G J 
49, 226) — 8. With anhnumic chloride, to form 
8Sb0l3.N2O4, obtamed by heatmg m a sealed 
tube at 100® (Besson, G B 108, 1012) —4 NO, 
also combines with the chlorides of alummium, 
antvmony (SbGl,), bismuth, and vron , the com- 
pounds are decomposed by water, and also by a 
gentle heat (B , Z c ) —5 With phosphorus penta- 
fiuonds, to fonu crystals of NOjiJPF,, very 


easily decomposed (Tassel, C B 110, 1264) — 

6 Witn magnesium hydrogen phosphate, to fornr 
2MgHP04 NO, (Luck, Fr 1874 255) —7 With 
amylene (and some other hydrocarbons) to form 

^ft^iolNO,), 

Constitution of N2O4 — From the reactions of 
liquid N2O4 with Hg and Ag, whereby RgNO,, or 
AgNO„ and NO are produced, Divers a Shimidzu 
conclude that N2O4 is best represented as NO NO, 
(G J 47,630) This formula IS m keeping with 
the reaction AgO NO + NO3OI =* AgOl + NO ONO, 
(Exncr, G G 1872, 278) , this argument, how** 
ever, assumes AgNO, to have the structure 
AgO NO (u Nitntes, p 567), it also assumes 
the existence of NOjGl The formation of 
nitrosyl sulphate by lie reaction of N2O4 with 
H2SO4 13 also in keepmg with the formula 
NO NO,, N0N0, + H,S04=*N0HS04 + HN03 
Also, if mtrous acid is assumed to be HO NO, then 
the formation of this acid and HNO, by the re 
action of N2O4 with water pomts to the formula 
NO ONO, (NO ONO, + H,0 = NO OH + HO NO,) 
The formation of diazo benzene nitrate by the 
reaction of N2O4 with amido benzene is in 
keeping with the formula NO ONO, , thus 
O3H3 NH, + NO ONO, = NO2 0 N N GA -f H,0 
The formation of C,H5 ONO, by the reaction of 
NP4 with G^HJ is best expressed by writing 
N O4 as NO ONO, 

(CjH,! + NO ONO, = 0,H3 ONO, + 1 + NO) The 
fact that 05H,3(N02), when reduced by Sn and 
HGlAq yields NH4GI and not an NH, compound, 
mduced V Meyer (A 171, 5) to assign to N,04 
the formula NO 0, NO, and to write 05H,o (NO,), 
as G3 H,o(ONO) 2, because had the 0 been m direct 
union with N, an NH, compound would have 
been formed on reduction N,04 is dissociated by 
heat to 2NO2 , this reaction seems to point to 
the constitution 0,N NO,, or perhaps to NO 0, NO 
Whichever formrda is adopted, the reactions of 
N204make it evident that some substances sepa- 
rate the group NO,, and others the group ONO, 
and that the way in which the molecule N2O4 
splits up depends largely on the conditions of the 
reaction 

Nitrogen pentoxidb Np^ {Nitnc anhy 
dride) Mol w uncertam, as compound has not 
been gasihed 

Formation —1 By passing 01 over AgNO 
(2AgNO, -h Cl, = 2 AgCl + NP3 + 0) —2 By dehy 
bating cone HNO, by P2O5 (2HN03-fP205 
= 2HP0, + NP3)— 3 By the reaction of NOpi 
on AgNO, at 60® -70® (AgNO, + NO2CI « 
AgCl + N204, Odet a Vignon, G B 69,1142, 
70, 96 , but the existence of NOjCl is very doubt 
ful, u Williams, 0 J 49, 226) 

Preparation — 1 Perfectly dry AgNO, is 
placed m a dry U tube, which is connected by a 
glass tube, without corks or caoutchouc, with 
another dry U tube havmg a small reservoir at 
the bottom, the U tube contaimng AgNO, is 
immersed in a water bath, and the other (J tube 
IS surrounded by ice and salt, a very slow 
stream of dry CO, is passed through the appa 
ratus, the AgNO, being kept at c 180® (to expel 
every trace of moisture) , a very slow stream of 
dry G1 is then passed from a gasholder (the G1 
being stored over cone B[,S04, and driven out 
by the inlet of H,S04), the AgNO, being heated 
to 95®, and the temperature then lowered to 
58®*68®. After a time crystals of N2O, appear 



NITROGEN 


6e7 


in the cooled U lube, while a httle liquid (N2O4 
or NjOj,) collects in the small reservoir Not 
more than 3 to 4 htres Cl should pass in 24 
hours To transfer the to another vessel, 
the 01 IS replaced by a current of dry CO^, the U 
tube IS connected by a glass tube with the vessel, 
which 13 immersed in a freezmg mixture, the (J 
tube IS removed from its freezmg mixture, and 
the N2O5 IS poured into the vessel (Deville, 
A Ch ra] 28, 241) —2 Very cone HNO, is sur- 
rounded by ice and salt, rather more PPj than 
the wt of HNO3 13 added little by httle, so that 
the temperature does not rise above 0°, the thick 
mass IS brought into a wide retort and distilled 
at as low a temperature and as slowly as pos 
Bible, the retort being cooled if the hquid froths , 
pure N ,05 condenses in the cooled receiver, but 
towards the end of the reaction liquid 2N3O5 H^O 
18 formed (Berthelot, Bl [2] 21, 53 , a modifica 
tion of the process given by Weber, J pr [2] 6, 
342) About 80 grams NjOj are obtained from 
150 gr HNO3 

Properties and Reactions — Very lustrous, 
translucent, rhombic prisms , melts 0 30°, with 
partial decomposition to N3O4 and O, and boils 
between 46° and 60° NjOj should be kept m 
Btoppered bottles over H2SO4 At c 15° the 
crystals become yellowish, but are colourless 
when kept m a freezing mixture (Weber, I c ) 

S G 0 1 64 H F [N2,0-] = - 31,600 (Berthelot, 
A Ch [5] 6,145), [N^O^Aq] = 29,820 {Th 2, 
199), N^ji decomposes slowly when kept, rapidly 
in sunlight, giving N2O4 and 0 (Berthelot, Bl 
[2] 21, 63) Burning P burns brightly in slightly 
wanned NjOj,, C bums in the vapour of N O^, 
but not in the solid or liquid compound , K burns 
brightly, but most of the metals are without action 
on N4O5, with S there is formed (NOJ^S^Oj 
(Weber, Ic) N2O5 reacts with water to form 
HNOg With cone HNO,, it produces H2N4O,, 
( = 2N3O5 H^O, or NjOj 2HN08 , v Dinitnc acid^ 
under Nitric acid, p 620) The reactions of 
NgOj pomt to the constitution NO, 0 NO^ 

pERNiTRio OXIDE NO3 or NjOj According to 
Hautefeuille a Chappuis (C R 92, 80, 134 , 94, 
1111, 130G), a very unstable compound of this 
composition is obtained by the action of the 
silent electric discharge on a mixture of N and 
0 at a low temperature When a certain quan- 
tity is formed, the substance begins to decom- 
pose to NOj and 0 Berthelot {Bl [2] 35, 227) 
Bays that the compound is obtained by the ao 
tion of the induction discharge on a mixture of 
O and NOj The compound is described as a 
liquid which does not solidify in a freezing 
mixture of ice and salt, and is extremely un- 
stable, decomposing to NO^ and 0 

Nitrogen, oxyaoids of The only oxyacids 
of N which have been isolated are nitric (HNO,) 
and dinitric (H2N4O,,) , nitrous acid (HNO^) and 
hyponitrous acid (H^jOj) are known in aqueous 
solution Nitric and dinitrio acids are described 
under the heading Nrraio Acn> (p 617) The 
present article contains descnptions of nitrous 
and hyponitrous acids and their salts 

Nitrous acid and Nitrites, HNO^Aq and 
M1NO3 Nitrites are usually, if not always, ac- 
companied by nitrates in nature Nitntes are 
present mt he atmosphere , Wanngton (0 J 
89, 229) has shown that when distilled water is 
exposed to the air it soon gives the reactions of 


nitrites Small quantities of nitntes are present 
in many nver and well waters (v Warmgton, 
C J 55, 537 , Munro, O J 49, 632) The juices 
of many plants contain nitntes (Genadius, Am 
Ch 5, 7) Nitntes are sometimes, but not gene- 
rally, found m sahva (Wurster, B 22, 1901) 
Nitntes are formed in the soil by oxidation of 
various nitrogenous compounds (u Nitrieioa 
TION, p 621) NaNO^ is formed by exposmg Pt 
black to air and NaOHAq (Loew, B 23, 1443) 
NH4NO2 IS produced by passing 0 and air over 
Pt black at 180°-300° (Ilosva, Bl [3] 2, 734) 
NH4NO2 18 also produced by bummg H in air 
(Struve, J 1870 199, 209 , SchOnbem, J 1862 
94, Z5ller a Grete, B 10, 2145), and also 
during the slow combustion m air of P or ether 
(Berthelot, A Ch [5] 12, 440 , O R 108, 543 , 
Kolbe, A 119, 176 , Ilosva, Bl [3] 2, 734) It 
was formerly stated that NH4NO2 is formed by 
the direct union of N and H^O (by evaporating 
HjO m air), but this has been disproved (Canus, 
A 174, 31 , Weith a Weber, B 7, 1745) , Ber 
thelot, however, asserts that NH4NO2 is pro- 
duced by subjecting H^O and pure N to the 
action of a very powerful induction coil (Bl [2] 
27, 338) NH4NO2 18 also formed by the oxida- 
tion of NHj by ozone (Canus, I c , Goppelsrdder, 
J pr [2] 4, 139, 383) Fe mtnte is said to be 
formed by passing air over reduced Fe at 190°- 
250° (Ilosva, Bl [3] 2, 734) Alkah nitntes are 
formed, along with nitrates, by the reaction of 
N O3 on alkali solutions (v Nitrogen trioxide , 
Eioctionsy No 2, p 664) Nitrous acid, along 
with H1 nO„ is produced by the action of cold 
water on N^O, (v Nitrogen trvoxxde , ReactionSy 
No 1, p 564) Nitrites are also formed by the 
reduction of nitrates , e <7 by heating KNO*, O 
18 evolved and KNOj remains, or by the action 
of amalgamated Zn on KNOjAq, KNO^Aq is pro 
duced 

The normal nitrites have the composition 
M^NOj and Mii(N02)2 , several basic nitntes are 
known Most of the normal nitntes are soluble 
in water and alcohol , AgNO, is one of the least 
soluble nitntes, from it most of the other nitntes 
may be obtained Nitrites are decomposed by 
heat, evolving NO or NOj, and leaving metallic 
oxide or metal , solutions of mtntes are decom 
posed by boibng, generally with evolution of NO 
and formation of nitrates Nitrites m solution 
are decomposed by dilute H2S04Aq, giving 
HNO,Aq, which soon decomposes to HNOsAq 
and NO Acidulated solutions of nitntes reduce 
KMn04Aq, KCr^OjAg, HjSAq, <feo , they ppt 
Au from AuClsAq, and Hg from mercurous solu 
tions These solutions decompose KIAq with 
separation of I, and give a brown colour with 
FeS04Aq , these reactions serve to distinguish 
nitrites from nitrates (For details regardmg 
the detection and estimation of nitrites, a manual 
of analysis must be consulted ) Nitrites may 
be regarded either as MO NO or as M NO^ , 
Divers (0 J 47, 226) endeavours to show that 
the second view is preferable 

Nitrous acid HNOgAq This acid is known 
only in aqueous solution, and it is doubtful 
whether HNOjAq has been obtamed free from 
HNOjAq Fremy (0 B 79, 61) says that a 
solution of N,0. in a considerable quantity of 
cold water may be kept for some days without 
ohange, and that on boiling NO and N,Og are 
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evolved. The solution very probably contains 
HNOj, but whether it is free from HNO, or not is 
undecided This solution acts as a strong reducer 
Thomson gives the thermal data [N*,0*,Aq] 
--6,820, |:H,N,0*,Aq] = 80,770, [2N0,0,Aq] 
-86,380 , [H,N0,0,Aq] = 62,846 {Th 2, 199) 

Nttrttes M'NOj and M“(N02)2, also basic 
B^ts, a5M0 2/N20|, and asMPjyNjOa The 
nitrites have been examined chiefly by Fischer 
(P 74, 116), Lenz (P 118, 282), Hampe (.1 126, 
296), Stromeyer {A 96, 230), Lang (J pr 86, 
299) 

Ammonium mtrite NH4NOJ A crystallme 
mass, decomposed by heat to N and HjO (u 
Niteogbn, Preparation^ No 2, p 667) Ob- 
tamed by decomposing NH^ClAq by AgNOjjAq 
Berthelot {Bl [2] 21, 65) says this salt is formed, 
along with N, by the action of dry NH, on NO 
and O It was formerly stated that NH4N Oj is pro- 
duced by evaporating water in air free from NH,, 
but this was disproved by Carius (A 174, 81) 
and by Weith a Weber {B 7, 1746) According 
to Berthelot (Bl [2] 27, 238) NH4NO2 is pro- 
duced by the action of a powerful induction-coil 
on a mixture of B^O and pure N NH4NO, is 
also formed by oxidismg NHgAq by ozone (Canus, 

I c , GoppebrSder, J pr [2] 4, 139, 888) , and 
also, along with ozone and HjOj, by burning H 
in air (Struve, J 1870 199, 209 , Zdller a Grete, 
B 10,2146) 

Ba/num mtnte Ba(N02)2 HjO (Fischer) 

Cadm/ium mtnte Cd(NOj2^0 (Hampe, 
Lang). 

Calcium mtnte Ca(N02)jH20 (Fischer, 
Hampe, Lang) 

Cobalt mtrite This salt is not known, but 
several double salts of Oo(N02), have been 
isolated. 

Cobalt-potassium nitrite 
2Co(N02)j 6KNO2 «H20 (x varies from 0 to 1, 3, 
and 4) Prepared by mixmg KNOjAq and 
Co(NO,)2Aq, or CoCl2Aq, addmg excess of acetic 
acid, washmg the pp with K acetate solution, 
and then with 80 p c alcohol, and drying below 
100° A bnght yellow powder, consisting of 
small 4 sided pnsms , very slightly sol water, 
insol alcohol or ether At 200° gives NO2, C02O,, 
and KNOj (Fischer, P 67, 245, Saint-Evre, ] 
J pr 64,86, 68,186, Braun, Pr 6,42, 7,313, 
Stromeyer, i 96,220, Erdmann, J" pr 97,386, 
Sadtler, Am 8 [2] 49, 189) Various other 
Oo-E mtntes are formed under different con- 
ditions of concentration and acidification (v 
esjiecially Sadtler, Ic) If Ca salts are present 
a triple mtnte of Co, Oa, and E is ppd (Erd- 
mann, Ic) A triple nitrite of Co, Pb, and E is 
described by Stromeyer (Ic) Erdmann (Ic) 
also descnbes a compound of Co(N02)« ENO-, 
and NH, 

Cobalt-ceesium nitrite 
Co(NOJ,.3CsNO|.H 80 (Rosenbladt, B 19, 2681) 

Cooalt-sodium nitrites 
2Co(NOJ,.4NaNO,.H,0 and 
2Co(N033.6NaN02.H20 (Sadtler, fc) 

Copper mtntes^ basic salts (Hampe , van der 
Meulen, B 12,768) 

Lead nitrites These salts were exammed 
by Proust, Chevreul (O A 46, 176), and Ber- 
zelius (G A 40, 194, 46, 166) P41igot (A 89, 
888) revised and classified the work, Bromeis 
(A 72, 88), von Lorena (W A B [2nd part] 84 


1133), and Meissner (J Z [2] 8, 26), more re- 
cently have exammed these salts The lead 
nitrites are all basic salts, many seem best 
looked on as compounds of basic mtntes mth 
basic mtrates They are obtamed by digesting 
PiyNO,)2Aq with Pb , von Lorenz says that 14 
different salts are thus obtamed 

Magnesium mtnte Mg(N02)2 3H20 (Lang); 
Mg(N02)2 2H20 (Hampe) 

Mercuric mi^te Hg(N02)2 2HgO HjO (Lang) 
Nickel mtnte Ni(NOJg (Lang) The double 
salts, Ni(N02)3 4 KN 02 , 

Ni(N 02)3 2KNO2 Ba(N02), , Ni(N02), 2Ba(N02)2 , 
NijNOja Ca(N02)2 2KN02 have been isolated 
(Erdmann, J pr 97, 385) 

Platino-nitrites v Plativum, vol iv 
Potassium mtnte KNOj Colourless, micro 
scopic, prismatic crystals (according to Lang, 
J pr 86, 296, the crystals are 2KNO2H.O), 
very sol water, insol absolute alcohol KNO^Aq 
with H2S04 evolves NO, and forms KNO,Aq 
KNO2 is prepared by passing into cold KOHAq 
the gas obtamed by heating starch with HNO,Aq 
S G 1 36, evaporating till crystallisation begins, 
pouring off from the crystals of KNO„ adding 
dilute acetic acid and 2 vols alcohol, separating 
the lower layer which forms and evaporating it 
(Fischer) Stahlschmidt (P 128, 46b) reduces 
ENOaAq by Zn in presence of NH,Aq Erd- 
mann (J* 1866 154) reduces KNOj by fusion 
with Fe, and crystallises from water 

Double salts of KNO with the nitrites 
Ba, Cd, Ca,Co, Cu,Pb, Mg,Hg Ni, Pd, Ag, Sr, and 
Zn are described by Hampe, Lang, and Fischer 
Silver nitrite AgNO^ Obtained by adding 
AgNOjAq to the solution produced by passing 
into KOHAq the gas formed by heating starch 
with HNOgAq S G 1 35, after neutralising this 
solution by acetic acid Small white crystals 
Dissolves in 300 pts water at ordinary tempera 
tures, easily m boiling water The decomposi- 
tion of AgN02 by heat has been examined by 
Divers a Shimidzu (C J 47, 630) Treated 
with H2S, AgNO^ yields Ag^S, S, NO, NHj, and 
NH^OH (Divers a Haga, G J 61, 48) 

Sodium mtnte NaNOj. A cryt>talline salt, 
prepared similarly to KNOj Etard (Bl [2] 27, 
434) recommends to fuse NaNOg with an equi 
valent quantity of K2SO4, and to extiact with 
alcohoL 

Strontium mtnte Sr(N02)2 (Hampe) 

Zinc mtnte Zn(N02)2 OHp (Lang , Hampe) 
Hyponitrous acid and Htponitbites , 
HgNjOgAq and M2N2O2 Hyponitrites were first 
obtained by Divers in 1871, by reducing nitrates 
by Na-amalgam (Pr 19, 426) The salts were 
exammed by Zom (B 10, 1306 , 11, 1630, 2217 , 
12, 1609 , 16, 1007, 1268) , van der Plants (B 
10, 1607) , Menke, (C J 88, 401) , Berthelot a 
Ogier (G B 96, 30, 84) In 1884 Divers and 
Haga (C J 46, 78) showed that the silver salt 
IS wAgNO The investigation has been con 
tmued by Divers and Haga (G J 47, 864 , 66, 
760), Dunstan and Dymond (G J 61, 646), and 
Berthelot and Maquenne (C R 108, 1286, 
1808) 

Zom prepared ethyl hyponitnte and deter- 
mined its molecular formula (from V D ) to be 
(G2H5)sN202 , hence the formula for the salts is 
better written MgNgOg than MNO 

Hypomtntes are produced (1) by reducing 
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nitrates or nitrites in solution by Ns amslgam 
(Diver^, (2) by electrolysing nitnte solution, 
using Hg as negative electrode (Zorn , Divers a 
Hags) , (8) by the reaction of Fe(OH)2 
line nitrite solution, or on NO in presence of 
alkali (Zom, Dunstan a Dymond), (4) by 
decomposing oxyamidosulphonates [salts of 
NH(SO,H) OH] by alkali (Divers) 

Silver hyponitnte Ag^^O, (Nttrosyl silver) 
Preparation — 1 Na amalgam is added to 
KNOjAq m the ratio KNO, 4Na,the liquid being 
kept cold When evolution of gas ceases the 
solution IS neutralised by acetic acid, and AgNO, 
IS added , the pp is washed in the dark with 
cold water, dissolved in cold dilute HNO,Aq, 
and reppd by Na^COjAq , the pp is thoroughly 
washed in the dark and dried vacuo over 
H2SO4 (Divers, Pr 19, 426 , D a Haga, 0 
J 46, 78) —2 Zom (B 12, 1609) reduces 
Ba(N02)2 by Na amalgam, and ppts by AgNO,Aq , 
the pp of AgjNjOj thus obtained is pure The 
Ba(N02)2 18 obtained by boiling Ba(NOa)2Aq with 
Pb, prepared by ppg dilute Pb acetate solution 
by Zn , the boiling is continued till all the Pb is 
changed to PbO , the PbO in solution is removed 
by CO2, and the last traces by H^S , the filtrate is 
evaporated to a thick oil, which cools to a mass 
of Ba(N02)2 » the salt is obtained pure by crystal- 
lising from 80 p 0 alcohol For preparing large 
quantities of Ag2Nj02, Zom (I c ) places the 
Na amalgam, in large pieces, m the middle bulb 
of a Kipp’s apparatus, the Ba(NO|)2Aq being in 
the lower bulb, and the upper he half fills with 
distilled water By regulating the stopcocks so 
that a slow stream of gas escapes, the reduction 
proceeds satisfactorily — 3 Pure FeSO^Aq is 
mixed with enough milk of lime to ppt the Fe 
as Fe(OH)2 , NaNOjAq is added (1 part NaNOj to 
10 parts FeSO^), and the apparatus is kept cold 
When the reaction is finished the solution is 
ppd by AgNOgAq (Zorn, B 15, 1268, cf 
Dunstan a Dymond, G J 51, 646) 

Properties and Reactions — AggNjO^ is a 
yellowish amorphous salt By standing m 
NHjAq over H2SO4, it is obtained in small crys 
tals (Zorn) The salt is not hygroscopic , insol 
water , may be kept in boiling v ater without 
decomposition , is decomposed at 0 100°, pro- 
bably giving AgNO, , when quickly heated to 
c 160°, Ag^N^O^ explodes, evolving brown vapours 
dissolves in HNO^Aq and HjSO^Aq, 
it is leppd by NH^Aq or Na^COsAq Unacted 
on by COg Decomposed by NaOHAq ate 70° 
Decomposed by HjPO^Aq, HjS, or boiling 
HCjHsOjAq, with production of H2N202Aq 
Ag2N2G2 reacts with OjHjI to form (C,H5)2N2G* 
(Zorn, B 11, 1630), the formula of which com- 
pound 18 molecular, as its V D has been deter- 
mined 

Banum hyponitnte BaNsOi is desonbed by 
Zom (B 16, 1007) 

Calcium and Strontium hypomtntes 
CaNjOs^dH^O and SrN202 6H2O are desonbed by 
Maquenne (0 R 108, 1808) 

Hyponitrous acid H2N202Aq Known only 
in solution Moist Ag2N202 is suspended in 
water, such a quantity of dilute HOlAq is added 
that a little Ag2N202 remains unchanged, and 
the liquid is filtered AgOl (van der Plaats, 
B 10, 1607). HfNxOgAq is an acid liquid, fairly 
Mable, may be boiled with HNOiAq or 


H OsHsOgAq without decomposition , reduces 
EMnOfAq, and separates 1 from KIAq The 
solution slowly decomposes, and after a few 
weeks not a trace of BL2N2O2 remains The 
liquid thus obtamed is neutral , probably NjO 
and H2O are formed It was proved by van der 
Plaats {I c ) that cone H2SO4 evolves N2O from 

HjNgOjAq 

Constituhon of hypomtntes — The compound 
(C2H4)2N202 reacts not as an ethereal salt but as 
a diazo compound , with reducers it evolves N 
and forms OjHgOH, water produces OgHjOH, 
CH3CHO, and N The constitution of this 
compound is CgH^ 0 N N 0 OgHj, and hence the 
constitution of the acid is probably HO N N OH 
(Zorn, B 11, 1630) This formula is confirmed 
by the production of hypomtntes, along with 
sulphites, by the action of EOHAq on 
NH(S 03 K) oh This reaction shows that the 
0 in hypomtntes is in direct union both with N 
and H (Divers a Haga, C J 66, 760) 

Nitrogen, oxybronude of, NOBr {Nttrosyl 
bromide) Mol w not detemuned directly , 
probably = 109 72, from analogy with NOCl A 
very dark brown liquid Obtamed by passing 
NO into Br at —7° to —16° (Landolt, A lib, 
177) , also by distillmg mtrosyl sulphate 
(NO H SO4) with KBr (Girard a Pabst, Bl [2] 
80, 631) Landolt gives bp as — 2° , Girard a 
Pabst as 19° Easily decomposed to NO and Br 
by heat With cold water forms HBrAq and 
HNO^Aq, with KOHAq forms EBrAq and 
KNOgAq 

Nitryl tribromide Landolt (A 116,117) 
supposed that a compound NOBr, is obtamed 
(along with NOBr) by passing Br mto well-cooled 
Br That the amount of NO absorbed by Br, at 
0 15°, is nearly mdependent of pressure, and 
conesponds approximately with the quantity 
required to form NOBr,, was shown by Fattison 
Muir {C J 28, 844) The experiments of 
Frohhcn(A 224,270),andof Roozeboom(B T G 
4, 381) have shown that the so called mtryl tri- 
bromide IS probably only a mixture of NOBr and 
Br 

Nitrogen, oxychlorides of The compound 
NOCl has been isolated , the existence of NOjCl 
IS very doubtful , according to Hautefeuille a 
Ohappuis(A Ch [6j 2, 282), a compound NgOlgO,, 
IS formed by passmg N with 0 and Cl through 
an induction apparatus The non existence of 
NOOlj, said by Gay Lussac to be produced by 
the reaction of cone HClAq with HNO, {A Ch 
[8] 28, 203), has been proved by Tilden (O J 

27, 688), and this has been confirmed by Gold- 
schmidt (A 205,372) 

Nitrostl CHLORIDE 1:11001 (Chloronitrousgo^) 
Mol w 66 34 V D 83 at 0 16° to 700° (Sud- 
borough a Millar, G J 69, 78) S G at -18° 
1438, at -12° 14165 (Geuther, A 245, 97, 
Tilden, G J 27, 630) Boils at o -8° (Tilden) 
An orange red gas, liquefied by passmg through 
a U tube cooled by ice and salt , the liquid is 
reddish yellow Dissociation mto NO and 01 
begins at c 780°, at 986° about 42 p o is disso- 
ciated (S a M , I c ) For absorption-g^tmm 
V Magnanmi (E P C 4, 427) Formed ny com- 
bination of NO with 01 (Gay-Lussac, A. Ch [3] 

28, 203) , by the reaction of POI5, PCfigt or AsGl, 
with NOj or NgOg , and by the reaction of POCl, 
with KNO, (Naquet, / i860 102), by passing 
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EGl into N2O4 at a low temperature by heating 
cone HGlAq andHNO,,and byheatmgNO H SO4 
with Nad 

NOd IS more readily prepared by warming 
HNOjAq S G 1 42 with 0 4 vole HdAq S G 
1 16, passing the gases over Cad, and then into 
oonc H,S04 until the acid is saturated, then 
addmg perfectly dry NaCl, and heating gently 
(Tilden, G J 27, 630 , cf Girard a Pabst, Bl 
[2] 80, 631) 

NOCl reacts with H,0 to form HGlAq and 
HNO,Aq, with KOHAq it produces EGlAq and 
^O^q , Hg decomposes it, formmg NO and 
HgCl , it dissolves An and Pt more slowly (Til- 
d^, I c ) With cone HjSO^, mtrosyl sulphate 
(NO H SO4) IS formed (Tilden) NOd reacts 
energetically with SO, to produce NO, SO, Cl 
(Weber, P 123, 333) Forms double com- 
pounds with many metallic chlondes, Aid,, 
SbCl, (v Sudborough, G J 69, 666) 

Nitrtl chloridb NOaCl A compound 
with this composition was supposed to be formed 
by the reaction of POCl, with AgNO, or Pb(NO,),, 
alsobypassmgavery slow streamof Clover AgNO, 
ate 95° (Odet a Vignon, G B 69, 1142, 70, 
96) , Hasenbaoh obtained a hqmd which he 
took to be NOjd by passing Cl and NO, through 
a hot tube and coohng the issuing gases (J* jpr, 
[2] 4, 1) , Williamson (Pr 7, 16) poured 
SO|OHCi on to KNO3, obtained a gas 
which formed HNOgAq and HClAq with cold 
water, and was supposed by W to be NO, Cl , 
Muller (A 122, 1) supposed that NO,Cl was 
formed by the reaction of NO, with PCI,, and 
Schif thought he had obtamed the compound 
as a product of the reaction of HNO, with 
PCI, Meissner (J Z 10, 27) failed to obtam 
any NOjCl by the processes used by Odet a 
Vignon, Schiff , Muller, and Wilhamson Geuther 
(A 245, 96) could not form NOgCl by the reaction 
of PCI, with HNO,, NO,, or a mtrate Williams 
{G J 49, 222) showed that NO, Cl is not pro- 
duced by the reaction (1) of POCl, with Pb(N03),, 
(2) of POCl, with HNO,, (3) of SO,.OH Cl witii 
ENO„ (4) of 80,01, with KNO, , he also estab- 
hshed a very large probabihty m favour of the 
conclusion that the products of the reaction of 
NO, with Cl, at different temperatures, are 
NOOl, and N,04 holdmg more or less Cl m 
solution 

Nitrogen, phosphide of, t; Pbosphobus 


Nitrogen, phosphochlonde of, N,P,C1, 
{Phosphorus chloronitnde Nitrogen chloro- 
phosfjfli/ide Phosphorus nitrogen Monde) Moh 
w 847 18 V D 176 7 (Gladstone a Holmes, 
0 J 17, 226 , Wichelhaus, B 3, 163) 8 G 1 98 

(G a H) Melts ate 110° (G a H), at 114° 
(Wlj boils at 240° (G a H), at 260°-260° 
(W ) Crystalhses m tnmetrio forms , ah c 
= 4417 1 1 8166 (Groth, B 3, 166), M - 109 9. 
(G a H) 

Formation — By heating PCI, with NH4OI, 
NH,, or NH,HgCl 

Preparation —1 POlj is saturated with dry 
NH„ the product is distilled with water, and the 
orystals Which form on the sides of the receiver 
are washed, dried, and recrystalhsed from hot 
ether rWOhler a Liebig, A 11, 146) —2 A miz- 
ttue ox 1 pt PCI, and 2 pts. NH4CI is heated m 


a flask connected with a reversed condenser p 
the mass gets red, then brown, and the N,P,Clg 
sublimes, the compound is dissolved out m 
ether and crystalhsed, or is blown over in steam 
(Gladstone, 0 *7 8, 185 , modified by Couldndge, 
G J 68, 898) The yield is not more than 10 p 0 
of the PCI4 used —3. An intimate mixture of 
white pp (NHaHgCl) and PClj is gently heated 
in a flask , the product is treated with water, 
which dissolves out HgCl, and NH4CI, the 
residue is dried and the NgPsCl, is dissolved out 
(from PC1,N3H4) by ether (Gladstone a Holmes, 
O. J 17, 226) 

Properties — Hard, lustrous, trimetric, orys- 
tals , sol alcohol, ether, or CHCl, , insoluble i» 
water, but slowly decomposed (G a H , W ) 
Gives off white fumes when heated in air , may 
be subhmed m H or H2S Solution in alcohol 
slowly decomposes, also that in ether if a trace 
of water is present (even in absence of water, 
according to Wichelhaus) Is not acted on by I 
fG ) , nor by hot H2S04Aq, HClAq, or HNO^q 
(Wdbder a Liebig) , decomposed by hot fuming 
HNO, (G) 

Reactions — 1 Water forms pyrophospho- 
diamic acid (P2N,HsO,) and HCl, accordmg to 
G a H. , but W says the products are many and 
compheated — 2 Ammonia or potash decomposes 
N,P,Clg m alcohoho solution, the reaction being 
similar to that of water (G a H ) — 3 Ammonia 
gas passed over melted N^PjCl, forms phospham 
nPN(NH), and HCl (Couldndge, G J 63, 398) — 
4 Heated with aivUine, P3N,(NHC^4)a is formed 
(Hofmann, B 17, 1909 , Couldndge, f c ) , ortho 
iolundinet and phenylhydrazine produce sunilar 
reactions (C , Z c ) — 5 Nascent hydrogen forms 
PH, (W , I c) — 6 Heated with copper oxide r 
NO, and N are evolved — 7 Passed over red hot 
trow, N IS evolved and FeCl, and Fe phosphide 
remain (W a L) 

Nitrogen, selenide of (?NSe) Espenschied 
(A 113, 101) passed NH„ diluted with H, over 
well cooled SeCl4, shook the product with water, 
and washed the ppd mixture of Se and N selen 
ide with GS, (to extract Se) , he thus obtamed 
an orange-yellow powder, which was extremely 
explosive and very dangerous to handle Analyses 
pomted to the formula NSe, but E supposed 
that the substance probably contained H besides 
N and Se For details of preparation and proper- 
ties V Espenschied (Z c ) 

Nitrogen, silicide of, v Silicon nitbide, in 
vol iv 

Nitrogen, sulphide of, wNS Mol w un- 
known S G 2 1166 at 16° (Michaelis, Z [2] 
6, 460) , 2 22 at 16° (Berthelot, A Gh [5] 27, 
202) Sublimes at 136°, melts at 158°, and 
decomposes with slight explosions at 160° (M , 
Z c , at 207° according to B , Z c ) Berthelot (Z c ) 
gives [N,S] « - 31,900 N sulphide was prepared, 
but not pure, by Soubeiran (A Gh [2] 67, 71) , 
Fordos and G61is obtamed it approximately pure 
(A *Gh [8] 82, 386), it has been examined 
lurther by Michaelis (Z [2] 6, 460), and Demar- 
qay {0 B 91, 864, 1066 , 92, 726) N sulphide 
easily explodes when rubbed or struck with a 
hammer 

Preparation , — 1 SCI, or S^Ol, is dissolved in 
8-10 vols GS3, and dry NH, lis passed in , tha 
liquid darkens in colour, and a ooohmeal red pp 
IB produced, which dissolves after a tune and m 
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brown powder is ppd., passage of NH, is con> 
tmued until the brown pp dissolves, and the 
liquid becomes orange-yellow with a few nearly 
oolotirless flocks of NH^Gl floating m it (addition 
of more NH, decomposes the NS in solution) , 
the liquid is filtered and allowed to evaporate, 
when orange red NS separates , the NS is col- 
lected and washed with CS,, to remove traces 
of S Omitting mtermediate products, the 
reaction may be represented approximately as 
8NHa + 3SCl2 = 2NS + S + 6NH,Cl (F a G)— 2 
SOCla is surrounded by cold water, and NH, is 
passed into it, after a time the cold water is 
removed, the solid mass is mixed by a glass rod, 
and NHg is passed over it as long as absorption 
contmues , the nearly white mass thus obtained 
18 treated with CSg, and the solution on evapora- 
tion deposits NS , the msol m CS^ consists of 
NH4CI, (NH4)2SOa, and polythionates of NH^ 
(Michaelis) 

Properties — Orange-red, rhombic (or ?tn 
olimc) crystals, with a famt odour, which be- 
comes more marked at c 120°, the vapour 
rapidly attacks the mucous membrane of the 
nose and eyes , detonates at c 160° , explodes 
violently when rubbed or struck by a hammer , 
adheres strongly to glass or paper when rubbed 
thereon, is electric Insol m, but slowly de 
composed by, water , shghtly sol alcohol, ether, 
turpentine, CSj is the best solvent, this solution 
slowly decomposes 

Reactions — 1 Water slowly decomposes NS, 
forming NHjAq, (NHJ^SgOsAq, and (NH J^SgO^q 

2 Potash forms NEC,, KgSjOjAq, and K^SOgAq — 

3 Hydrogen chlori^ produces NH4OI, chlor 
ides of S, and probably a compound of NS with 
SCl^—d Chlorine reacts on NS in CHCl, with 
formation of a compound of S chloride and NS , 
Demaiqay (C R 91, 864) gives the formula 
SNCl to the product, and says that addition of 
NS to this produces (SN)3C1 — 6 A large excess 
of sulphur chloride reacting on NS in CHCl, 
produces a compound of S, N, and Cl, to which 
Demarqay (C B 91, 1066) assigns the formula 
S^NsCl — 6 Nitnc dcid forms S4N,NO,, and suU 
phunc acid produces HOI and S4N3HSO4 (D , 1 c , 
also C R 92, 726) 

Combinahons — With sulphur dichlonde to 
form several compounds, especially 2NS SCl^, 
4NS SCI,, and 6NS SOI, (Michaehs) 

Nitrogen, sulphochlonde of 
NS201(«N,B, SOLj) According to Soubeiran 
(A Oh 67, 87, 101), this substance is formed by 
heating, m a setfled tube at 100°, the compound 
2NH3 SCI,, which is obtamed by passing a slow 
stream of NH, into SCI, NS,C1 is a citron- 
yellow solid , decomposed by heat to N, S, and 
SjCl,, decomposed by water to NH4CI and 
HjSaO, NSjCl IS also said to be formed by 
passing 00, mto a hot solution of NS in 8,01, 
M M P M 


NITROGEN GEOTO OF EIBMENTS Ntfro- 
gent phosphorust vanadvumt arsemCt mohium, 
anivmonyt didymiurrit erbium^ tantalurrit bis- 
muth Of these ten elements, N, As, Sb, and 
Bi are found uncombmed , the others occur only 
m combmation N is found m vast quantities 
in the air , compounds of N and also of P occur 
in large quantities in rocks and m ammal and 
vegetable matter Compounds of As, Sb, and 
Bi are widely distributed m minerals, but no very 
large quantities are found Compounds of V are 
found widely spread about, but they occur only 
in comparatively small quantities The com 
pounds of Nb, Di, Er, and Ta have been found 
in but a few minerals , these four bodies are 
classed among the rare elements Sb has been 
known as a metal from about the end of the 
fifteenth century, and Bi from the sixteenth cen- 
tury , P was prepared in 1669, As in 1694, and N 
m 1772 , V was obtamed by Roscoe m 1867, in- 
vestigations on this element havmg been earned 
on from the beginmng of this century , Di was 
isolated in 1842, Nb and Ta were obtamed 
nearly pure in 1864, after a long series of mves- 
tigations conducted by different chemists from 
1801 onwards , researches on Er have been 
carried on since 1788 to the present day, but the 
element has not yet been isolated Within 
recent years great doubt has been oast on the 
elementary character of Di, and although the in 
vestigation of Er is yet far from complete it is 
very probable that the substance known by this 
name is not a simple body Of the names given 
to the ten elements, As is derived from the name 
by which the chief ore of this metal was known 
m ancient times , N, P, and Di express character- 
istic properties of the elements , Er is derived 
from the locality where the mmerals were found 
from which the compounds of this element have 
been prepared , V, Nb, and Ta are taken from 
mythological personages , and the ongms of the 
names Bi and Sb are not known with certamty 
N 18 obtained from air by removmg the 0 by 
hot Cu, or other deoxidiser , P is prepared by 
heating Ca phosphate with SiO, to combine with 
the Ca, and 0 to remove the 0 , As, Sb, and Bi 
are prepared by removing O from the oxides by 
C , V and Nb by reduemg the chlorides at a high 
temperature by H, and Di by reduemg the 
chloride by Na or K , to obtain Ta, the compound 
Na,TaFg is reduced by Na , Er has not yet been 
isolated N is a gas at ordinary temperatures, 
but has been hquefied at a very low temperature 
under great pressure , P is a soft solid with a low 
melting point and not high S G , the other ele 
: ments are hard, lustrous, and metal like , none 
has a very high S G , Ta =» 11 (?) is the heaviest , 
and all melt at or below a full red heat (M P of 
V, Nb, and Ta, not determined , Er not isolated) 
The following table presents some of the ohi^ 
properties of the ten elements — 



NrrBOOBK 

Vanadium 

Niobium I 

DlDTUIUM 

Tantalum 

Atomic weights 

14 01 

1 512 

94 

144 

182 


One or more compound of each element, except Bi, has been gasified , speciflo 
heat of Bi only has been determmed directly Mol w ofN«iAtw x2; 
mob w of none of the others known 

Melting pomte 

1 - , 

1 — 1 

1 — 1 

1 b00'’-700° 

— 
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gramim 
(approx) 
Specific heats 
Ato mic weight 
Spec grav 
(approx ) 
Occurrence and 
preparation 


(liquid) 885 55 


In large quan 
tity m air 
Many com 
pounds, espe 
cially nitrates 
and NH, com- 
pounds, are 
widely distri 
buted in large 
quantities 
Prepared by 
removing O 
from air 


Vanadates of Niobates occur 
Pb, Ca, Bi, &c in a few rare 
occur as com minerals Pre- 
paratively rare pared by re- 


minerals 
Small quanti 
ties of V com- 
pounds are 
very widely 
distributed 
Prepared by 
long continued 
heating VCl^ 
m H 


peatedly heat 
ing NbOlj in 
H 


Silicate of Di is 
found in seve 
ral rare mine 
rals Prepared 
by heating 
DiClg with K , 
or by electro- 
lysing molten 
DiCl, 


Tantalates 
occur with mo- 
bates in a few 
rare minerals 
Prepared by 
heating 
KjTaP, with 
K, or NajTaF, 
with Na. 


Physical Colourless, 

properties tasteless, 


lolourless. Grey, lustrous Steel grey, lus White solid, Grey, lustrous, 
tasteless, crystalline trous solid with slightly solid , not ob 
odourless gas , powder yellow tinge , tamed free 

liquefied at hard, ductile from impuii 

ties 


liquefied at 
very low temp 
and great pres- 
sure, liquid 
boils at 0 
- 195 ^ 

Chemical Combines Burns in air to Bums in sir to 
properties slowly with 0 VjO, then to NbgOj Oom- 
under influence VjOj, and bines with Cl 
of electric dis finally to V^Oj to NbClj Sol 
charge, also to Burns m Cl to mconc H2SO4, 
a small extent YCI4 Com- not m HNOg 
with H At bines with N or HClAq 
high temp to form VN Nb^Oj forms 
combmes with Dissolved by niobates with 
B, Cr, Mg, Si, cone H2SO4 basic oxides , 
and V, and and HNO,, also dissolves 
perhaps also forms vana- in H2SO4, but 
with Al, Fe, dates with mol- no definite 
and Zn Com- ten alkalis salts isolated 
pounds exhibit Some oxides No hydride 
most diverse are basic, eg known with 
chem proper- VgO, , others certainty, but 
ties, oxides are basic and there are in 
are generally acidic, e y V3O4 dicationsof ex- 
acidio , one which forms istence of hy- 
hydride is salts with acids dride horms 
strongly alka- and also with a nitride Oxy- 
hne, another is alkahs Be- chlonde is 
acidic Never acts both as a NbOCl, Com- 
re|)laces H of metal and a pounds formed 
acids to form non - metal by replacing H 
salts Forms Forms oxy- of acids by Nb 
the oxychlor chlondes not yet Iso- 
lde NOOl An VOCl„ VOCl^, lated, but pro- 
allotropioform and VOOl bably exist 
perhaps exists. Does not form &nd 

proof is not a hydnde NbOF, form 
satisfactory Atom is tetra- many double 
Atom is tri- valent myOl4, salts. Atom 
valent in NH, perhaps tnva- pentavalent m 
lent m VOOl, NbOl,. 


Bums m air to 

D12O3 D12O5 

exists and acts 
as a peroxide 
DijO, IS basic, 
easily sol di- 
lute acids De 
composes cold 
water slowly, 
and hot water 
rapidly Di is 
almost cer- 
tainly a mix- 
ture or com 
pound of two 
or more ele- 
ments DiOCl 
18 isolated No 
hydride No 
compounds 
gasified. 


Burns in air to 
Ta206 Com 
bmes with 01 
to form TaClj 
Ta20, forms 
tantalates with 
alkalis, seems 
to have nobasic 
properties Sol 
only in HFAq, 
and H2SO4 + 
HFAq Forms 
a nitride No 
hydride known 
No oxychlor- 
ides isolated 
Atom penta- 
valentinTaGlj, 
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Atomic wetghts 
Motccular 


weights 61 92 and 123 841149 6 and 299 61 (?) 120 (?) 240 


Melting-pointa j 
(approx) 
Specific 

gravities 
(approx ) 
Specific heats 
Atomic weigh t 
Spec grav 
Occurrence and 
preparation 


Compounds of all these elements, except Er, have been 
each, except Er, has been determined directly 

600'^ (under 

45° pressure) 425° — 


(?) 208 or (?) 416 
(d , and S H of 


Physical 

properties 


Many phos ! 
phates occur in 
large quanti 
ties and widely 
distributed m 
rocks and 
waters, also m 
bones and 
plants Com- 
' pounds of P 
with C, N, and 
0, are found 
m nerve and 
brain matter 
Prepared by 
heating 
Ca^iVOt) with 
S 1 O 2 and C 
Soft, wax like, 
ciystaliine so 
hd , also a red 
amorphous 
solid Non con 
ductor of elec 
tricity 


Chemical Bums in air to 
properties P^O, and PgO^ 
Combmes di 
rectly with Cl, 
Br, and I, to 
form PXj and 
PXj Oxidised 
by HNO, to 
HjPO^ Oxides 
are anhydrides, 
several oxy- 
acids known 
Does not form 
salts by re 
placing H of 
acids Hydride 
PH, resembles 
NH,, but IS 
less alkaline 
Exists in 
two allotropio 
forms Atom 
tnvalent and 
pentavalent in 
gaseous mole- 
oules. 


Is found native 
m small quan- 
tity , com 
pounds with S 
and other ele- 
ments are 
widely distri 
buted, but are 
not found in 
very large 

quantities 
Piepared by 
reducmgASjO, 
by C 


Sb found native As silicate in a 
in small quan few rare mine- 
tity , Sb^S, rals Er has 
occurs in not yet been 
comparatively isolated 
small quanti- 
ties, fairly 
widely distri- 
buted , other 
compounds 
also occur spa- 
ringly Pre 
pared by re 
ducmg Sb^O, 
by 0 


Bi found native , 
chief com- 

pounds are 
Bi2S,andBi,0„ 
not found m 
any large quan 
titles, but fairly 
widely distri 
buted Pre 

pared by redu- 
cing Bi,0, by 0 


Grey, hard, 
brittle, ciystal 
line, solid , 
also as a black 
amorphous 
powder Fair 
conductor of 
electricity 
Burns m air to 
As^O, , ASjO, 
also known 
Combines di- 
rectly with Cl, 
Br, and I, to 
form AsX, 
Oxidised by 
HNO, to 
HgAsO^ Ox- 
ides are acidic, 
and AsjO, is 
also feebly 
basic Does 
not form 
salts by repla- 
cing Hof acids 
Hydride AsH, 
IS scarcely if 
at all alkalme 
Exists in two 
allotropio 
forms Atom 
tnvalent in 
gaseous mole- 
ooles. 


White, lustrous, Not isolated 
brittle, very 
crystalline, 
solid Fair 
conductor of 
electricity 


White, with 
shghtlyreddish 
tinge , brittle, 
crystaUine, not 
good conductor 
of electricity 


Bums in air to 
Sb^O, , Sbp, 
also known 
Combines di- 
rectly with Cl, 
Br, and I, to 
form SbX, and 
SbXj Oxidised 
by HNO, to 
I SbjO, and 
Sb,0,a;H,0 
Oxides are 
I acidic and 
basic Forms 
a few salts by 
replacing H of 
acids Decom- 
poses steam, 
evolving H 
Hydnde SbH, 
IS not alkahne 
Atom tnvalent 
m gaseous 
molecules 


Reactions of Er 
not known, as 
the metal has 
not yet been 
isolated Very 
probably Er is 
a mixture or 
compound of : 
two or more 
elements 
ErgO, IB basic, | 
no acidic ox- 
ide known No 
hydnde known 
No compound 
yet gasified 


Bums m air to 
I form BioO, , 
Bi,0, also 
known Com 
bines directly 
with Cl, Br, and 
I,toformBiX, 
Oxidised by 
HNO, to 
Bi3NO, Oxides 
are basic, BijO, 
acts as a basic 
I peroxide vnth 
I perhaps very 
I feeble acidic 
I properties 
Many salts 
formed by re 
placing H of 
acids by Bi. 
Decomposes 
steam, evolving 
H No hydnde 
isolated Atom 
tnvalent m 
gaseous mole- 
cules. 
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Oeneral formuleB emd characters of chief forms HjAsO^ Ab, 0, combines with a few an- 
compounds MH, , M « P, As. Sb M^O, , M ■« hydrides of strong acids to form such compounds 
any element of the group except Nb and Ta as arASgO, j/^O, Neither Sb^O, nor Sb^O, forms 
M2O1 , M « N, P, V, Nb, Sb, Ta, Bi M^O, , M - an acid with water , a few unstable salts Sbp, M3O 
any of the elements except Er M2Sa , M » have been isolated , three weakly acidic hydr&tes 
P, V, As, Sb, Di, Bi M2S5 , M~ P, V, As, Sb , of Sb^Oj are known, from each of which salts are 
some other sulpludes known, e g NS, VS, TaSj, denved With acidic oxides Sb^Og combines to 
no sulphide of Nb or Er isolated MOlg , M =» form xSb^Oj yA (A » acidic oxide, SO3, &o ), some 
any of the elements except Er and Ta MOlg , of these compounds are fairly well-defined salts, 
M = P, Nb, Sb, Ta , some other haloid compounds e g ShgO, SSOj The oxides Nb^Oj and Ta^Og 
exist, e g VCI4 , no haloid compounds of Er form s^ts when fused with alkalis, ajM^Oj yM^O , 
isolated with certamty HMO3, HgMOy, E[gM04, these oxides dissolve in some strong acids, 
H4M2O7 , most of these acids exist for M = N, P, probably with formation of salts, although none 
V, As, Sb , acids containmg Nb and Ta also has yet been isolated 

Irnftwn , no acids of Di, Er, or Bi isolated The oxyactds of the nitrogen elements are 
M28SO4, &o , M = Di, Er, Bi V0(S04), numerous, oxyacids of all except Di, Er, and 
.(V02)2(S04)g, &c AsgOg aSOg , SbaOa a^SOj, <feo Bi are known The table on p 676 presents the 

The hydrides NH^ PH,, AsH,, and SbH, composition of the most marked of the acids, and 
show a gradation of properties, from the strongly the relations between them, their corresponding 
alkalme N^ to the neutral AsH, and SbHg , oxides, and their salts , the symbol Aq added to 
NHg combmes readily with acids, PH, only with the formula of an acid means that that acid is 
such strong acids as S or HGl , Asl^ and known only in aqueous solution , M here stands 
BbH, do not combine with acids AsHg and for a monovalent metal , BO = basic oxide gene 
SbjBC, are easily decomposed by heat, while NH, rally, including M^O, MO, M^O, 
and PH, are stable m this respect The hy- The acids of N and P possess the charac 
^ides are idl oxidised by mixing with O and tenstics of acids much more fully than any of 
heating, NH, being the most difficult to change the other oxyacids of the N elements HNO^, 
in this way A hydride of Nb p NbH) probably HNO, , HPO„ H,P04, H4P2O7, H,PO, , H,As04 , 
exists N forms also the hydrides NgH and these acids are produced by the reaction of their 
N2H4, the former is a fairly strong acid, the correspondmg oxides with water — the other acids 
latter is basic Besides PH„ two hydrides of of the N elements are not obtamed directly from 
P, VIZ P2H4 and P4H2, exist their oxides, although in many cases the oxides 

Regarded broadly, the oxides may be divided are formed by heating the acids HNOjAq is a 
into three classes {l)acidic oxides ^ those of N and very strong acid, about equal to HOlAq , putting 
P , (2) hasiCi those of Di,Er, and Bi , (8) acidic and the strength or affinity of HNO,Aq as 100, that 
basic, those of V, As, and Sb — acidiio and ? basic, of H,P04Aq is approximately about 6, and that 
oxides of Nb and Ta The distinctly acidic of H,As04Aq about 4 One can scarcely give 
oxides of N areN20„N02, and N^Oj , with water the name acid to the hydrated oxides of Nb and 
NgO, forms HNO^q, and NgO, forms HNOgAq, Ta, and it is very doubtful whether Sb O3 SHjO 
hut NO, produces both HNO, and HNO,, NjO (=H,8bO,) can be called an acid It should be 
may be called the anhydride of H2N2O2, inasmuch remembered that the oxides of Nb and Ta have 
as it IS formed by heating HjNjOjAq, but the not been very fully examined 
acid has not been obtained from NgO NO can The chief haloid compounds of the mtro 
hardly be classed as acidic or basic , there are gen elements are MX, and MX^ , no haloid com- 
nompounds in which NO may be regarded as pound of Er has been isolated with certainty , 
playing the part of the more positive radicle, TaX, is not known, and pentahaloid compounds 
€ g NOCl and NO H SO4, and there are others of N, V, As, Di, and Bi have not yet been pre- 
m which NO seems to form the negative radicle, pared V forms VCI4, which has been gasified 
e g (N0)2H2, and perhaps NO OH P2O, and unchanged Most of the haloid compounds are 
P,0, react with water to form HgPO,Aq and formed by the direct union of their elements , 
H,P04Aq respectively , P,04 forms both of these they are decomposed by water, forming HXAq, 
acids The oxides MjO,, where M = Di, Er, or and oxyacids or hydrated oxides in the cases of 
Bi, react with acids to form salts M, 3X p » SO4, N, P, V, As, Nb, and Ta, and oxyhaloid com- 
2N0 „ Ac ) , B12O5 forms salts Bi, 8X ana evolves pounds in the cases of Di j? Er) and Bi , SbCl, 
O, this oxide probably forms bismuthates — gives SbOCl if httle water is used, but Sb,0,Aq 
B12O5 ojMjO — when fused with large excess of if much warm water is employed 
alkaUs, but these bimuthates cannot be isolated The sulphides, M2S3, of P, V, As, and Sb 
V2O, probably forms salts with acids , the com- react with alkali sulphides to form alkali thio- 
pound Y20,(S0,)4 aHjO has been isolated V2O4 salts , D12S, and Bi^B, show no acidic properties , 
With strong acids forms salts xY^O^ yA. (A « Er and Nb sulphides have not been isolated, and 
acidic oxide, SO,, Ac ), and with alkahs it pro- the sulphides of Ta have been studied but 
duces salts of the type a; V2O4 2/M2O VjO, reacts slightly, NS is an explosive compound, which 
with alkalis to produce vanadates aVjO, j/MjO , forms NH4 salts of thionic acids when treated 
it also combmes with several anhydrides to form with water or potash 

salts a;V203^A (A » acidic oxide, P2O,, SO,, Ac ) , The mtrogen elements form Group V of the 
the acids HVO, and H4y207 have been isolated elements m the classification based on the 
As 0, does not form an acid with water, but with penodic law This group is composed as 
EOHAq it produces KAsO,, AS2O, with water follows — 

2 4 6 8 10 

Evm senes N»14 V-ol Nb-94 Di«144 Ta-182 

8 

Odd senes P-81 


5 

As -76 


7 

Sb-120 


9 

Er-166 


11 

Bi-208 



NITROGEN GROtJP OF ELEMENTS 


m 


Acid 


Salts 


Corresponding 

oxide 


Bemarks 


NUvogen 

HaNjO^q 


HKO^Aq 


HNO, 




MNO, 


MNO,, also M3NO4, 
and many basic ni- 
trates ccNjOj yB. 0 , 
also probably a few 
acid salts 
M^NOa rrNjO, 

None 


Phosphorus 

HHjPO, 






H,HPO, 


mh;po. 


M HPO3 and M,PO, 




M IIPO3 and M H2PO, 


N,0 


NA 


NA 


NA 


None 


None 


PA(?) 


PA 


Acid not formed from NjO, but 
NjO obtained by heatmg 
H^jOjAq, and by action of 
BL^S04 on MjNjOjAq 

Acid obtamed by dissolving 
N^Og in fair quantity of cold 
water , solution slowly decom- 
poses to HNOgAq and NO 
Doubtful whether HNOAq 
has been obtained quite free 
from HNO, 

NPg reacts with water to form 
HNOgAq, NA obtained by 
removing HjO from HNO, 
byP.o. 


Acid formed by adding very 
cone HNOj to melted NA» 
and coohng 

Acid obtamed by action of equi- 
valent quantity of H^SO^Aq 
on Ba(AP02)*» which is pro 
duced by P reacting with 
BaOAq HjPOj decomposes 
by heat to H5PO4 and PA 

H PO3 obtained by A® on PbPO, 
m water and evaporation tn 
vacuo APOjAq fairly stable , 
boiled with H S04Aq forms 
HjPO^Aq and AP04Aq 

Acid unknown Na salt got by 
heatmg NaAPOgSHO to 
160° , Pb salt got by heating 
PbA(HP08)2to li 0 °tn vacuo 

Acid obtamed by slow action of 
cold water on PjO, , decom- 
posed by heat to HaP04 and 

PA 


HPO,, H3PO4, H4P2O, 


MPO, , M,P04, 

M HPO,, MH PO4 , 

M4PaO , MgHgPgOg 


Tanadium 

HVO, , H4V2O, 

Arsenic 


MVO,, M4V.O , also 
salts of types MjV04, 
MgVA, M.V40 ,„&o 
MAsOg, MgAsOg 


PA 


VA 

ASgOt 


Acids obtained by action of 
water on PgO^ A little cold 
water gives HPOj , cold water 
and PgOj in ratio PjO^ 2AO 
give AP2^7 > nioch water 
gives APO4 AP^i heated 
gives H4P2O7, and this at 
higher temperature gives 
HPOg P3O5 IS not obtained 
by heatmg the acids 

Acids not obtained directly from 
the oxide , but obtained 
by heating the acids 

AsgOg m water does not form an 
acid, but reacts with alkalis 
&o to form salts 


HAsOg , H3ASO4 , 

H4 As ,03 


MAsOg, MH2A804g 
M3HASO4, MgAsOg , 
M4A8,Oy 


AsgOg 


H,As 04 obtained by action of 
AO on AsgOg, A^Og gives 
H4AsgO„ and at higher tem- 
perature HAsOg IS formed; 
on heating HAsO,* As A 
AO are produced 
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NITROGEN GROUP OF ELEMENTS 


Aold 

Salts 1 

1 

Corresponding 

oxide 

Remarks 

Ntobtum 

a;Nb,Oj yRfi (? acids) 

a5Nb„Oa2/KO, some be 

Nb^O, 

Hydrates of Nb^Os are known , 

Antimoiw 

HaSbOa(? acid) 

long to types MNbO, 
and M^Nb^O,, others 

1 are more complex 

1 

MSbO. 

SbjO, 

but salts are not obtained by 
reaction of these with alkalis, 
but by fusing Nb^Oj with 
alkalis and alkaline oar* 
bonates 

HsSbOj IS not obtained directly 


M,Sb ,03 

?SbA 

from Sb^Ojjbut SbPjis formed 
by heating HjjSbOj H,Sb03 
scarcely exhibits acidic pro 
perties MSb02 are few , 

produced by dissolving Sb^Oj 
in alkalis 

Said to be formed by fusing 

HSbO,, HjSbO,, 

(?MSb 03 MSb 0 a) 

MSbO,, M^SbA, 

M^H^Sbp, 

So,0, 

Sb204 with alkalis and alka 
line carbonates 

Acids are not obtained directly 

H,SbA 

from SbPj, but oxide is formed 
by heating the acids HgSbO, 
gives HSbO, at 175®, H.Sbp 
is obtained from its salts , li 
IS easily decomposed to 
HSbO^ HSbOa dissolves m 
KOHAq, but does not form 
salts thus , MSbO^, obtained 
by fusing SbPs or HSbOj with 
alkalis or alkaline carbonates 
MjSb 0, are formed by action 
of RO on MSbOs 

Acid not formed directly from 

Tantalum 

Taa 03 2H,0(?acid) 

MTaOg , also complex 
salts of general form 
jcTa^Oj 2/RO 

Ta O3 


oxide, but oxide obtained by 
heating the acid Salts formed 
by fusing Tap, or H4Ta 0, 
with basic oxides 


The division into two families is not marked, 
the properties of the members of the group vary 
gradually from N, which is a typical non metal, 
to Bi, which IS distmctly metallic The pro 
perties of these elements and their compounds 
show that on the whole Y, Kb, and Ta form a 
family , As, Sb, and Bi another family , and K 
and P a third family Di and Er have not been 
much ezammed, and it is very probable that 
neither is an elementary substance For detailed 
descriptions of the elements and their chief com- 
pounds, V Niteoqen, Phosphorus, &c 

M M P M 

KITBOBLTGEBIN v Glyoebin 
yiTBO-HABMAIINE v Habmalinb 
KIXBO-HEMIFIO ACID 17 Hemipio acid 
HITBO-HEPTANE (?) 0,H,jN0, (193^- 

197®) SG ^ 937 Occurs among the pro- 
ducts of the action of HNO3 (SGI 38) on light 
petroleum oils (96®-100°) (Beilstein a Eurbatoff , 
B 18, 2029) Oil, sol warm EOHAq 

NITBO-HEPTYL-BENZENE 0,H,3C,H,N03 
G78® at 10 mm ) Formed by miration (Auger, 
BU [2] 47, 60) Heavy straw-coloured oil 
DI-KITBO-HEPTYIBBEOjH,8(NOj3 [182®] 
From heptmene and BEKOs (S G 13) (Moms, 
C. /. 41, 176), Tables (from alcohol) Sol 
alcohol, ether, and benzene, volatile witii steam 


NITBO HEXADECYL-BENZENE 

OaH4(C,6Hs3)NO^ Nitro cetyl benzene [c 36^] 
Formed by nitration of cetyl benzene (Krafft, B 
19, 2984) 

NITBO-p-HEXADECYL TOLUENE 

0«H3(N0JMe OiaHs, [40°] Obtained by nitra 
tion of hexadecyl toluene (Krafft a GOttig, B 
21 3182) 

’di NITBO HEXANE O5H,, CH(NO,)2 Ob 
tamed from hexyl methyl ketone and HNOj 
(Chancel, 0 R 94, 399) Heavy oil Yields 
n hexoic acid on reduction — KC«H,iNP4 yellow 
plates (from hot water) — AgA' 

Tetra nitro hexane C„H,o(NOj4 Crystals, 
obtained by passing NOj into an ethereal aolu 
tion of diallyl at 0® (Henry, B 2, 279) 

NITBO-HEXOIO ACID O.H.jNO* [112®] 
Formed by reducmg di nitro hexoic acid m alco 
holic solution by sodium amalgam (KulUiem, A 
167, 46 , Kachler, A 191, 169) Four sided 
pnsms, v sol water and alcohol With tin and 
HOlAq it yields methyl isopropyl ketone, hy 
droxylamine, and CO* On adding H^SO^ to a 
solution of the K salt mixed with KNOj, there 
is produced a blue colour, which can be taken up 
by ether — NaA' 8aq — BaA'a 3aq — BaO^HjN O4 
—AgA' 

Di-nitro-hexoio aoid OsHioNaO, [215®]« 
Formed by boiling camphor with HNO, (Hull- 






NITROBI-IMIDO-HYDROQUINONE 


hem,^ 163,231, Kaohler, 191,144) Plates 
(from >vater) — NH4A' — NaA'4aq — CaA'^ 3aq 
slender needles — BaA'2 6aq — BaA'gSaq — AgA' 
Formerly supposed to be C^Hi^NPg, v Di mtro 
hejitoic acid, under Camphoe, vol 1 p 672 
NITfiOHEXYLENE C„H,iN02(?) (210®- 

215°) A product of the action of HNO, (S G 
1 34) on the fraction 95°-100° of the petroleum 
of Baku (Beilstem a Kurbatoff, B 13, 1820) 
m NITRO HIPPURIC ACID 
C«H4(N02) CO NH CH2 COjH [162°] S 36 at 
23° Formed by the action of HNO3 and H 8O4 
on hippuric acid , and occurs in dogs’ urine after 
administration of m mtro ben/oic acid (Berta 
gnini, A 78, 100 , Schwanert, A 112, 69 , Con 
rad, J pr [2] 15, 2 >4) Needles Split up by 
HClAq into gly cocoll and m mtro ben/ 01c acid 
CaA'2 3aq — BaA'2. — CuA'a 6aq — ZnA'a 6aq — 
PbA'aSaq — AgA' 

p Nitro hippuric acid CaH^NaOj [129°] 
Occurs in urine after a dose of p mtro toluene 
(Jaff«l, B 7, 1673) Orange prisms (from alco 
hoi) -BaA'adaq — ^AgA' long needles -Urea 
salt HA'CONail^ [180°] Occurs in dogs’ 
urine after a dose of p mtio bon/oic aldehyde 
(Sieber a Smirnoff, M 8, 90) Peaily plates 
NITRO-HYDANTOIN CsH^NaO^ t e 

[170°] Formed from 

hydantoin and HNO3 (Franchimont a Klobbie, 
R T C 7, 12) 

DI p NITRO HYDROBENZOlN 

Acetyl derivative 

C6H4(N0 ) CH(OAc) CH(OAc) CJl^NO. [340°] 
From the dibromule of di p mtio di phenyl 
ethylene and alcoholic KOAc (hlbs a Bauer, 
J pi [2] 34, 346) Small follow crystals, m sol 
alcohol, itlif 1, and glacial HOAi 

NITROHYDROCHLORIC ACID v Chlor- 
HYDRIC ACID, ReOCtlOnS^ No 17, vol 11 p S 
NITRO-HYDROCINNAMIC ACID v Nitro 

$ PHENYL PROPIONIC ACID 

DI NITRO-HYDRO-p-COUMARIC ACID v 

Di Nil IK) p OXY j3 PHENYL PROPIONIC ACID 

NITRO HYDRO vj/.CUMOQUINONE CaH.jNO^ 
le C,Me3(NO )(0H)2 [106^ Formed fi 0111 

mtro ^ oumoqumone and SO2 (Nef, A 237, 18) 
Yellow needles (from ether) 

NITR0-HYDR0-(j8).NAPHTH0QDIN0NE 
CjoH^NO^tc C,„H,(NOJ(OH). [159 5°] Formed 
from mtro (J3) naphthoquinone and SO (Z lert 
ling, B 23, 177 , c/ Groves, C J 45, 299) lied 
needles, sol boiling water 

NITRO HYDROaUINONE ilfono methyl 
dther 0«H,(N02)(0Me)(0H) [83°] Formed 

from HNOgand C«H4(OMe)(OH) in ether (Wesel- 
sky a Benedikt, M 2, 369) Orange needles 
Di methyl ether CaH3(N02)(0Me)2 [71°] 
Formed from 06H4(0Me)2 and cold dilute (1 10) 
HNO, (Habermann, B 11, 1034, Muhlhauser, 
A 207, 253) Felted needles 

Mono-ethyl ether C^H,(N02)(0Et)(0H) 
[83°] Yellow needles (W a B ) 

Di-ethyl ether 0«H,(N02)(0Et)2 [49°] 

Formed by nitration (Nietzki, A 215, 148) 
Mono-hemyl derivative 
0^2(NOJ(00,H,)(OH) [168°] Formed by 

boiling the benzyl derivative of mtro arbutin 
with dilute H2SO4 (Sohiff a Pellizzari, A 221, 
871, G 14, 501) Yellow needles (from water). 
Vat. ttt 


m 

Di-henzyl derivative 
CaH3(N02)(0C7H,)2 [83°] Obtained by nitration 
of CgH4(0C7H7)2 Yellow needles (from alcohol) 
Di propionyl derivative 

COEt)2 [86°] Obtained by nitra- 
tion (Hesse, A 200, 247) 

Di nitro hydroqumone CeH4N203 % e 
C8H2(N02)2(OH) [5 2 4 1] [136 ] Obtained by 

saponification of its di acetyl derivative (Nietzki, 
B 11, 469 , A 215, 145) and also by boiling di- 
nitro arbutin with dilute H2SO4 (Streoker, A 
118, 293) Flat golden needles (from water) 
Its alkaline solutions are violet — BaA'' violet 
black needles with bronze lustre 

Di acetyl derivative [96°j Obtained 
by nitrating the di acetyl derivative of hydro 
qumone Yellow needles 

Mono methyl ether Needles 

Dt methyl ether The two crystalline 
isomerides C,H (N02),(0Mc)2[3 2 14] [177°] and 
C^H (NOJ (OMe) [5 2 14] [202°] are formed by 
nitrating CaH4(OMe)2 (Nietzki a Rechberg, B 23, 
1216) 

ilfono ethyl ether [71°] Yellow needles 
Di ethyl ether The two crystalline 
isomerides C.H (NO ) (OEt) [3 2 14] [130°] and 
C«H (N02),(0Et)2[5 2 1 4] [176°] are formed by 
nitration of the di ethyl derivative of hydro- 
qumone (Niet/ki, >4 215,150, N a R) 

Methyl ethyl ether 

C,H (N02)2(0Me)(0Et) [144°] Formed from 

0«H2(N02)j(0Me)(0Et) (Fiala, M 6, 914) 

Benzyl ether CJI (NO,) (OC,H7)(OH) 
[137°] Formed by nitration (S a P ) Golden 
needles — KA' aq explosne scarlet needles — 
C„H,<,N20 s 2NH3 Loses NHj in air, forming 
NHjA', which 18 stable 

Tri mtro hydroqumone Di methyl ether 
C,H(NO,)3(OMe) [101°] Formed by adding 
a solution of CgH4(OMe)2in HO Ac to acoldmix- 
tuie of H.>S04 and fuming HNO3 (H ) Yellow 
needles (from alcohol) 

Di ethyl ether C„H(NOj5(OEt)j [130°] 
Formed fiom either CgH (NOJ^lOEt)^ by further 
mtiation (Nietzki) Yellow needles Aniline 
forms red crystals of CgH(NOJ (NHPh)(OEt), 
[133°] whence alcoholic potash yields jellow 
crystals of C^U{^0^),{013.){0VA)^ [152°] 

Tetra mtro hydroqumone Di isobutyl 
ether CJNO )4(OC4H„)2 Formed by nitiatmg 
C,H4(0C,H,)2 (Schubert, M 3, 686) Needles 
(from alcohol), v sol hot HOAo 

DI-NITRO HYDROTOLUairiNONE 
C,HMe(NO,)o(OH), [149°-153°] Obtamed by 
saponifying its mono acetyl derivative, which is 
got by nitrating the di acetyl derivative of hydro 
toluquinone (Kehrmann a Brasoh, J pr [2] 39, 
377) Yellowish red crystals (oontammg aq) 
Acetyl derivative 

0«HMe(NO,),(OAc)(OH) [146°] Yellow crystals 
Di acetyl derivative 
0,HMe(N02),(OAo), [154°-157°] Colourless 

silky needles 

NITRO-DI IMIDO-HYDBOQDINONE 

0«H(N0,)(NH),(0H)2f3 5 2 4 1] Formed from 
di amido hydroqumone sulphate, HOAo, and 
HNOs (S G 14) (Nietzki a Sohmidt, B 22, 
1658) Needles or pnsms, Reduced by SnOl, to 
tri amido hydroqumone 
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NITRO-IMIDO-BI-PHENYL^SULPHOXIDE 


NITBO IMIBO-Dl PHENTL-STILPHOXIBE 

Formed by nitration ot 

imido di phenyl sulphozide (Bernthsen, B 17, 
2868) 

(a)-Di nitro imido-di phenyl snlphozide 

Formed, together with 

the(iS)-isomeride by nitration ofimido di phenyl 
sulphide (Bernthsen, A 230, 116) Orange 
needles Keduced by SnClj and HCl to (a) di- 
amido imido di phenyl sulphide 

Acetyl derivative Cj2H5Ao2N3SOj 
(j3) Di nitro imido-di phenyl enlphozide 
Lemon yellow powder Keduced by SnClj and 
HCl to ()8) di amido imido di phenyl sulphide 
NITBO-DI IMIBO-BESOBCIN 
C«H(NH)2(N02)(0H)2[6 4 2 31] Formed from 
di amido resorcin sulphate, HOAo, and B!NOa 
(Nietzki a Schmidt, B 22, 1669) Needles — 
KjA" orange needles 

NITBO-INBAZINE 0,H,(N02)N2 [181°] 

Formed, together with mtro cresol, by heating 
diazotised (4, 1,2) nitro o toluidme sulphate 
with water (Witt, Nolting, a Grandmougin, B 
23, 3636) Needles Yields a methyl deriva- 
tive 0,H4Me(N02)N2 [159°], an acetyl derivative 
[140°], and a bromo derivative 07H4Br(N02)N2 
'■229°] 

BI NITBO-INBIN v Indin 
BINITBO-INBIGO v Indkk) 

NITBO INOSITE v Inositb 
NITBO-IOBO- compounds v lono-HiTBO- 

oompounds 

NITBO-ISAHN V IsATiN 
NITBO-ISATOIC ACIB v Isatoio Aom 
NITBO-LACTIG ACIB v Niteo oxt pbopioeio 

ACID 

TBI-NITBO-LATJBENE 0„H„(N02),(?) [84°] 
From laurene, HNO„ and BE^SO^ (Fittig, A 145, 
160) 

NITBOLIC A0IB8 Compounds of the form 
RCH(N0)(N02) or EC(N02)N0H They are 
formed by the action of nitrous acid (i e KNO* 
and £[3804) on the sodium derivatives of primary 
nitro paraffins, and by the action of hydroxyl 
amine on the compounds R C(N02)Br2 Their 
alkaline solutions are red (Y Meyer, B 7, 1510 , 
cf vol 1 p 101) The compounds of the form 
RR'0(N0)(N02) formed by the action of nitrous 
acid on secondary nitro paraffins are called 
pseudonitroles The pseudonitroles are also 
formed by the action of NO2 upon ketones , thus 
acetone yields (CH,)2C(N0)(N02) (Scholl, B 
21, 606) The pseudonitroles may perhaps 
be formulated RR'O N 0 NO* (V Meyer, B 21, 
1291) The pseudonitroles do not form salts, 
their solutions are blue 

NITBO-MALONIC ETHER OH(NO,)(C02Et),. 
Formed from malonio ether (1 pt ) and HNO, 
(5 pts of S G 1 5), the product being extracted 
wi^ ether (Franohimont a Elobbie, ETCS, 
283) Heavy oil, deoomposmg carbonates and 
forming a white crystallme compound with NH,, 
deoomposmg at 150° 

ttethyl nltro-maloiiate lofms the analogous 
CH(N02)(00^e)2NBL [0 166°] 

o NITBO-MANBiUlC AOlB OJH,NOb le 
C4H4(N0*) CH(OH) OO3H [140°] Formed from 
di «-bromo-o-mhro acetophenone and very dilute 
EOE (Bngler a WOhrle, B 20, 2201) Formed 


also from 0 nitro benzoic aldehyde, KCy, MeOH, 
and HCl (Engler a Zielke, B 22, 207) Small 
crystals, v sol water 

Methyl ether Mek' [74 5°] Sol alcohol 
m Nitro mandelic acid [120°] Formed 
m nitro a amido phenyl acetic acid and HNO 
(Plochl a Loe, B 18, 1181) and also from di « 
bromo m nitro acetophenone and dilute KOH 
(E a W ) Yellowish rhombohedra with bitter 
taste — NH4A' ~ AgA' 

Ethyl ether EtA' [63°]* 
m Nitro mandelic imido ether 
C4H4(N02) CH(OH) C(NH)OEt [84°] Formed 
from m nitro-benzoic aldehyde, KCy, alcohol, 
and HCl (Beyer, J pr [2] 31, 393) Dendritic 
needles (from ligroin) —B'HCl [129°] Needles 
Cold dilute HClAq converts it quickly into 
m nitro mandelic ether [63°] 

p Nitro mandelic acid [126°] Formed in 
like manner (E a Z ) Yields p oxy phenyl 
glyoxylic acid on boiling with aqueous NajCO, 
Methyl ether [87°] Prisms 
Ethy l ether BAM [76°] Needles. 
NITBO-ME8IBINE v Nitro amido Mxsimi- 

BNB 

NITBO-MESITOL C4HMe3(N02)(OH) [64°] 

From nitro amido mesitylene andHN02(Kneoht, 
B 16, 1376 , A 216, 98) Yellow plates (from 
water), volatile with steam 

NITBO-MESITYLENE C,H2Me3(N02) [42°] 
(266°) Formed, together with much di-nitro 
mesitylene, from mesitylene and HN03(S G 1 38) 
(Fittig, A 141, 132 , 147, 2) Formed also from 
nitro amido mesitylene and HNO* (Ladenburg, 
A 179, 170 , Klobbie, ETCS, 31) Triclinic 
prisms (from alcohol) CrOj in HOAc oxidises 
it to C3H2Me,(N02) C02H[6 2 14] [200°-226°] 

(Emerson, Am 8, 268) 

Bi-nitro mesitylene CeHMe3(N02)2 [86°] 
Obtamed by dropping mesitjlene into cooled 
fuming HNO, Trimetric prisms, m sol hot 
alcohol 

Tri-nitro-mesitylene OgMe3(N02)8 [232°] 
Formed from mesitylene, HNO3, and H^S04 
Colourless needles (from hot alcohol) or tri 
chnic prisms (from acetone) Yields NH, and 
di amido mesitylene on reduction by tin and 
HClAq 

NITBO MESITYLENE STTLPHONIC ACID 

C,H„NSO, le C,HMe3(N02)(S03H) [131°] 
8 100 in the cold Formed from mesitylene 
Bulphonic acid and HNO, (Roze, Z [2] 6, 74, 
A 164, 65) Prisms (containing IJ aq) — KA' aq 
— BaA'2 — CuA'2 3aq — PbA'j aq 

(a) NITBO-MESITYLENIC ACID C^NO, 
te C3H2Me2(N02)(C02H) [5 3 2 1] [212°] 

Formed by nitrating mesitylenic acid (Schmitz, 
A 193, 162) Colourless crystals (from alcohol) 
— BaA'* 4aq needles, v e sol water 
Ethyl ether BiM [64°] Tables 
(3) Nitro-mesitylenio acid 
0,Bf*Me,(N0j)(C02H)[6 8 4 1] [223°] Found, 

m small quantity, in preparmg the preceding 
acid (Fittig, A 141, 149 , 147, 48 , Schmitz) 
Formed also by oxidising mtro mesitylene (g v ) 
monoolinio crystals (from alcohol) Melts at 
179° when crystallised from water — BaA'* 4aq 
— BaA'*2aq — BaA'a6aq — CaA'^Oaq — 
MRA'*llaq-AgA' 

EthyUther'&XM [79°]. Needles. 
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S ITRO-MESITYL-PHTHALIMIDS 
CI,H,<^^>N OoHMe8(NOJ [210°] Ponned 

by nitiation of mesityl phthalimide (Eisenberg, 

B *16, 1018) Pnsms, sol alcohol 
Di-nitro-mesityl-phthahmido 

0*H«<oo>N 0,Me3(N0J, [242“] Formed 

from mesityl phthalimide, HNO„ and H2S04(E ) 
Needles, sol alcohol 

NITRO METHANE CH, NO^ Mol vt 61 
(101°) S G 1 1441 , 1 1330 MM 1 868 

(Perkin, 0 J 66, 687) S V 69 5 (Schiff , Lessen, 

A 254,73) HFp 18,600 HFv 17,440 (Thom 
sen, Th ) Formed, unaccompanied by methyl 
nitrite, from Mel and AgNO, (V Mejer, A 171, 
32) Formed also by heatmg potassium ohloro 
acetate with potassium nitnte (Kolbe, J pr [2] 

6, 427, Preibisch, J pr [2] 7, 480, 8, 816) 
Heavy oil With alcoholic potash it gives a pp 
of CH^K N02(EtOH), the iqueous solution of 
which IS ppd by HgCl2, the pp being explosive 
Iron and acetic acid reduce it to methylamine 
Fuming H^S04 forms hydroxylamine and CO 
HClAq (S G 1 14) at 160° forms formic acid 
and hydroxylamine Benzoic aldehyde yields 
CgHj OH CH NOj (characteristic) (Priebs, A 225, 
319) Nitro methane converts dichlorhydrin 
CH Cl CH(OH) CH^Cl into di-chloro formin 
CH,01 CH(OCH01 CHjCl (Pfungst, J pr [2] 32, 
237) ZnEtj, followed by water, yields methyl- 
di ethyl hydroxylamme (Bevad, J B 20, 125) 

Di nitro-methane Potassium salt 
CHK(N02)2 Formed by passing H2S into a solu 
tion of CBrK(NOj2 uiixed with ammonia (Vil 
hers, Bl [2] 41, 282) Yellow explosive crystals 
Tn nitro methane CH(N02), Nitrofomi ' 
[16°] Formed by boiling with water tri nitro ' 
acetonitrile, a product of the action of HNO, j 
and H2SO4 on fulminunc acid (Schischkoff, A 
103, 3b4) White crystals, m sol water Ex 
plodes when quickly heated Reduced by tin 
and HOI to hydroxylamine, NH„ and HCy (V 
Meyer a Locher, A 180, 172) 

Tetra nitro-methane C(N02)4 Mol w 196 
[13°] (126°) Formed from tn mtro methane, ' 

cone H2SO4, and fuming HNO, (Schischkoff, A 
119, 248) White crystals, which will not burn 
NITRO METHANE TRICARBOXYLIC 
ETHER C(NO,)(C02Et), Formed from 
CH(C02Et), and HNO, (SGI 62) (Franchimont 
a Klobbie, R T C 9, 220) Oil 

NITRO-METHANE DISULPHONIC ACID 
CH(N02)(S03H)2 The salt K2A", formed by the 
action of cone H2SO,Aq on chloropicrm orystal- 
hses m minute plates, v si sol cold water 
(Rathke, A 161, 153 , 167, 220) 

NITRO METHOXY- compounds v Methyl 
derwahves of Nitro oxy compounds 

NITRO -DI METHYL- AMIDO -BENZENE 
SDLPHONIC ACID C^HjoNaSOjis 
08H5(NMe2)(N02) SOjH Formed together with 
08H4(N02)NMe3, from 0,H4(NMe2) SO3H and 
aqueous NaNO, (Miohler a Walder, B 14, 
2176) Yellow orystals (from water) — BaA', — 
CaAV 

NITRO -TETRA METHYL-DI-AMIDO-BEN 
ZOPHENONE 0,^„N,0, ♦ e 
NMe,.O.H,(NO,)COCANMe3 [144°] Formed 
from C0(0,H4 NMe,), by nitration (Nathansohn 


a Muller, B 22, 1883) Needles (from warm 
alcohol), si SOI. ether 

Di-nitro di-methyl-amido-benzophenone 
C,3H,(N03)2(NMe2)C0 [142°] Obtamed from 

C^H, CO 08H4NMe2 and fummg HNO, (Fischer 
A 206, 88) Nodules (from dilute HO Ac) 

Tetra - nitro di - methyl-di-amido-benzophen- 
one 00(08H2(N02)2NMeH)2 [226°] Formed 

by boihng its di nitro- denvative with phenol 
(Van Romburgh, B T 0*^, 262, 365) Platea* 
V si sol alcohol 

D% mtro- der%vat%ve 
C0(C8H2(N02)2 NMeNOj)* Formed by the 
action of cone HNO3 on CO(C8H4NMe ), or 
CS(C,H4NMe2)2 (R , Baither, B 20, 3296) Yel- 
low crystals, decomposing at about 210° 

NITRO - DI - METHYL - AMIDO - PHENOL 
Anhydride of the methylo-hy dr oxide 

0,H„NjO, , « Formed 

from mtro amido phenol, Mel and KOH (Griesff, 
j B 13, 647) Yellow crystals — B'HCl aq — 
B'HI 2aq — B'2H2PtCl8 6aq yellow crystals 
I Di-mtro-di-methyl-amido phenol CgHoNaO, 
[196°] Formedfrom 
KCy and alcoholic CbH,(N02)2NMe2 at 50° 
(Lippmann a Fleissner, M 6, 808) Triclmic 
yellow crystals Converted by boilmg KOHAq 
1 into dimethylamine and di mtro resorcin [146°] 

1 — NH4A' [195°] — KA' — BaA'2 l^aq — AgA' 

' red crystalline pp 

Tn nitro methyl amido phenol Nitro - de 
rivative CeH(NO2)3(0H) NMe(N02) [188°] 
Formed by boihng C8H(N02)4 NMe^NO^) with 
water (Van Romburgh, B T 0 8, 275) Yellow 
crystals (from water) Its methyl ether 
OeH(N02)s(OMe) NMelNOj) [99°] is formed by 
dissolving C8H(N02)4NMe{N02) m MeOH The 
ethyl ether C8H(N02)3(0Et) NMe(N02) [98°] 
IS formed in like manner 

DI NITRO TETRA METHYL DI p AMIDO 
DIPHENYL C8H3(N02)(NMe2) C,H3(N02)(NMe2) 
[188°] Obtained by nitration (Michler, B 14, 
2164 , 17, 118) Red needles 

DI NITRO- DI METHYL -p. AMIDO -DI 
PHENYLAMINE [4 2 1] 

08H,(N02)3NH.C8H4NMe2. [168°] Formedfrom 
C„H3Cl(N02)2and 08H4(NH2)(NMe2) (Lellmann a 
Mack, B 23,2739) -Orange plates 

p NITRO DI METHYL AMIDO DI PHENYL 
GARBINOL 08H4(N02) CH(OH) 08H4NMe*, 
[96°] Formed by boiling p-mtro benzoic alde- 
hyde with di methyl aniline and HClAq (Albrecht, 
B 21, 3294) Thin yellow needles 

Reactions — 1 Dimethylamline and ZnCl, 
yield C,H4(N02) CH(C8H4NMe2)2[177°] — 2 Boil 
ing alcoholic potash and zinc-dust form an 
azo compound [199°] — 8 Zinc-dust and HCl 
reduce it to di methyl-di amido di phenyl carbi 
nol [166°] and di methyl di amido di-phenyl- 
methane [93°] 

Methylo lodideB^Mel [0 176°] 
o-Nitro tetra -methyl-di^-amido tri-ph«ny> 
oarbmol O^H^sNjOj t e 

0,H4(N0J 0(0H)(0,H4NMe2)r o-Nitro mala- 
chite green [163°] Formed by heatmg di- 
methyl amlme (3^ pts ) with o mtro-benzoio 
aldehyde (1 pt ) and ZnOl, (1 pt ) on the water 
bath, and oxidismg the resulting leuoo base with 
PbO* and dilute H^04 (0 Fischer a Schmidt, 
jB, 17, 1890) SnuJl yellow crystals, sol alcohol 

V r a 
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m-Nitro-tetra-methyl-di-p axnido-tri-pbenyl- 

earbinol [8 1] C(OH)(C«H,NMe,) 

Formed by oxidation of m nitro tetra methyl di 
amido tn phenyl methane (E a 0 Fischer, B 
12, 802) — Flora te small green needles 

^-Nitro - tetra - methyl - di- amido-tri-phenyl- 
oarbmol Formed like the two preceding iso 
merides, and also by heating dimethylanilme 
with BzOl and ZnCl (E a 0 Fischer, B 12, 
800 , 14, 2528) Small golden prisms Dyes a 
splendid green --Picrate minute needles 
NITEO - DI - METHYL - AMIDO - PHENYL 
HEXYL KETONE t e 

OA(^0,) (NMe,) CO C«H,3 [65'=’] Obtained by 
mtratmg C«H^(NMe2) CO 0,,H,3 (Auger, Bl [2] 
47, 42) Yellow needles (from alcohol) 

o-NITRO - TETRA - METHYL-DI-p- AMIDO- 
TRI-FHENYL-METHANE 
OflH4(N02) OH(OaH4NMe2)2 o Nitro leuco mala 
cfvite green [160°] Prepared by heating o nitro 
benzoic aldehyde with dimethylanihne and 
ZnOU (Fischer, B 15, 682, 17, 1889 Yellow 
monoclinic prisms, si sol alcohol 

m - Nitro - tetra - methyl -di-amido-tri-phenyl- 
methane CH(C„H4NMe2)2 [152°] 

Obtained in the same way from m nitro benzoic 
aldehyde (E a 0 Fischer, B 12, 802) Yellow 
crystals, si sol alcohol 

jp Nitro -tetra -methyl di anudo tn phenyl 
methane [177°] Obtained from nitro ben/ 



Tetra nitro di- methyl di amido di phenyl 
methane CH2(04H2(N02)2 NMeH)^. [250°] 
Formed by boihng its di nitro denvatiye with 
phenol (Van Romburgh, B T 0 7, 233) 
Orange crystals, si sol hot alcohol 
Di nitro derivative 
CH2(04H3(N03)2 NMe NOJj Formed from 
CH2(CaH4 NMe2)2» acetic acid, and HNO, Yellow 
crystalline substance, decomposing at 2i7°-220° 
Hexa - nitro tetra methyl di amido tn - 
phenyl methane [200°] Formed by nitrating 
OH(OeH3)(OaH4NMe2)2 (O Fischer, A 206, 122) 
Golden needles, sol alcohol 

NITRO - DI- METHYL -p AMIDO-PHENYL 
OXAMIC ETHER C^Hj^NsO, te [13 4] 
O.H,(NMe2)(N02) NH CO COjEt [152°] Formed 
from di methyl-amido phenyl oxamic ether and 
mtrous acid (Wurster a Sendtner, B 12, 1804) 
Red needles Gives CgHs(NMe2)(NH2)a on re 
duotion by tin and HClAq 

NITRO - TETRA - METHYL - DI - AMIDO - 
PHENYL-Dl-TOLYL METHANE 
04H4(N02) OH(04H3Me NMe2)2 [224°] Formed 
from di methyl m toluidme and p nitro benzoic 
aldehyde (Eock, B 20, 1562) Yields a picrate 
ri99°] 

NITRO METHYL-AMINE v Mbthvl NITRO 
AMINB, p 279 

Nitro-di-methyl-amine v, Dz ubthtl nitro- 
ilONE, p 280 

o-NITRO-METHYL-ANILINE C^H^aO, te 
[1 2] CeH4(NOa) NHMe [28°] Formed by heat- 
mg 0 nitro phenol with alcoholic methylamine 
at 180° (Hempel, / pr [2] 41, 164) 

Nitrosamine 04H4(N0J N(NO)Mo [86°] 
m Nitro-methyl-anihne 

[1 3]0,H«(NO|).NHMe. [66°J. Formed by methyl- 


ation of m nitro aniline (Ndlting a Stncker, H. 
19, 548) Reddish yellow needles, sol ^ot Aq 
Acetyl derivative CgH4(N02) NAcMe. 
[95°] Needles, sol water (Meldola, C J 53,777). 
Benzoyl derivative [105^] 

Nitrosamine CeH4(N02) N(NO)Me [70°] 
p Nitro methyl aniline 

[1 4]CgH,(N02) NHMe [152°] Formed by heat- 
ing [1 41C H,(N02) Na NMe CgH4(NO )[4 1] with 
HClAq (Meldola a Salmon, C J 53,774) Shoit 
thick yellowish brown prisms or tablets (from 
alcohol), si sol hot water, v sol alcohol 

Acetyl derivative C4H4(N02) NAcMe 
[153°] 

Benzoyl derivative [112°] Prisms 
Nitrosamine CgH,(N02) N(NO)Me [100°] 
m Nitro di methyl-amlme 
CgH,(N02) NMe2[l 3J [61°] (280°-285°) 

Large red prisms Obtained by heating m nitro 
aniline hydrobromide (1 mol ) with MeOH 
(2 mols ) at 100° (S a B ) Prepared by nitra 
tion of dimethylanihne in presence of a largo 
excess of H^SO^, p nitro dimethylanihne being 
formed in smaller quantity A mixture ot 
193 g of HNO3 (SGI 35) andbOOg of ordinal y 
H2SO4 18 allowed to slowly drop into a solution 
of 200 g of dimethylanihne in 4,000 g of 
ordinary H^SO^, keeping the mixture cooled 
below 5° After standing for 4 or 5 hours it is 
poured into about 10 litres of iced water and 
filtered from theppd p nitro derivative, more of 
which separates on partial neutralisation witli 
Na^COj (50 or 60 g on the whole) The filtrate 
neutralised with Na^COj deposits the m nitro di 
methyl aniline , the yield is 160 to 170 g (Groll, 
B 19,198) 

Methylo bromide 0aH4(N02) NMojBr 
Crystalline (Stadel a Bauer, B 19, 1941) Yields 
crystalline B'MeCl, B'^Me PtClg, and unstable 
B'MeOH which is conveited by m nitro phenol 
into C3H4(N02) NMe3 0 [C2°J 

p Nitro di methyl aniline (^^^^(NOJ NMsj 
[163°] Formed by adding HNO, to a solution 
of dimethylanihne in HOAc (Webc r, H 10, 760) 
Formed also by oxidising p nitioso di methyl- 
aniline with KMnO^ (Wurster, B 12, 528 , cf 
Schraube, B 8, 61b) , by heating p ohloro nitro 
benzene with NMe^ at 180° (Leymann, B 15, 
1234) , and by the action of nitrous acid on 
C„H4(NMe2) SO3H (Michler a Walder, B 14, 
2176), on C,H4(NMe,) N2 C^H^NMc (Lippmann 
a Fleissner, B 10, 1421) , and on the base 
CeH3(N02)(NH2)NMe (Hewi, B 21, 2309) 
Yellow needles Does not form salts 

Di nitro-methyl aniline C^H Na04 ue, 
C4H3(N02)2NHMe [177°J 

Formation — 1 Fromchloro di nitro benzene 
and methylamine (Leymann, B 15, 1234) —2 
By heating C3H3(N02) NMe^ [78°] m HOAc with 
bromine (L ), or CrO, (Van Romburgh, BTC 
8, 250) — 3 By nitrating the formyl, acetyl, or 
oxalyl derivative of methyl anihne (Norton a 
Allen, B 18, 1995 , Norton a Livermore, B 20, 
2273) 

Properties — Yellow crystals, v iol alcohol, 
b 1 sol hot water 

Di nitro di-methyl-aniline 
03H,(N02)2NMe3[4 2 1] [87°] Formed from 

CaHjC^NOjJa and NMe, (Leymann, B 15, 1283) 
Prepared by slowly adding 500 g of dimethyl 
anihne to a mixture of 6 htrea of ordinary oonoi 
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HNOj £tod 6 litres of water, cooled to 0° , the 
yield being 116° (Mertens, B 19, 2123 , cf 
Weber, B 10, 763) Large yellow pointed 
crystals or prisms V sol alcohol, chloroform, 
benzene, acetic acid, and HClAq Heated with 
10 p c KOH aq it readily decomposes into di 
nitro phenol [114°] and dimethylamine Boiled 
with fuming HNO^ it is converted into tri nitro 
phenyl methyl nitramide C„H^(NOj3 NMe(N02) 
Salts — B'HCl unstable -B'^H^Cl PtCl^ 

granular pp , or large brownibh red pyramids 
Di nitro di methyl aniline 
C^H^(NO NMe [5 3 1 ?J Formed by nitration 
of dimethylaniline with dilute HNOj (equal vols 
of HNO3 Cl 14) and water) without cooling, 
the yield being 15 p c (Mertens, B 19, 2125) 
Golden brown plates Decomposes at 250°-272° 
Soluble in phenol It is attacked only by very 
strong KOH Boiled with fuming HNO^ it is 
conveited into di nitro phenyl methyl mtiamine 
C^H3(N0 )^NMe(N02), a crystalline body which 
explodes above 220° 

Tri-nitro methyl-aniline C^HeN^O^ x e 
CJl (NOJ.NHMe [111°] Formed from 

C 11 C^NO^)^ (picryl chloride) and methylamine 
in hot alcoholic solution (Van Romburgh, 
R T C 2, 31, 105, 305) Yellow needles (from 
alcohol) Gives off NMeH^ when heated with 
KOllAq 

Nitro derivative C^H (N02)3NMe(ls02) 
[127°j Obtained from dimethylaniline (10 pts ), 
H SO^ (100 pts ), and HNOj (200 pts of S G 1 48) 
Obtained also from methyl aniline and HNO, 
(Kombnrgh), and by nitration of di methyl 
araido phenyl naphth>l sulphone (Miehler a 
Sehacht, B 12, 1790) Pale yellow crvbtals 
(from alcohol) Yields picric acid on boiling 
with aqueous Na CO3 Reduced by tin and 
HClAq to til amido phenol 

Tri nitro-di-methyl aniline C^H (N02)sNMe2 
[138°] Foimed from picryl chloiide and alco 
holic dmiethylaminc (Van Rombuigh, R T G 
2, 105 , 8, 250) Yellow crystils (fiorn benzene) 
Forms \vith picric acid the ci}atalline compound 
C^H^NAC.H (NO ),03. [114-] 

Tetra-nitro-methyl-aniline Nitro dtri 
vative C,H(NO,)<NMe(NO) [146°] Formed 
from the preceding tri nitro di methyl aniline 
and HNO3 (S G 1 5) (Van Romburgh, R T C 
8, 274) Yellowish white needles On dissolv 
mg in MeOHit yields C,H(NO )3(OMe) NMe(NO ) 
[99°] , alcohol foima C,H(NO )3(OLt) NMe^NOj 
[98°J m like manner Aqut oiis methylamine pro 
duces C8lI(N0),(NMeU)NMe(N02) [192°] and 
C«H(N02)3(NMeH)2 [235°] If a few diops of 
aniline be poured upon the nitro derivative it 
oatches ffre 

NITEO-METHYL-ANTHEAQUINONE 

CnHa02(CH3)(N02) [270°] Prepared by nitra- 

tion of methyl anthraquinone by adding KNO, 
to its solution in H2SO4 (Romer a Link, B 16, 
696) Sublimes in small white needles SI sol 
alcohol and ether, v sol nitrobenzene 
TEl-NlTEO-TEl-METHYL-BENZENS 
CeMe3(N02)3 [12 8 4 6 6] [209°] Got by ni- 

tration (Jacobsen, B 19, 2617) 

EITEO-METHYL-BENZOIO ACID v Nitro 

TOLUIO AGm 

Nitro di-methyl benzoic acid 0,H9N04 t e 
C.H2Mea(N02) OO^H [196°] Formed by 0x1 


dising nitro rp cumene (Schaper, Z 1867, 13) 
Slender needles ~CaA'2 6aq — BaA'2 9aq — ^EtA' 

^ - NITEO - METHYL COUMAEILIC ACID 
CMe 0 CO2H 

C,H,(NO,)< / [178°] Obtained by 

saponification of its ethyl ether, which is formed 
by heating dry p-mtro phenol sodium with chloro- 
acetoacetic ether and dissolving the product (pro 
bably p nitro phenoxy acetic ether) in cone 
HjSO, (Nuth, B 20, 1332) Short yellow needles 
M sol hot water, alcohol, and ether, nearly 
insol cold water Most of the salts are sparingly 
soluble — AgA ^aq small needles 

Ethyl ether 'Eiih! [74°J White needles 
NITEO - METHYL ETHYL - BENZENE v 
Nitro ethyl toluene 

NITEO (B 2 By 2) DIMETHYL (By 3) 
ETHYL QUINOLINE C,3H,4N(N02) [109°] 

Foimed by nitration of di methyl ethyl qumol 
me (Harz, B 18, 3391) Triclmic crystals 
Easily soluble m chloioform, m sol ether 
Salts — B'HCD easily soluble yellow 
crystals — B'jH PtCla2aq short thick orange 
crystals, sol hot water 

Nitro {B 2, 4 , By 2) tn methyl-(P2/ 3) 
ethyl quinoline Cj^H, JN02)N [90°] Formed 
by nitration of the base {cf p 326) Needles 
(from alcohol) It is accompanied by the d 1 - 
nitro derivative Ci4H,5(N02)2N [162 5°] 
Waldbott, B 23, 2272) 

DI NITEO METHYLIC ACID (so called) 
CH.NPj 1 6 CH, NH NO2 ? By passing NO into 
ZnMe there is formed CHs(ZnMe)N302, which 
18 decomposed by water yielding CH,(Zn0H)N202, 
whence CO2 yields ciystallme (CH3 N 02)2Znaq, 
which 18 converted, by adding NajCOj to its 
aqueous bolution, into very soluble CH3NaN202aq 
(InanUind, C J 11,88) 

DI NITEO METHYL MESIDINE Nitramim 
C„Me3(NOj2NMe(NO,) [138°] Formed from 
C.Me^H^NMe, H.bO^, and HNO3 (Klobbie, 
R T C 6, 31) Crystals, si sol ether 
NITEO METHYL NAPHTHALENE 
CiiHjNO^ [81°] Formed, together with the 
di nitro derivative [206°], by nitration of (j8) 
methyl naphthalent (Scliulze, B 17,844) Thin 
yellowish needles 

DI NITEO {By 3) METHYL-(/8) NAPHTHO 
QUINOLINE C,,H,(NO )2N Four bodies of this 
constitution, melting at 227°, 230 ^ 205°-212°, 
and 250°, may be obtained, as well as a tetia 
nitro derivative [277°], by nitrating the {By 3) 
methyl (j8) naphthoqumolme which is formed by 
condensation of (i8) naphthylamine with paral 
dehydo (Seitz, B 22, 256) 

NITEO DI METHYL PHENYL ACETIC 
ACID [15 2 1] 0«H2(CH3)2(N02) CH2 CO^H 

Nitro mei>ityl acetic acid [139°] Formed by 
heating (5 3 1) di methyl phenyl acetic acid with 
dilute nitric acid (Wispek, B 16, 1679) Long 
fine needles Sol alcohol, ether, and hot water, 
msol cold water On reduction it gives corbo 

mesyl (O.H,{CH,),<™>CO) 

Salts — A'jCalaq thick needles — 
A'jBalJaq fine needles — A'Ag 

Di-nitro-methyl phenyl acetic acid v Di- 

NITRO XOLYL AGSTIO A0II># 
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(B 4) 8) HSTHTL QTTINOIINE 

0,.H.N.O,t* cicNO^o'foSe 

gutnaldine [137°] Formed, together with the 
iBomende [82°] by nitration of {Py 3) methyl 
qumolme (Doebner a Miller, B 17, 1699 , Ger- 
deissen, B 22, 245) Formed also by the action 
of aldehyde on m nitro aniline Long needles, 
si sol cold water — B HCl prisms — B'^HjPtCl, 
•mall needles 

(B 1 or 8) Nitro {Py 3)-inethyl-quinoline 
0*H.Me(N0JN m Nitro qutnaldine Formed 
as above, and also by the action of aldehyde on 
m nitro aniline (D a M ) Slender needles, 
volatile with steam — B'HOl prisms — 
B'^HjPtCl^ needles 

(B 1 or 3) Nitro-(B 2) methyl-quinoline 
[117°] Formed by nitrating (B 2) methyl 
quinoline (Noelting a Trautmann, B 23, 3055) 
Formed also from (2, 1, 4) nitro toluidme, gly 
cerin, picric acid, and H2SO4 Needles Yields 
a methylo iodide [190°] 

(B 4) Nitro-(B 2) methyl-quinoline 

CH*O^OJCN^CH Formed from 

nitro p toluidme (N a T ) Yellow needles 
(B 1) Nitro-(B 4) methyl-quinoline 

gHC(N62)gCHgH .9301 formed from 
CHCMe ON CH ^ i^ormed from 

J4, 2, l)-mtro-o toluidme and also by nitrating 
B 4) methyl quinoline 

Nitro-methyl-quinolme [127°] Got by 
nitrating lepidme (Busch a Konigs, B 23, 2687) 
Nitro-(P2/ 3) methyl quinoline tetrahydnde 
Nitroso dcrti;aUoeO,oH„(N02)N NO [152°] 
A product of the action of nitrous acid on (Py 3) 
methyl qumolme tetrahydnde (MSller, A 242, 
814) Golden plates (from alcohol benzene) 
Nitro {Py 4) methyl-quinoline tetrahydnde 

Nttro katroltne [94°] 

Formed by careful nitration of kairoline (Feei a 
KSnigs, B, 18, 2390) Long led needles 
(B 1) Nitro (B 2, 4) di methyl quinoline 

QMe qNOj) g CH pH .infloi 

CH OMe ON CH Formed by 

nitrating di methyl qumolme, and also from 
nitro m-xylidme [126°], glycerin, H^S04, and 
picno acid (N a T ) Yellow needles 

Nitro-(B 2, 4 , Py 3)-tri methyl quinoline 

OH®OMeON°CMe Formed by mtra 

tmg tn methyl qumolme (Panajotoff, B 20, 36) 
Needles — B'jHjPtCladaq crystalline 

Di - nitro - (Py 4) - methyl - quinoline tetra- 
hydnde 0 Di nitro 

kairoline [148°] Formed from kairoUne, HO Ac, 
and HNOj (Feer a K6nig8,B 18,2390) Golden 
yellow plates, sol alcohol 

BI - NITBO - DI - METHYL - STTLPHAMIDE 
C2H,N4SO«te S02(NMeN08)2 [90°] Formed 

from di methyl sulphamide and HNO, (Franchi 
mont, Bros, 419) Crystals (from benzene) 
NITEO - METHYL - THIENYL METHYL 


KETONE 0,H,NSO, le 04MeH(N02)S CO CH, 
[121°] Obtained by nitrating 04 MeH 2 S CO OH, 
(Demuth, B 19, 1861) Needles (from ether) 
NITBO Bl tETHYL-THIOPHENE 
0«H,NSO| M. S 04 Me 2 H(N 02 ). Nitro thioxene 


Oil, formed from di methyl thiophene vapour, 
HOAc, and HNO, (Messmger, B 18, 1638) 
NITBO METHYL-o-TOLBIBINE CgH.oN^O^ 
te C,H,Me(N02)NHMe[2 4 1] [134°] Obtaired 
by oxidation from nitroso methyl o toluidme 
04H3Me(N0) NHMe (Kock, A 243, 809) Green 
ish yellow needles, sol benzene 
Nitro-methyl p toluidme 
C,H,Me(N02)NHMe[4 2 1] [85°] Formed from 
nitro-p toluidme and Mel (Gattermann, B 18, 
1487 , Niementowski, B 20, 1874) Eed needles 
(from alcohol) or tables (from benzene) 

Acetyl derivative [64°] (260-255° at 

270 mm ) Plates — B'0;H2(N02)30H [212°] 

Bi-nitro-methyl-o-toluidine Nitro deriva- 
tive [2 4 6 lJC«H,Me(N02)2NMe NO, [120°] 
Formed from di methyl o toluidme and HNO, 
(Van Bomburgh, B T C 8, 895) Pale yellow 
crystals Potash converts it mto methylammo 
and di nitro o cresol 

Bi-nitro-methyl-p toluidine 
C„H2Me(N02);^HMe[4 6 2 1] [129°] Obtained 
fromC3H4Me{NAcMe) and HN03(A L Thomsen, 
B 10, 1682, Gattermann, B 18, 1487) Bed 
needles (from dilute alcohol) 

Nitrosamine 0flH2Me(N02)2 NMe NO 
[125°] Yellow needles 

Nitro derivative C,H,Me(NO,),NMe NO, 
[139°] Formedfromdi methyl-p toluidme (I pt ), 
H2SO4 (2 pts ), and HNO, (10 pts ) (Van Boin 
burgh, B P C 3, 404) The same compound 
[130°] appears to be formed by the action of 
dilute HNO, on [1 4]CfH4Me NAcMe (Norton a 
Livermore, B 20, 2268) Nearly colourksa 
crystals (from boiling alcohol) Yields di nitro 
p cresol on boiling with potash 

Tri nitro-methyl m toluidme Nitro-de 
rivative [3 6 4 2 1] 0,HMe(NO )3NMe NO 
[102°] Formed from di methyl m toluidme and 
HNO, (S G 16) (Van Bomburgh, B T G 6, 
413) Pale yellow crystals 
Tn nitro methyl p toluidme 
CeHMe(NO,), NHMe [4 6 3 2 1] [138°] Formed 
by further nitration of nitro methyl p toluidme 
(G ) Yellowish crystals 

Nitro di-methyl m toluidme 
CeH,Me(N02) NMe2 [84°] Obtained by 0x1 
dising nitroso di methyl m toluidme with KMn04 
(Wurster a Biedel, B 12, 1800) Yellow needles 
Bl nitro di methjl-m toluidme 
0«H2Me(N02),NMe2 [107°] Prepared by ni- 

tration of di methyl m toluidme dissolved m 
HOAc (W a B ) Yellow needles 
Bl nitro di-methyl m toliudine 
0,H2Me(N02)2 NMe2 [168°] Formed from di 
methyl-m toluidme, HNO, and H2SO4 (W a B ) 
Less sol alcohol than the isomeride [107°] 

(a) NITBO NAPHTHALENE CjoH^NO, Mol 
w 173 [66°] (MiUs, P M [6] 14, 27) , [61°J 

(D’Aguiar,B 6, 370 , Hchiff) (304°) (DeComnek, 
B 6, 12) S V S 141 (Sohifl, A 223, 265) 
S G 4 1 331 (Schroder, B 12, 1613) S (88 p c 
alcohol) 2 8 Formed by nitration of naph 
thalene (Laurent, A Gh [2] 69, 878 , Beilstein 
a Kuhlberg, A 169, 83 , Guareschi, B 10, 294) 
Formed also by elimination of NHj from (a) nitro 
(a)-naphthylamine (Liebermann, A 183, 236) 
Preparation — By shaking naphthalene with 
mine acid m the cold, and recrystallismg from 
alcohol or hgroXu (B a K , c/ Pina, A 78, 32) 
Prepared also by stirring naphthalene (260 pts.) 



nitro-naphthalene sulphonio acid. 




With ai mixture of HNO3 (200 pts ) and H^SO^ 
(SOOptI) at40°-50° (Witt, Chem Ind 10, 215) 
Properties — Pale yellow prisms A few 
n^illigrammes projected mto a red hot test tube 
containing nitrogen detonates slightly with a 
white flame , a larger quantity gives a red flame » 
with a still larger quantity no flame is seen 
(Berthelot.A Gh [6] 16, 24) 

Reactions — 1 Readily reduced to (a) naph 
thylamine Zinc dust and HClAq yields chlori 
nated naphthylaraines — 2 PCl^ forms (o) chloro 
naphthalene — 3 Chlorine yields mono-, di , tri , 
and tetra chloro naphthalenes (Atterberg, B 9, 
316, 926) — 4 Bromine forms bromo nitro naph 
thalene [122 6°], di bromo-mtro naphthalene 
[98“J, and two tetrabromides —5 HBrAq at 
196® yieldsCioH^randOjoHaBr, (Baumhauer, B 
4, 926) — 6 CrOgin HO Ac forma c-nitro phthalic j 
acid (Beilstema Kurbatoff, C G 1881, 359) -—7 | 
Distillation over zinc dust produces (o^) naph- 
thazine (Q Schultz, B 17, 478) 

Tetrabrom^deC^,B.,{m,)Br, [131®] S 
(93 6 p c alcohol) 26 at 16 2® Formed from 
nitro naphthalene and bromine (Guareschi, A 
222, 286) White needles When kept at 137® 
m a current of air for some time it changes to an 
isomende [143®] and C,oH,Br(NO,) [122 >®] 
When boiled with alcohol for a long time it 
changes to a second isomende [173®], S (93 6 
p c alcohol) 13 at 16 2° 

(/3) Nitro naphthalene C,„H,N02 [79®] 

Formed by eliminating from (2, 1) mtro 
(ci) naphthylamme (Lellmann, B 19, 236 , 20, 
891) Formed also by the action of precipitated 
CUjO (2 mols ) upon a solution of {$) dia/o 
naphthalene nitrite (1 mol ) obtained by adding 
a solution of 12 g NaNOj in 40 g water to a I 
mixture of 7 g ot {$) naphthylamme, 15 g HNO,, 
and 250 0 c of water The yield is small 
(Bandmoyer, B 20, 149b) Yellow needles, v 
sol alcohol Volatile with steam Reduced by 
zinc and HOAc to (;3) naphthylamme 

‘ a ’ Di-nitro-naphthaleue OioH«(N02)j [1 4^ 
Mol w 218 [212®] Formed, together with 

the (1,1') isomende, by boiling naphthalene with 
fuming HNO, or by heating it vnth HNO, and 
H SO4 at 100^ (Darmstadter a Wichelhaus, B 
6, 263, D’Aguiar, B 5, 370, Beilstema Kur 
batoff, A 202, 219) Formed also by heating 
nitro (a) naphthoic acid [239®] with HNO, (S G 
1 3) (Ekstrand, B 18, 2881) 

Properties —Six sided needles (from HOAc), 
V si sol HOAc A few milligrammes thrown , 
mto a red hot tube full of nitrogen detonate 
with reddish white flame (Berthelot, A Gh [6] 
16, 26) 

Reactions — 1 Oxuhsed by HNO, (SGI 15) 
at 160° to c mtrophthaho, s di nitro benzoic, 
and picric acids (Beilstem a Kurbatoff, Bl [2] 
34, 327) — 2 PCI, yields (7)-di-ohloro naph- 
thalene [107®] 

‘ $ ’ Di-nitro-naphthalene 0,oH,(N08), [1 1'] 
[172®] S (88 pc alcohol) 187 at 19® 8 

(benzene) 72 at 19® S (chloroform) 1 1 at 19® 
Formed, at the same time as the preceding, by 
mtratmg naphthalene (Darmstadter a Wichel- 
haus, A 152, 301, Beilstem a Kuhlberg, A 
169, 86) Formed also by heatmg nitro (a) 
naphthoic acid [216®] with HNO, (S G 13) 
(Ekstrand, B 18, 2881), andby ehmmatingNH, 
from di-mtro (i9)-naphthylamme (Gaess, pr 


[2] 43, 87) Tables, more soluble in HOAc, 
chloroform, benzene, and acetone than the (1,4')- 
isomende 

Reactions — 1 Dilute HNO, at 160® yields 
di nitro phthalic acid [226®], s di mtro benzoic 
acid, and picnc acids — 2 PCI5 forms C di 
ohloro-naphthaleneandS tn chloro naphthalene. 

(7) Di-mtro-naphthalene C,oH,(NOJ [1 3J 
[144®] Obtained from di mtro (^-naphthyl 
amine [236°] by elimination of NHj^ieWmann 
a Hammerschlag, A 183, 272) Yellow needles 

(S) Di-mtro-naphtbalene 0,oH,(NO,)a [1 3' ?] 
[162®] Formed by elimmating NH, from di- 
nitro-(6) naphthylamme [238°] (Graebea Drews, 
B 17, 1172) Yellow needles, v sol alcohol 

* a '-Tri-mtro-naphtlialene 0,oHs(N02), Mol 

w 263 [122®] Formed by further nitration 

of ‘ a ’-di mtro naphthalene (D’Aguiar, B 5, 372, 
897) Monoclimo crystals, y sol HOAc 

‘ i8 ’ - Tn - mtro - naphthalene C,oH5(N Oj), 
[213®] 8 (88 p 0 alcohol) 06 at 23® Ob 
tamed by further nitration of ‘ ^ ’ di mtro 
naphthalene (Laurent, A 41, 98, D’Aguiar, 
Beilstem a Kuhlberg, A 169, 96) Formed also 
by ehmmatmg NH!^ from tn mtro (o) or (^)- 
naphthylamine (Staedel, B 14, 901 , A 217, 
174), and by the action of fuming HNO, and 
cone H2SO4 on mtro (a) naphthoic acid 
(Ekstrand, B 19 1131) Pnsms (from HOAc), 
Y si sol HOAc and ether 

(7) Tn-nitro-iiaphthaleneC,oH,(NO^), [147®] 
(B a K ) , [164®] (A) 8 (90 p 0 alcohol) 11 

at 18 6° 8 (ether) 38 8 (benzene) 1 06 at 

18 6® Obtained by boiling ‘ a ’ di mtro naph- 
thalene for a few minutes with H^SO, and fuming 
HNO, (Beilstem a Kuhlberg, B 6, 647) Yellow 
plates 

‘ a LTetra - mtro - naphthalene 0|,H4(N02), 
[259°] Formed by boiling ‘ o * di mtro-naph 
thalene with HNO, and H^SO, for some hours 
(A , B a K ) Crystals (from chloroform), 
almost insol alcohol 

‘ ’ Tetra - mtro - naphthalene C,,H4(N02)4 

[200°] Formed by heatmg ‘ 3 ’ di mtro naph- 
thalene with fuming HNO, for 4 days at 100® 
(Lautemann a D’Aguiar, Bl 3, 261) Asbestos- 
like needles (from alcohol) Explodes when 
heated 

References — Bromo , Cuiiono-, and Iodo*, 

MITRO NAPHTHAIiEMB 

i NITKO-NAPHTHALENB DICABBOXYLIO 

ACn)C,pH,(N02)(CO,H)2. Nitro naphthalic acid 
> Got by ozimsing mtro acenaphthene (Quincke, 
B 21, 1464) Yellow needles On heating it yields 
an anhydride [220®] — CaA" aq — aq 

• a ’ - NITEO • NAPHTHALENE SULPHONIO 

ACID 0,oH,(NO,)(SO,H) [1 4'] Formed from 
(a) mtro napnthalene and fuming H^SO^ or 
ClSO,H (Laurent, C B 31, 637 , Armstrong a. 
Wilhamson, C J Proc 2, 233 , Erdmann, A 
247, 311) Formed also by mtratmg naphthal- 
ene (a)-8ulphonio acid (Cleve, Bl [2] 24, 506). 
Straw yellow prisms (oontaming 4aq^, y sol. 
water, si sol dilute H^SOf Tastes bitter Its 
K salt distilled with and HCi gives 

chloro mtro-naph thalene [111®] and di chloro- 
mtro naphthalene [86®] Sodium amalgam re- 
duces it to (a) naphthylamme and H^SO^ (Claus 
a Graeff, B 10, 1303) 

Salts -KA'^aq 8 21 atl6® ^NH4A'l|aq 
— NaA' jaq — MgA',8aq.— OaA',2aq.— BaA',3aq. 
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im^lO-NAPHTHALENE SITLPHONIO AOID. 


— ZnA'^Caq — PbA'^Saq — MnA'22aq — 
CuA',4aq — AgA' monoclinic prisms 
Ethyl ether ^ik! [101°] 

Chloride 0,„H«(N02)(S02C1) [113°]. 

Amide 0,„H,(N02)(S02NH2) [226°] 

Nitro*iiaplithalene-< jS ’ sulpkonic acid 
O,0H,(NO,)(SO3H)[1 3'] Formed, together with 
two or more isomerides, by nitration of naph 
thalene (3)-Bulphonio acid (Cleve, Bl [2] 26, 
444), and, together with a laigor quantity of the 
* a ’ acid and some of the Q acid by heating 
mtro naphthalene with H^S04 containing excess 
of SOa at 100° (Palmaer, B 21, 3260) Yields 
O.aHaClo [48°] 

Salts — KA' — NH4A' — NaA'3aq — BaA'^aq 
S 115at22° -MgA'aTaq — CaA'^aq — ZnA'^eaq 
--PbA'gSaq — MnA'j 6aq — CuA'^6aq — AgA' 
Ethyl ether 'E.ik! [116°] 

0,oHe(NOj) SO, Cl [126°] Mono- 
clinic crystals , abc= 996 1 831 , /3 = 81° 28' 
Amide [184°] Yellowish needles 
(7)-Nitro-naphthalene snlphonio acid 
C,oHg(N02)(S03H)[l 3] Formed, together with 
the * fi ’ and (6) isomerides, by nitration of naph 
thalene ^0) sulphonio acid (Cleve, B 19, 2170) 
Its chloride on heating with PCI5 yields CjoHaClj 
[61°] — KA' — NaA' -BaA'a 3aq — PbA'^ 3aq 
Ethyl ether Eik' [116°] 

Chloride C,oHa(N02) SO^Cl [140°] 

Amide [226°] Long needles 
(6) Nitro-naphthalene sulphonic acid 
C,oHa(N02)(S03H) [1 2'] The Ba salt is the most 
soluble of tne Ba salts of the acids obtained by 
nitration of naphthalene (0) sulphonic acid 
(Cleve, Bl [2] 29, 416 , B 21, 3204) Occurs 
also among the products of sulphonation of 
(o) mtro naphthalene (Palmaer) Its chloride, 
heated with POI3, yields 0,„HaCl, [62°] — KA'^aq 
— NaA'iaq— NH4A'— BaA'jdaq S (of BaA',) 
11 at 100° , 2 at 17° — CaA'^ 2aq — MgA'^ 9aq — 
PbA'a 3aq — MnA'g lOaq — CuA'j 8aq — 
ZnA'2 lOaq — AgA' 

Ethyl ether [107°] Needles 

Chloride [167°] Yellow needles 
Amide [223°] Needles 
Nitro naphthalene sulphonic acid 
0,oHg(N02)(SOaH)[l 4] Formed, together with 
the (1 1') and 1 4') isomerides by nitration of 
naphthalene (a) sulphonic acid , the acids being 
separated by crystallisation of their chlorides 
from benzene (Cleve, B 23, 958) Yellowish 
crystalline mass — KA' — N aA' aq — CaA', 2aq S 
2 7 at 17° , 7 at 100° — BaA', aq S 1 6 in the 
cold , 3 at 100° — PbA'2 6aq — AgA' needles 
Methyl ether MeA' [117^ 

Ethyl ether Et A! [93°] 

Chloride C,oH3(N02)S02Cl [99°] 

Amide [188°] Octahedra 
Nitro naphthalene sulphonic acid 
0 ,oH 3(N02)(S08H) [1 IT A product of the nitra- 
tion of napnthalene (a) sulphonic acid (Cleve, B 
28, 962) 

Chloride [101«] 

‘ a ’ Nitre naphthalene disulphonio aoid 
0 ,^j(N 02)(S08H)8[4 2 2'] Obtained from its 
chlonde, wnioh is formed by nitrating naph- 
thalene ‘ a ’ disulphonio chlonde CjqHJsOjCBj 
(A 16n, Bl [2] 39, 63 , Bn 2, 156) Needles, v 
•.sol water —Na2A"6aq — K2A"3 aq CaA" 6aq 
^BaA" 6aq — PbA" 4aq — AgjA" 3aq 


Chloride 0,,B,(NO,)(SO,Cl)j [141°J With 
PCI4 it yields 0-tri chloro naphthalene 
Amide [287°] 

*0’ Nitro naphthalene disulphonic aoid 

OioHjfNOJ (S08H)2[1 3 2'] Formed by nitrati?ig 
naphthalene ‘ 0 ’ disulphonic acid (A16n) Scales 
— Na,A" 2aq — K2A" — CaA" 2aq — BaA" 2aq — 
PbA" 2aq — AgjA" 2aq 

Chloride C,oH3(N02)(S02Cl)2 [186°] 

With PCI5 it gives (7) tri chloro naphthalene 
Amide [above 300°] Needles 
Bl mtro naphthalene * a ’-disulphonio acid 
C,oH4(N02)2(SOsH)2 Obtained from its chloride 
which IS formed by nitrating naphthalene 
‘ a ’ disulphonic acid (A16n) — KgA" — KgA ' 4aq 
— BaA" 6aq — Ag^A" aq 

Chloride [219°] Needles (from benzene) 
Amtde C,oH4(N02)2(SO,NH,) [0 306°] 

Pen NITEO (a) NAPHTHOIC ACID 
C„H3(N0,)(C0 H)[l 1'] [215°] S 04 in the 

cold S (alcohol) 6 Formed, together with 
the (l,4')-isomeride by nitrating (a) napththoic 
acid (Kuchenmeister, B 3, 739 , Ekstraiid, B 
12, 1393 , 18, 73, 2881 , 19. 1138 , J pr [2] 38, 
156, 276) Prisms, v sol alcohol Yields on 
nitration di mtro naphthalene [170°] 

Salts— NaA'— CaA' 3aq S 2 at 16° — 
BaA'2 6aq — PbA'2 aq yellow prisms 

Ethyl ether A! [69°] Octahedra 
AwtrfcC,oH,(NO)(CONH) [280°] Needles, 
converted by cone HClAq at 170 mto 

C,.H,C1,<^J> [261“] 

Nitro (a) naphthoic aoid 
C,oH«(N 02)(CO,H)[1 4'] [239°] 8 02 at 15° 

S (alcohol) 5 at 15° Formed as above, and 
also by saponifying its nitrile which is obtained 
by nitrating the nitrile of (a) naphthoic acid 
(Graeff, 14, 1063, 16, 2250, 1 kstrand, J pr 
[2] 38, 241) Needles HNO, (S G 1 3) converts 
it into di mtro naphthalene [212°] — NaA' 5aq 
— CaA'2 2aq S 63 at 15° — BaA'2 S^aq yellow 
needles — PbA'j 5 Jaq 

Methyl ether MeA' [110°] 

Ethyl ether T^iK’ [93°] 

Isopropyl ether ¥iA' [101°] 

Nitrile C,oHe(N02)CN [205°] 

(7) Nitro (a) -naphthoic acid [255°] Formed 
by heating its nitrile with HClAq at 160° (Graeff, 
B 16, 2252) Needles (by sublimation) 

Nitrile [153°] Formed, together with the 
isomeride [205°] by mtratmg (a) naphthomtnle 

* a ’-Nitro (0) naphthoic acid [220°] Foinicd, 
as well as the four following acids, by nitration 
of (0) naphthoic aoid (Ekstrand, B 12, 1326) 
Needles — CaA'j S 26 at 16° 

Ethyl ether EtA' [82°] Needles 

* 0 ’ Nitro (0) naphthoic aoid 

C,oH„(N02)(C02H)[l'or4' 2] [293°] Formed as 

above (Ekstrand, B 18, 1207 , / pr \_2'\ 42, 
375) Obtained also by saponifying its nitrile 
(Graeff, B 16, 2252) Needles, m sol hot alco 
hoi — KA' aq — NaA' 2aq — CaA'2 3aq S 12 at 
15° —BaA'2 4aq 

Methyl ether MeA' [112°] Needles 
Ethyl ether BiA' [109°] Needles 
Isopropyl ether PrA' [76°] Needles 
Nitrile C,oH«(N 02)CN [173°] Formed 
by nitration of (0) naphthoic mtnle Needles 
(7) Nitro-(0) naphthoic acid [269°] Formed 
as above Needles, v sol alcohol 



NTTRO-^NAPHTHOL 


Ethyl ether EtA^ [93^] Tri nitro (a) naphthoie aeid 

(8) Ni|ro-(j8)-iiaplithoic acid 0,oH4{N02)5C02H [236°] Formed from di 

Ci«H«(N 02){C02H) [4'orl' 2] [288°] S (al- nitro (a) naphthoic acid [265°], and 

cohql) 26 in the cold Formed as above (Ek- fuming HNO, (Ekstrand, B 19, 1987) Needles 
strand, J pr [2] 42, 292) Needles Yields di- Ethyl ether EtA' [191°] Needles 

nitro naphthoic acid [226°] with fuming HNO, Tri-nitro (a) naphthoic acid 

— NH^A' —NaA' 2aq — BaA'^ 8aq — CaA'j 4^aq C,oH4(N02)3C02H [293°] A product of nitra 

8 16 in the cold tion of di nitro (o) naphthoic acid [265°] (E ) 

Ethyl ether EtA! [121°] Plates Cubes, si sol alcohol 

(e) -Nitro (/3) naphthoic acid [285°] One Ethyl ether EtA^ [150°] Needles 

of the products of the action of HNOj (S G NITRO (a) NAPHTHOL 
1 42) on (;8) naphthoic acid (Ekstrand, J pr [2] C,oH,(N02)(OH) [2 1] [128°] Formed, together 
42, 304) Stellate needles (from alcohol) with the isomeride [164°], from acetyl- or 

Ethyl ether EtA' [76°] Needles benzoyl naphthylamine by nitrating and boiling 

Di-nitro-(a) naphthoic acid the product with NaOHAq (Andreoni a Bieder 

Cj„H 3(N02)2C02H [4 4' 1] [265°] Obtained by mann, B 6, 342, Liebermann a Dittler, A 183, 

nitration of (a) naphthoic acid and of (1,4')- 245, Worms, B 16, 1815, Lellmann, B 19, 
nitro naphthoic acid (Ekstrand, B 17, 1600, 802) Obtained also by oxidising (8) naphtho 
19, 1984, 20, 219, 1353, J pr [2], 18, 259) quinone (8) oxim (Fuchs, B 8, 629), and by 
Prisms or needles (from alcohol) Reduced by the action of nitrous acid on (a) naphthylamme 
tin and HOlAq to naphthylene diaraine [65°] at 100° (Deninger, J pr [21 40, 300) Yellow 
H S in alkaline solution forms CO2H (?), needles, si sol water, m sol alcohol , volatile 

a bluish violet pp — NaA' 6aq — BaA'^ 2^aq — with steam — KA' aq — BaA'^Saq red needles 
CaA'^Saq needles S 7 in the cold Nitro-(o) naphthol C,„H,(NOJ(OH) [4 1] 

Ethyl ether EtA* [143°] Needles [164°] Formed as above, and also by the ac 

Di-nitro (a) naphthoic acid tion of (nascent) nitrous acid on (o) naphthyl 

C„)H,(N02)2C02H [216°] Formed, together amine in the cold (Deninger, J pr [2] 40, 300) 

with the preceding acid, by nitrating (a) naph Golden needles (from water), not volatile with 
thoic acid (Ekstrand, B 19,1984, J pi [2] 38, steam, v e sol alcohol Yields di nitio naph 
270) Needles or plates (from alcohol) Yields I thol [138°] on nitration By successive reduc 
nitro amido naphthoic acid [c 110°] on reduc tion and oxidation it may be converted into 
tion by H S and NH3 — CaA'j (a) naphthoquinone —KA' -NaA'»2aq crimson 

Ethyl ether EtA' [1S7°] Needles needles, bluish red when anhydrous —Ba A 2 aq 

Di nitro-(a)-naphthoic acid — BaA'^daq (Hubner, A 208, 325) — CaA'jSaq 

C,oH^(NO )3C02H [4' 1' 1] [218°] Formed by — PbA'j scarlet povi der —AgA' 

nitrating nitro (a) naphthoic acid [239°], and Nitro-(8) naphthol Ethyl ether 
occurs among the products of the action of | C,oH^(N02)(OEt) [1 2'] [73°] Formed, to 

fuming HNO3 on (a) naphthoic acid (Ekstrand, gethei with the ethyl ethers of the two following 
B 20, 220,*/ pr [2] 3S,267) Trimetnc cr>stals isomendes, by nitrating C,oH (OEt) dissolved in 
(from alcohol) , a b o - 973 1 1 442 Yields a H04.C (Gaess, J pr [2] 43, 25) Needles 
lactam of di arnido naphthoic acid on reduction Nitro-(8) naphthol Ethyl ether 
— CaA'2 7aq yellow needles, v e sol water C,oH^,(N02)(OEt) [2 2'] [114°] Needles 

Ethyl ether EtA' [129°] Needles Yields on oxidation mtrophthahc acid [114°] 

Di nitr6-(8) naphthoic acid Nitro-(8)-naphthol C,oH^(N02)(OH) [1 2] 

C,„H,{N02) CO2H [220°] S (alcohol) 17m [103°] Formed by oxidising the (a) oxim of 

the cold Formed, together with the isomeride (8) naphthoquinone (Stenliouse a Groves, C J 
[148°] by dissolving (8) naphthoic acid in 32, 51), or by boiling the acetvl derivative of 
fuming HNO3 Foimed also, in like manner, nitio (8) naphtliylamine with NaOHAq (Lieber 
from nitro (8) naphthoic acid [288°] (Ekstrand, manna Jacobson, >4 211,40) Formed also by 
B 17, 1002, J pr [2) 42, 300) Needles (from , the action of (nascent) nitrous acid on (8) naph 
alcohol) Yields by reduction nitro amido najih thylamine (D ) Needles By reduction fol 
thoic acid [235°] and di amido naphthoic acid [c lowed by oxidation it may be converted into (8) 
230°] — NH^A' aq S 35 in the cold — BaA'^Caq naphthoquinone 

— CaA'24aq S 06 in the cold Acetyl dcrivativeG^^^{^0^{OAQ) [61°] 

Ethyl ether EtA’ [141°] Needles Yields C,„Hrt(NHAc)(OH) on leduction by zme 

Dl-xiitro-(8) -naphthoic acid dust and HO Ac (Bottcher, B 16, 1933) 

C,„H,(N02),C02H[1 l'2]or [4 4'2] [248°] S Benzoyl derivative C,oH,(N02)(OBz) 

(alcohol) 16m the cold Formed as above, and [142°] Yields C,„H«(NHBz){OH) on reduction 
also by nitrating nitro (8) naphthoic acid [293°] Ethyl ether EtA' [104°] Yellow needles 
(Ekstrand, B 17, 1602 , J or [2] 42, 286) Rect- (Wittkamp, B 17, 393 , Gaess, J pr [2] 43, 22) 
angular prisms Reduced by FeS04 and NH, Di nitre (a) naphthol 
to di amido naphthoic acid [202°] — NH^A' aq — CioH,(NO*)2(OH)[4 2 1] Martiusyellow [138°] 
NaA' 4aq —BaA'^Saq — CaA'^Saq Formed by the action of HNO, on (a) naphthol. 

Ethyl ether EtA' [166°] (a) naphthol sulphonio acid, and (2,1)- or (4, 1)- 

Tri nitro-(a) naphthoic acid nitro naphthol (Martius, ^ [2] 4, 80, Darmstadter 

C,„H,(N02)8C0^ [283°] Formed in small a Wichelhaus, A 152,299, Liebermann,A 183, 

quantity by the action of H^S04 and HNO, on 249) Formed also by boiling diazonaphthalene 
nitro (a) naphthoic aoid [215°] (Ekstrand, B 19, chloride or sulphonate with dilute nitric acid 
1181, J pr [2] 38, 372) Wedge shaped needles (Martius, Nevile a Wmther, 0 / 37, 632) 
(from alcohol) Tastes very bitter — GaA2 6aq Sulphur yellow crystals, nearly msol boiling 
Ethyl ether EtA* £131°]. Fmms* water, il sol alcohol. Not volatile with steam. 
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Yields phthalio aoid on oxidation Its salts dye 
wool yellow Poisonous 4 g killed a dog 
(Weyl, B 21, 2191) — NH4A' aq — NaA" aq - 
OaA'a 6aq — SrA', 3aq - BaA', 3aq — AgA' 

Ethyl ether EtA' [88°] Needles 
Di nitro (i3).naplitliol 

0,oH5(NO,)g(OH)[12'2] [194°] Formed by 

heating (j8) naphthol with alcohol and HNO, 
(Wallach a Wichelhaus, B 3, 846) Prepared 
by boiling a solution of (jS) diazonaphthalene 
chloride with BLNO3 (Graebe a Drews, B 17, 
1170) Yellow needles Dyes deep yellow On 
oxidation it yields nitro phthalic acid [160°] — 
KA'2aq yellow needles Ba'A,aq (L6we, B 23, 
2542) — AgA' scarlet pp 

Ethyl ether EtA' [138°] (Graebe) , [144°] 
(Gaess) Formed by nitratmg the compounds 
C,oHe(N03)(OEt) [114°] and [104°] Yellow 
needles Converted by NHj into di nitro naph 
thylamine [238°] 

Di nitro-(i3) naphthol 

0 ,oH 4(NO,)2(OH) [1 1' 2'] [198°] Formed from 

its etner by saponifying with alcoholic potash 
(Gaess) Plates Yields nitrophthahc acid 
[212° or 218°] on oxidation 

Ethyl ether EtA' [216°] Obtained by 
mtratingC,oHg(NOJ(OEt) [1 2] (Gaess), and also 
from the [1 2'] isomeride Needles Possibly 
identical with the following isomende 
Di nitro>(/3) naphthol 
C.A(NO,)3(bH)[4' 1'2] 

Ethyl ether EtA' [216°] Formed by 
nitrating S(C,oHflOEt)j (Onufrovitch, B 23, 
3366) Orange needles Yields (6, 3, 2, 1) di 
nitro phthalic acid on oxidation 

Tn mtro-(a) naphthol C,oH4(N02)3(OH) 
[176°] S 28 at 16° Formed from di nitro 
(a) naphthol, H2SO4, and BD^Os (Ekstrand, B 
11, 161, Diehl a Merz, B 11, 1662) Small 
crystals Yields di nitro phthalic acid [21d°] 
on oxidation — KA' aq S 25 m the cold — 
NaA' aq S 3 in the cold -~NH4A' S 15 in 
the cold — BaA'2 2^aq S 09 —CaA', 3|aq S 

4 — AgA' 

Methyl ether MeA' [128°] Got by 
nitrating CioH^OMe (Staedel, B 14, 899 , A 217, 
172) Yellow plates 

Ethyl ether EtA' [148°] 

Tn nitro-()8) naphthol 0,aH4(N02),0H 
Methyl ether MeA' [213°] Got by 

nitrating OjoH^OMe (Staedel) 

Ethyl ether EtA' [186°] 
Tetra-nitro-(a)-naphthol CioH,(N03)40H 
[180°] S (benzene) 45 at 18° Formed by 
boiling 0,oH,Br(N03)4 [170 6°] with Na^CQaAq 
(Merz a Weith, B 15, 2714] Yields di nitro- 
phthalio acid [227°] on oxidation — NaA' 2aq 

5 1 at 19° — CaA'2 2aq — BaA'^ 3aq —AgA' 3aq 
red needles 

DI - NITEO . (a) - NAPHTHOL 8DLPHONIC 

ACID Oj.H.N 2SO. 

OA(SO^<q|^^ 0^°*^ Naphthol yellow 

8 Formed by warmiilg (a)-naphthol trisul- 
phomc acid with dilute nitnc acid at 50° (Lauter 
bach, B 14, 2028) Obtained also from mono- 
or di sulphonio acids of (o)-naphthol m which 
one SOjH is m a different rmg to the hydroxyL 
Long yellow needles. Very powerful dye, pro- 
ducing a Tory fast greenish-yellow shade — 


E^A" V s! Bol cold water Not poisonous 
(Weyl, B 21, 2191) 

Di nitro-(a)-naphthol sulphonio aoid 

C,oH 4(N02),(OH)(S03H)[4' a; 2 4] Grocem yellow 
Formed by warmmg ($) naphthol (a) sulphonio 
acid with dilute HNO, (Nietzki a Ziiibelen, B 
22, 464) — KA' golden scales 
NITE0-(j8).NAPHTH0QXriN0NE 
C„H3(N02)63 [168°] Formed by nitrating 

(i8) naphthoquinone (Stenhouse a Groves, A 
194, 203 , O J 33, 416 , 45, 299) Crimson 
plates (from HO Ac), si sol ether and water 
With alcoholic aniline it forms the compound 

C..H.(KOJ(OH)<®pj^[263‘>] (Kom.B 17,908) 
p Bromo aniline forms the corresponding body 
0.A(N0,)(0H)<g(,jg3^ [246°] (Brauns, B 

17, 1133) The correspondmg o toluide melts at 
240°, the p toluide at 241° Excess of amline m 
benzene forms yellow needles of 0,,H,4N204 
[186°] Hydroxylamine hydrochloride in pre 
sence of HO Ac forms a salt C,oH,N04(NH20H) 
[141°], which on boiling with HOAo yields 
nitro hydro-(3) naphthoquinone (Zaertling, B 
23, 179) 

Nitro-(7) naphthoquinone [208°] Formed 
by oxidising nitro acenaphthene (Quincke, JB 21, 
1460) Yellowish red needles \ lelding with 
anilme 0,oH402(NOJ(NHPh) [128°] , and, with 
diphenylamme, 0,oH403(N02) (N Ph J 
NITEO-(aa)-DINAPHTHYL C,oH, 

[188°] Formed from dmaphthyl, HNO,, and 
HOAo (Julius, B 19, 2649) Orange plates 
Di-nitro-dinaphthyl 0,oH,(N02) C,oH,(NOd 
[280°] Formed by nitrating dmaphthyl (J ) 
Yellow needles, insol alcohol, v si sol OgH, 
Tetra-mtro-dmaphthyl C2oH,o(N02)4 Formed 
from dmaphthyl and fuming HNO, (Lossen, A 
144, 77) Amorphous orange powder 

Tetra-nitro-Oj8) dmaphthyl [150°] Formed 
I from isodmaphthyl and HNO, (Staub a Watson 
Smith, G J 47,104) Amorphous yellow powder 
NITEO - (a) - NAPHTHYL - AMIDO - BENZ OIC 
ACID 0 ,oH,NH C,H,(N 02) CO^HCl 3 1] Formed 
by heating (a) naphthylamine with bromo nitro 
benzoic acid (Heidenleben, B 23, 3168) Yields 
on reduction the amido- acid [90°] — NaA red- 
dish brown powder 

Ethyl ether EtA' [109°] 

Nitro (3)- naphthyl -amido -benzoic acid 
Formed in like manner from (/8) naphthylamine 
(H ) Briok-red crystals, msol water — NaA' 
Ethyl ether EtA' [127 6°] 

NITEO (a) NAPHTHYLAMINE 
0,oH,(N02)(NEy[2 1] [144°] Formed by sa- 

ponifying its acetyl derivative, which is pro 
duced, together with that of the (4, 1) isomende 
[190°], by nitratmg the acetyl derivative of 
(o)-naphthylamme (Lellmann a Eemy, B 17, 
109 , 19, 236, 796) Bed monoclimc prisms 
(from alcohol) Converted by boiling alcoholic 
potash mto nitro-naphthol [128°] 

Acetyl derivative C,oH,(N02)(NHAo) 
[199°] With 1 mol of the (4, l)-isomeride it 
forms a compound [170°] 

Di- acetyl derivative C,oH,(NOJ(NAo2) 
[116°] Gtot by usmg AOgO at 140° 

Benuoyl derivative 0|oH,(N02)(NHB2) 
[175°] (Worms, B 16, 1814) Yields benzenyl- 
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naphthaline diamine [210°] on reduction with 
tm and JBICl (Hubner, A 208, 824) 

Nitro (a)-iiaphthylamixie 
0 )oIJ 6(N02)(NH2)[4 1] [190°] Formed as above 

(Liebermann, A 183, 232, L a B) Orange 
needles (from alcohol) Yields naphthylene- 
diamme [186°] on reduction 
Acetyl derivative [190°] 

Di acetyl derivative [144°] 

Benzoyl derivative [224°J Yields nitro- 
naphthol [164°] on boiling with potash 
Nitro (a) naphthylamine 
CioH,(NOyNH^ [4' 1] [119°] Formed by re 

duction of ‘ a ’ di nitro naphthalene with alco 
hohc NHj and HjS (Beilstem a Kuhlberg, A 
169, 81) Small red needles (from water) On 
elimination of NBEj yields (a) nitro naphthal 
ene - B'2H^S04 2aq needles, si sol cold water 
Sulphontc acid 

0,oH5(NOa) (NH^) (SO^H) [4' 1 4] Formed from 

(1, 4) naphthylamine sulphonic acid by acetyla 
tion, nitration, and subsequent sapomhcation 
(Nietzki a Ziibelen, B 22, 451) Colourless 
needles Potash yields nitro naphthylamine 
Nitro (jS) naphthylamine 
C,oH,(NO,)(NH,)[12] [127°] (L a J ) , [124°] 

(Meldola, C J 47, 520) Formed by saponifying 
its acetyl derivative, which is obtained by nitra 
ting the acetyl derivative of (j3) naphthylamine 
(Liebermann a Jacobson, B 14, 806, 1792 , A 
211, 42) Orange needles, sol hot water 

Acetyl derivative 0,oHa(N02)(NHAc) 
[124°] Reduced by tm and HOAc to ethenyl 
(ft/S) naphthylene diamine (Fischer a Hepp, B 
20, 2173) 

Di nitro (a).naphthylamineO,oH4(N02)2(NH ) 
[4 2 1] [2 }9°J (Witt, B 19, 2032) Obtained from 
its acetyl derivative, which is formed by nitrating 
C,„H NHAc The saponification is effected by 
alcoholic NHg or by H SO^ (Liebermann, A IS 3, 
274 , Meldola, B 19, 2683) Formed also l)\ 
heating di nitro (a) naiihthol with alcoholic N H , 
(Witt) Lemon yellow needles Readily con 
veitcd by potash into di nitro a naphthol On 
elimination of NH^, it yields di nitro naphthal 
ene [114°] 

Acetyl derivative [250 5°] (Ebell, A 208, 
330) , [247°] (L ) Needles 

Benzoyl derivative (252°] Needles 
Di nitro-(/8) naphthylamine 
C,oH (NO )2(hiH2) [242°] Formed by heating 

C,oH,(N02)2(OEt) [144°] with aqueous NH3 at 
140° (Graebe a Drews, B 17, 1172, Gaess, 
J pr [2] 43, 31) On elimination of NH2 it yields 
di nitro naphthalene [161 5''] or [167°] Two iso 
meric compounds 0,oHj^N02)2NHAo [185°] and 
[235°] are got by nitrating acetyl (/3) naphthyl- 
amine (Maschke, 0 G 1886, 824) 

Bl-nitro (8) naphthylamine 
C,oH,(N 02)2(NH2) [1 V 2'] [223°] Formed 

from C,oHjN02)2(OEt) [216°] (Gaess) Yields 
di nitro napnthalene [172°] 

Di-nitro*naphthyIamiae obtained from the 
C,„H,(N02)2(OEt) [216°] of Onufrovitch (B 23, 
3362) carbonises at 236°~260° 

Tri-ni tr 0* (a) -naphthylamine 
C,„HdNO,),(NH2) [0 264°] Formed from 

C.oHdNOjLOEt and alcohoho NH, at 60° 
(Staedel, B 14, 901 , A 217, 173) Yellow 
prisms (from toluene) On ehmination of NH, 
it yields tn nitro naphthalene [181°] 


Tri-nitro ($) naphthylamine. Formed from 
0,9H4(N02)3 OLt and NHs (S ) Yellow needles 
Yields tn mtro-naphthalene [181°] on elimma 
tion of NHj 

Tetra nitro-(a)-naphthylamina 
C,oH3(N02)4Nfl2. [194°] Formed from 

C,oH,Br(N02)4 and NH, (Merz a Weith, B 16, 
2718) Yellow needles, si sol alcohol 
Tetra-nitro-(8) naphthylamine [202°] 
Formed from (0) bromo tetra mtro naphthalene 
and NHj (M a W ) Yellow needles 

Nitro-di-(/S) -naphthyl amine Benzoyl de 
rivative CjoH, NBz OjoHjNOa [168°] Got by 
mtratmg (C,oH7)2NBz (Ris, B 20, 2625) Nodules 
(from alcohol) or prisms (containing 0«H,) [95 °j 
(from benzene) Yields, on reduction, benzenyl 
naphthylene naphthyl-diamine [163°] 

Bi nitro di (8)-naphthyl-amine 
C2«H,2(N02)2NH [225°] Formed from di (8) 

naphthyl amine, HOAc, and HNO, (Bis a. Weber, 
B 17, 197) 

Tetra nitro-di-(8)-naphthyl amine 
C2 oH,o(N 02)4NI1 [286°] Formed by mixing 

di (8; naphth} iamme, HOAc, and HNO, without 
cooling (R a W ) Granules On further mtra 
tion it yields hexa-nitro di naphthyl amine 
NITRO NAPHTHYLENE BIAMINE Di 
acetyl derivative C,oH5(NO )(NHAc) [2 4 1] 
[c 295°] Formed by nitrating C,oH<,(NHAcl 
(Kleemann, B 19, 335) Yellow needles, yield 
mg phthalic acid on oxidation 

BINITRO-(a) BINAPHTHYLENE-OXIBE 
C^H,o(NOo) 0 [270°] Prepared by nitration of 

(a) dmaphthylene oxide (Knecht a Unzeitig, 
B 13, 1725) Yellow needles 
Binitro (8) dinaphthylene-oxide 
C «H,„(N02)20 [221°] Prepared by nitration 

of (8) dmaphthylene oxide (K a U ) Orange- 
red needles 

TETRA NITRO BI NAPHTHYL METHANE 

CH2 {C,oH,(NO„) 2}2 Formed from di (a) 
naphthyl methane and HNO, (Grahov, ski, B 7, 
1605) Colourless crystals, decomposing at 260°- 
270° 

NITRO-(a) NAPHTHYL PIPERIBINE 

C,oH 3(N02 )NC,H,o [77°] h ormed by heating 
1, 4) bromo nitro naphthalene with piperidine 
Lellinann a Buttner, B 23, 1387) Yellow 
needles Weak base 

BI NITRO Bl-(a) NAPHTHYL BISBLPHIBE 
S(C,oH 3N02)2 [186°] Formed from mtro 

naphthalene sulphomc cliloiide and HI (Cleve, 
B 23, 960) Greenish yellow scales 

NITRO-NITROSO-ANTHRONE OhHjN.O* 
[263°] Formed by boiling hydroanthracene 
nitnte (vol 1 p 277) with alkalis (Liebermann 
a Landshoff, B 14, 470) Yellow needles, 
yielding anthraquinone on oxidation 

NITRO-OCTANE OhH^NOj (206°-212°) 
Formed by distilling octyl iodide with AgNO, 
(Eiohler, B 12, 1883) 

NITEO-OCTOIC ACIB ChH.JNO,)©, SG 
12 1 093 Formed by boilmg tne non volatile 
acids of cocoa nut oil for a long time with HNO, 
(Wirz, A 104, 289) OU — AgA' — EtA' S G is 
1 031 Oil 

NITRO-OCTYL-BENZENE 0,N4(N02)C,H„. 
The three isomerides may be got by nitrating 
octyl benzene (Ahrens, B 19, 2721) 0 Nitro 

octyl benzene oarbomses at 130° , the m iso 
mende melts at 124° , the p- vanety melts at 
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204® They yield the oorresponding nitro benz 
010 acids on oxidation by EMn04 

Di-oitro-octyl-benzene CeH3(N 02)2CgH|, 
[226°] Formed by nitration of octyl benzene 
NITEO-OPIANIC ACID v Opianio acid 
NITEO OECIN 0,H,N04 to 
0eH2Me(N02)(0H)2 Two mtro orcms [120°] 
and [116°] are formed, together with an azo 
compound, by the action of a cold mixture of 
nitrous and nitric acids on an ethereal solution 
of orcin (Weselsky, B 7, 439) They may be 
separated by steam distillation, the compound 
melting at 120° being volatile The nitro orcin 
[120°] forms Ba(HA'%, the isomeride [116°] 
yields Ba(HA")2 8aq and BaA"3aq By the 
action of HNOj and HNO, on the ethyl deriva- 
tive of orcm there are formed two compounds 
CeH2Me(N02){0H)(0Et), melting at 64° and 
103° respectively (Weselsky a Benedikt, M 2, 
871) 

Di-nitro-oroin [164 5°] 

S (alcohol) 6 6 at 16° Formed from di nitroso- 
orcin and cold dilute HNO, (S G 13) (Sten 
house a Groves, A 188, 368) Yellow plates, 
m sol boiling water May be sublimed — 
Ba(HA'02aq 

Di-nitro-orom [110°] Obtained by satu 
rating toluene with NOj (Leeds, A C J 2, 416 , 
B 14, 483) Golden needles (from alcohol) 
Dyes silk yellow 

Tn-nitro-oroin OaMe(N02)3(OH)2 [163°] 

Formed from orcin, HjSO^, and HNO, (Sten 
house, Pr 19, 410 , Merz a Zetter, B 12, 681) 
Yellow needles, v sol hot water Explodes 
above 163° Dyes the skin yellow — KgA" 
orange needles — BaA" 3aq — PbA" — Ag^A" 
amorphous orange red pp 

Methyl ethe? Me^A." [69 6°], 

Ethyl ether [616°] 
NITEO-OXINDOL Prepared 

by addmg powdered KNO3 to a solution of oxindol 
in H2SO4 (Baeyer, B 12, 1313) Yellow needles, 
sol alcohol Begins to decompose at 176° 
p NITEO « OXY-ACETOPHENONE 
0eH4(N02) CO CH2OH [121°j Formed by 
boiling bromo mtro acetophenone with NaOAc 
and HOAc, diluting with water, and boiling 
again (Engler a Zulke, B 22, 204) Sol hot 
alkalis 

Nitro-di-oxy-acetophenone 
C«Ho(N 02)(0H)2C0CH3 [142°] Formed by 

nitration (Nencki a Sieber, J pr [2] 23, 537) 
TETEA NITEO OXY AMIDO ANTHEAQUI- 
NONE ChH^NjO,, C,4H2(N02)4(NH2)(0H)02 
Chrysammidic acid Formed by boiling chrys 
ammio acid 0„H 2(N02)4(0H)202 With ammonia 
(Schunck, A 65, 236 , Graebe a Liebermann, A 
Suppl 7, 310) Olive green needles, forming a 
dark purple aqueous solution Its salts explode 
when heated 

NITEO OXY AMIDO BENZOIC ACID 

O^HeNjOjte C3H2(N02)(0H)(NH2)C02H[6 2 8 1] 
[220°] Got by reducing di mtro 0 oxy benzoic 
acid (Hubner a Babcock, B 12, 1346) Crystals 
NITEO^OXY-AMIDO DIPHENYL Acetyl 
derivativeO^.i^EAc) C,H3(N02)(0H) [264°] 
(Schmidt a ScWtz,A 207,347) Yellow needles 
NITEO-Dl-OXY-Dl AMIDO TEI PHENYL 
METELANE D% methyl-ether 
CeH4(NO2)OH(CeH30OMe)NH2)* [108°] Formed 
^fciy hftatiQg jf nitro Wisoio ^dehyde with 


idme sulphate and H3SO4 (Fischer, 15, 680) 
Golden needles (containing CgHg) w Amsidme 
yields an isomeric body [189°] (Kock, B 20, 1562) 
NITEO DI OXY AMIDO QUINONEC^BrNaO, 
t e C3(N02)(0H)2(NH2)02 The salt C«H2K2N A 
18 precipitated on exposing a solution of 
C<,(N02)(NHJ(0H)4 m aqueous KjCO, to the aif 
(Nietzki a Benckiser, B 18, 499) It forms 
coppery needles 

NITEO OXY ANTHEAQUINONE Ethyl 
ether C.H,<®g>OA(NO,)(OEt) [J 2 a] 

[243°] Formed by oxidation of the nitroso 
anthrone of the ethyl ether of mtro anthrol 
(Liebermann a Hagen, B 15, 1795) Colourless 
needles, si sol alcohol 

Nitro-di-oxy-anthraquinone C,4H,(N02)04 
(a) Nitro alizarin [19b°] Prepared by nitra 
tion of the di acetyl derivative of alizarin 
(Schunck a Bomer, B 12, 687) Less soluble 
m alcohol and HOAc than the ()8) isomeride 
Oxidised by HNOj to phthalic acid Yields 
purpunn on warming with H SO4 

Nitro-di-oxy-anthraquinone (jS) Nitro ali- 
zarin Alizarin orange [244°] Formed by 
nitration of alizarin dissolved in HOAc (S a B , 
Bosenstiehl, Bl [2] 26, 63) hormed also by 
boiling di mtro oxy anthraqumone with dilute 
(20 pc) NaOH (Simon, B 15, 092) Orange 
needles (from benzene), si sol KOHAq Dyes 
alumina mordants red andiron mordants reddish- 
violet 

Di-acetyl derivative [218°] Needles 
Nitro-tri-oxy-anthraqumone C,4H,(NO )03 
Formed from alizarin and fuming HNO, 
(btrecker, Z 1868, 264) Bed crystalline pow 
der — K3A" 

Di-nitro-oxy-anthraqumone 

CA C3O, OeH(NO,)2(OH) [1 3 2] [270°] 

Formed from oxy anthraqumone and fuming 
HNO, (Simon, B 14, 404, 15, 004) Yellow 
needles Dyes wool and silk orange — KA' — 
CuA', 2aq — MgA'^ 6aq — AgA' 

Ethyl ether EtA' [158°] 

Di mtro di oxy anthraqumone 
0,4Hg{N02)^04 Di nitro-purpuroxanthm [250°] 
Formed from purpuroxanthm and cold HNO, 
(SGI 48) (Plath, B 9, 1205) Bed needles 
(from HOAc) - NH^HA" —BaA" red needles 
Tetra-nitro di oxy anthraqumone 
C,4H4(N02)404 Tetra nitro anthraflavic acid 
Tetra mtro anthraflavone Formed by boiling 
anthraflavic acid with HNO3 (S G 14) (Schard 
mger, B 8,1487) Yellow needles, melting with 
explosion at 307 6° cor — Salts— (NH4)^" — 
(NH4)2A"NH3 — (NH4)2A"2NH3 — Ag^A" brown- 
ish needles 

Tetra-nitro-di-oxy-anthraquinone 

C„H 4 (N 02)404 Tetra-mtro leoanthrafiavic O/cvd^ 
Formed by nitrating isoantbraflavic acid 
(Boemer a Schwarzer, B 16, 1045) Yellow 
plates (from dilute HNO,) Its alkaline solution 
18 red Dyes wool and silk orange yellow, but 
does not combine with mordants — K2A"2aq 
silky red needles 

Tetra nitro-di-ozy-anthraquinone 
O44H 4(N02)404 Tetra mtro anthrarufin Formed 
by nitration of anthrarufin (Liebermann, B 12, 
188) Small yellow plates (from funung HNO,) 
— NajA'^daq — K^A" aq: bronse coloured prisms. 
MgA''6aq 
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Tetra-nltro di-oxy-anthraqumone 

C,4H4(N02)j04 Ghrysammic acid Formed by 
heating aloes with HNO, (S G 1 37) (Schunck, 
A 3Q, 1 , 66, 235 , Stenhouse a Muller, C J 
19, 319 , Tilden, Ph [8] 2, 846) Formed also 
by nitration of chrysazm (di oxy anthraquinone) 
(Liebermann a Giesel, B 8, 1643 , 9, 329 , A 
183, 193) Golden plates or monoclimc prisms 
Explodes when quickly heated Aqueous potas 
Slum cyanide at 60*^ forms ohrysooyammio 
acid CisHaNgOia 6aq, which forms the dark red 
salts (NH,)^A" 3aq, K2A" 3aq, and CaA" 3aq 
Salts — Na^A^Saq (Mulder, A 68,339, 72, 
285) — KjA" S 08 in the cold Flat rhom 
boidal plates , polarises light, the two rays being 
differently coloured (Brewster, P 69, 552 , 
Hirschwald,A 183, 198) — BaA"2aq — BaA" 4aq 
^ MgA"5aq — PbA"5aq — Pb2A"(OH)2 — 
PbA" 4aq — MnA" 5aq — CuA" 4aq 

Ethyl ether Et^A" Pale red needles or 
yellow prisms (Stenhouse) 

Benzoyl derivative GuH^Bz 
Y ellow, almost insoluble, prisms 

NITR0-0XY-BEN2ENE v Nitro phi sol 
N itro tri oxy benzene Tri methyl den 
vative C,H2(N02)(0Me), [« 1 2 3] [100^] 

Formed from C,H3(OMe)3 and cone HN03(Wili, 
B 21, 612) Thick prisms With HNO3 it 
yields C^H(N02)2(0Me)3 [126°], si sol alcohol 
Di-nitro tetra-oxy-benzene Methylene 
dimethyl derivative Di nitro apione 

C.(NO ),(OMe),<Q>CH [118°J Formed from 

apiolic acid (4g), HO Ac (50 cc), and HNO, 
(100 c c of S G 14) (Ciamician a Silber, B 22, 
2489, 23,2290) Yellow needles, insol water 
Yields on reduction C3H304(NH ), [119"] With 
diacctyl it condenses to Ci3H,4N304 [176°], and 

with benzil to C,H,0,<^ [,pjj [222“], bothcrys 

tallising in needles 

NITRO-o-OXY-BENZOIC ACID 
C„H3(N0,)(0H)(C0,H) [5 2 1] Nit70 salicylic 
acid Amlotio acid [228°] Mol w 183 S 
176 at 22° (Hubner), 07 at 15 5° (bchitf) 
formed, together with the isomeride [144°j, by 
the action of nitric acid on salicylic acid and on 
mdigo (Chevreul, A Ch [1] 72, 131, Buff, 
A Ch [2] 37, 160, Pumas, A Ch [2] 63, 205 , 
[3J 2, 227 , Gerhardt, A Ch [3] 7, 326 , Mar 
chand, J pr 26, 385 , Pina, A 66, 36 , Sten- 
house. A 70, 253, Schiff, A 164, 14, Schiff a 
Masino, G 9,318, A 198,258, Hubner, A 195, 
6) Formed also by the action of aqueous NaNO^ 
and H2SO4 on salicylic acid at 60° (Denmger, 
J pr [2] 42, 550) , by boiling (e) nitro amido 
benzoic acid [263°] with potash (Griess, B 11, 
1730) , and by heating p nitro phenol with OOI4 
and alcoholic potash at 100° (Hasse, B 10, 
2188) White needles, V sol alcohol Its aque 
ous solution IS coloured red by FeCl, Distilla- 
tion with OaO yields p nitro phenol [114°] 
Salts — KA' — NH4A' — BaA',6aq — 
BaOyHsNOft 2aq — CaA'^ 6aq — SrA'^ 6Jaq — 
MgA'j 4aq — ZnA'* 6aq — AgA' 

Methyl ether MeA' [88°] Formed from 
methyl salicylate and nitrous acid (Denmger, 
J pr [2] 40, 302) 

Ethyl ether EtA^ [94°] Needles. 
Methyl derivative 

C,H,(N0a)(0Me)(00^) [149®] Formed from 


0eH4(0Me)(C03H) and HNO, (Kraut, A 150, 6, 
Salkowski, A 173, 41) Needles Gives no 
colour with FeClg 

Ethyl derivative C8H3(NOJ(OEt) CO3H 
[163°] (P ) , [161°] (K) Formed from ethoxy 
benzoic aldehyde C3H4(OEt)CHO and cone HNO, 
(Perkin, A 145, 311) Formed also from 
C«H,(N02)(0H) CO^Me, EtI, and KOH, the re 
suiting CflH,(N02)(OEt) CO^Me being saponihed 
(Kraut) Plates (from boiling water) — BaA'2 2aq 
— EtA' [98°] (Hubner) 

Amide 0«H,(NO,)(OH) CONH, [225°] 
Needles Behaves as an acid, decomposing 
carbonates, and forming the salts C HjKN^04 
— CaA 2 4aq — BaA'^ 4aq — PbA'^ 4aq 

Anihde C,H3(NO,)(OH) CO NHPh [224°] 
Formed by nitrating C«H4(OH) CONHPh (Men 
Bching, A 210, 343) Needles 
Nitro-o-oxy-benzoic acid 
CJl3(NO )(OH)CO,H [3 2 1] [144°] S 13 at 

15 5° (Schiff) Formed as above, and also by 
adding H2&O4 to a solution of salicylic acid and 
NaNO^ at 100° (Dcningci, J pr [2] 42, 551), 
and by the action of nitious acid on oil of 
wiiitcigrcen (Smith a Kiicii, Am 8,100) Ob 
tamed also by heating o nitro phenol with CCI4 
and alcoholic potash at 100^ (Hasse) Needles 
(containing aq) Melts at 125° when hydrated, 
144° when anhydrous FeCl, colours its solu 
tionred Yields 0 nitro phenol on heating with 
dilute H2SO4 at 160° 

Salts — NaA' ~KA' — BaA'2. Needles — 
BaC HaNOjliaq — MgA' 2aq — PbC H3NO, — 
AgA' 

Ethyl ether EtV [118°] 

Amide C,H,(NO )(OH) CONH2 [146°] 
Needles Yields the salts Ca(C,H3N204) 4aq — 
BaA'2 2aq — Pb(OH) A' 2aq 

Nitro o-oxy benzoic acid CjHjNO, i e 
C,H3(N02)(0H)(C02H),6 2 1] Amide of the 
methyl derivative C^H,(NO )(OMe)CONH 
[195°] Formed by boiling its nitrile withbaiyta 
water (Lobiy do Bru\n, R T G 2, 217) Yel 
lowihh needles, m sol acetone 

Nitrile of the methyl derivative 
C,H3(N0 )(OAIe)CN [171°] Formed by boiling 
m di nitro ben/ene with KCy and MeOH (Lobry 
de Bruyn, R T C 2, 212) Needles (from alco 
hoi) Boiling alcoholic potash converts it into 
C«H,(0H)2C02H 

Amide of the ethyl derivative 
C6H3(N02)(OEt) CONH2 [197°] Needles 
Nitrile of the ethyl derivative 
C„H3(N02)(0Et)CN [137°] f oimed from m di- 
nitro benzene and alcoholic KCy Tables 
o Nitro m oxy benzoic acid 
C,H,(N02)(0H)C02H[6 3 1] [169°] Formed by 
boiling (o) nitro amido benzoic acid wnth potash 
(Griess, B 11, 1733) Light yellow crystals 
containing aq), v sol water — BaCjHjNO^daq 
orange prisms 

Methyl derivative 

0«H,(N02)(0Me)(C02H) [188®] Formed by 

oxidismg C,H,(N02)(OMe)CHO with KMn04 
(Rieohe.B 22,2364) 

/3 Nitro-m oxy benzoic aoid 
C,H,(N0J(0H)C02H[4 3 1] [230°] Formed 

by boiling the corresponding nitro amido-benzoic 
aoid with KOHAq and, together with the (2,3,1) 
and (6,3,1) laomendes, by nitration of a boiling 
aqueous solution of m oxy-benaoio aoid by HNO, 
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(Gness, B 5,856, 20,403). Yellow plates (from 
not water) — BaO^HaNOj aq 

Nitrile OeH*(NO,)(OH) ON [183°] From 
m oxj benzoic mtnle and HNO, (Smith, J jar 
[2] 16, 227) Oolonred dark red by aqueous 
FeCl, Belongs perhaps to one of the isomeno 
mtro-7n<oxy-benzoio acids 

( 7 )-NitTO-m-ozy-beiizoic acid 
0A(NOJ(OH)0O^[2 3 1] [178°] Formed 

by boihng (2,8,l)-mtro amido benzoic acid with 
potash, and sdso by nitrating m oxy benzoic acid 
(Griess, B 11, 17^ , 20, 403) Yellow plates or 
prisms (oontainmg aq) Tastes sweet 
l^sq 

Methyl derivative 0^,(N02)(OMe)002H 
[251°] Formed from its aldehyde and Ag20 
(Rieohe, B 22, 2352) White plates — AgA' 
(Q-Kitro-m ozy-benzoic acid 
0«H,(N02)(0H)C02H[6 3 1] [167®] Formed 

by nitratmg m-oxy benzoic acid (v supra) 
Crystals (oontsunmg aq) — BaA'j 6aq prisms 
Methyl derivative 0aH,(NO2)(OMe)CO2H 
[233°] Long white needles (Rieche, B 22, 
2356) 



Formation — 1 By dissolving p oxy-ben- 
ZOIC acid m dilute nitric acid (B^h, Z 1866, 
647 , Gness, B 20, 408) —2 By boiling (3,4,1)- 
nitro-amido benzoic acid with potash (Griess, B 
6, 866) — 3 By the action of aqueous NaNOa and 
H2SO4 on _p-oxy benzoic acid at 40° (Demnger, 
J pr [2] 42, 662) — 4 In small quantity in the 
action of GOI4 and alcoholic potash on 0 nitro 
phenol (H ) 

Pro^rhes — Needles, si sol hot water 
Gives no colour with FeOlg 

Salt — BaCjHaNOgaq red nodules 
Methyl derivative C<,H3(N02)(0Me)C02H 
Nitranisic acid [187°] Formed by boiling 
anisic acid or oil of anise with nitnc acid (Lau 
rent, B J 23, 416 , Cahours, A 41, 71 , Engel- 
hardt, A 108, 243 , Salkowski, A 163, 6 , B 10, i 
1264) Also from 0«H3(N02)(0Me) CHgNHAc by 
oxidation with K20r20, (Goldschmidt a Polo 
nowska, B 20, 2410) Small needles (from water) 
Yields o-nitro phenol on heating with water at 
220° — NaA'aq — KA'aq — CaA ^ 4aq — SrA', 4aq 
— BaA'2 flocculent pp — PbA'2 — AgA' 

Methyl ether of themethyl derivative 
0,H,(NO2)(OMe)CO2Me [108°] Plates 

Ethyl ether of the methyl derivative 
0.H3{NO2)(OMe)OO2Et [100°] Tables 

Nitrile of the methyl derivative 
OeE3(N02)(OMe) ON [160°] Formed from 
OgH4(OMe)CN and HNO, (Henry, B 2, 668) 
Smem needles (from alcohol) 

Kitro di-ozy -benzoic acid Di methyl de 
rtvatit;s0,H2(N02)(0Me)2C02H[4 6 3 1] [226°] 
Formed from 0,H,(0Me)2C02H and dilute HNO, 
(H Meyer, M 8, 431) Needles (from water) 
Yields on reduction, 0,H2(NH2)(0Me),G02H 
[182°] — CluA'2 2|aq — PbA'2 -AgA' needles 
Kitro-di-ozy-benzoio acid Methyl den- 
vative 0,H2jN02KOH)(OMe]C02H[a; 4 3 1] 
NitrfMXimlke acid ^^ite needles (Matsmoto, 
B 11 , 122 ) 

Acetyl derivative 

0,H2(NO,)(OAo)(OMe)OOja [182°J Needles 
Di-methyl derivative 
ClgHg(N0a)(0Me),00,H Nilro veratne acid* 


Yellow needles (contammg )aq) Its methyl 
ether melts at 144° and its ethyl eth^- at 100° 
Di-nitro-ozy-benzoic acid 
08H2(N02)2(0H)C02H[6 8 21] Di mtro-sali 
cylic acid [173°] Formed by nitration ol sail 
cylic acid (Cahours, A Ch [8] 26, 11, Ston 
house, A 78, 1 , Hiibner, A 196, 46) Tables 
or needles (containing aq) After fusion it 
melts at 168° FeOl, colours its solution red — 
NH4A' — KA' si sol water — KjOyH^NjO, aq 
m sol water — ^NaA' — BaA', — BaC^H^NjO, 3aq 
needles — CaA',, 2aq — PbO,H NjO, 3aq — AgA' 
sparingly soluble granules 

Methyl ether MeA' [127°] Yellowish 
scales Yields NH^CgHgNjO, and AgCgHsNgO, 
Ethyl ether PtiA! [99°] Yields the salts 
NH4C3H,N20, and AgCgH^NjO, 

Methyl derivative of the methyl ether 
CgH,(N02)2(OMe) CO^Me [69°] Prisms (Sal 
kowski, A 173, 43) 

Methyl derivative of the ethyl ether 
CgH2{NO,)2(OMe)CO;Bt [47°] Tables 

Ethyl derivative of themethyl ether 
0gH2(N02)2(0Et)C02Me [80°] Prisms 

Ethyl derivative of the ethyl ether 
CeH2(N02)2(0Et)C02Et [49°] Prisms 

Di nitro p oxy benzoic acid 
GA(NO,)2 (OH)(COoH) [6 3 4 1] [237°] Formed 
by boiling di nitro p-amido benzoic acid with 
potash (Salkowski, A 173,36) Thin tables — KA' 
S 7 at 16 5° — K2C,H,N20,2aq S 32 at 16 5° - 
BaC,H,N20,6aq — BaOjHNaOjS^aq — Ag'A — 
Ag C^H^NgO, 

Ethyl ether EtA' [87°] Yields 
KOgH^NjO,, S 9, and AgC^H.N^O, 

Methyl derivative C,H2(N 02)3(0Me)C02H 
Dinitramsic acid [182°] Formed by nitration 
of nitro anisic acid (Salkowski a Rudolph, B 
10, 1254 , Stohr, A 226, 8b) —KA'aq —AgA' 
Ethyl ether EiM [79°] 

Ethyl derivative of the ethyl ether 
C,H2(N02)2(0Et) C02Et [69°J Needles 
Tri nitro m oxy benzoic acid 
C6H(N02)!,(0H) CO2H Formed by warming m 
diazoamide benzoic acid with HNO3 (Griess, A 
117, 28), and by the action of fuming HNO, on 
m amido benzoic acid (Beilstein a Geitner, A 
139, 11) Large crystals (from cone HNO,) 
Explodes when heated (NH4)20jHNa0,2aq -- 
BaO,HN,0,3aq — Ag^C.HNaO, 

Tn-nitro oxy benzoic acid [106°] Formed 
from w-oxybenzoic acid by successive treatment 
with dilute H2SO4 and HNO, (Sohardinger, B 
8, 1490) Tables and prisms (containing aq) - 
BaC,HNjOp2aq - CaOjHNjOobaq green needles, 
exploding at 237° 

NlTBO-o OXY BENZOIC ALDEHYDE 
C,H,[N02)(0H)0H0 [3 2 1] [109°] Formed 

together with the (6,2,1) isomeride, by nitrating 
salicyho aldehyde (Mazzara, G 6, 460, Von 
Miller, B 20, 1927 , 22, 1709 , Taege, B 20. 
2109) Its compound with NaHSO, does not 
crystalhse So^um amalgam forms brown 
amorphous {0,Hg(0H)(0H0)}2N2H2 (Bngel, A 
136, 169) — Na0,H4N04 — Ba(0,H4N04)22aq 
orange crystals 

Acetyl derivative\lW] 
Phenyl-hydraside [166°] 

Methyl derivative CgH^NO,. [102^ 
Nitro-o-ozy-benzoic aldehyde 
0A(N0|)(0H)CH0 [ 5 . 2 . 1 ] [126®] Formed aa 



mTRCK)XY-METHYL^TJINAZOLINE 


ibove Fo ms a solid oompoand with NaHSO« — 
b^aA' 2aq oeedles — BaA'jGaq — BaA',8aq 
Acetyl dertvaHufi [112°] 
Phenyl-hydraetde [186°] 

Methyl derivative G^iJAO^(OMQ)CRO 
[90°] Formed by nitrating OjH4(OMe)CHO 
(Sohnell, B 17, 1382 , cf Voswinokel, B 16, 2027) 
Needles (from water) 

Nitro-m-oxy-benzoic aldehyde 
08H3(NO,)(OH)(OHO) [2 8 1] [128°] Formed, 

together with the isomende [166°], by nitration 
of ?w-oxy benzoic aldehyde (Tiemann a Ludwig, 

B 15, 2052, 3052) Yellow plates, sol benzene 
Methyl derivative 

CeH3(NOJ(OMe)CHO [107°] (T a L), [102°] 
(R ) Formed from the aldehyde, KOH, and 
Mel (T a L ) Formed also, together with 
the (6, 3, 1) and (5, 3, 1) isomendes from 
C8H,(0Me)CH0 and HNO, at 0° (Rieohe, B 22, 
2350) Forms a very soluble compound with 
NaHhOj With acetone and NaOH it condenses 
todi methoxy indigo 0<,H,(N02)(0Me)0H NOH, 
its oxim, melts at 170° , and its phenyl hydraz 
ide G,H3(N02)(0Me)CH N^EPh at 134° 
Nitro-m-oxy-ben*oic aldehyde 
CeHslNO )(OH)CHO [6 3 1] [166°] Formed 

by nitrating m oxy benzoic aldehyde (T a L ) 
Needles, v si sol benzene 

Methyl derivative [83°] Plates, vola 
tile with steam Its compound with NaHSOj 
IS m sol water With acetone and KOH it 
yields a substance resembling indigo Its oxim 
C,Hj(N 02)(OH)CH NOH melts at 162°, and the 
correspondmg phenyl hydrazide at 154° 

Nitro-w-oxy-benzoio aldehyde Methyl 
derivative C«H3(NO,)(OMe)(OHO) [6 3 1] 
[97°] (U ) , [104°] (R ) A product of the nitra 
tion of [3 1] 0„H,(OMe)CHO (Ulnch, B 18, 
2572 , Bieche, B 22, 2364) Does not give the 
mdigo reaction Forms an oxim [148°], and a 
phenyl hydrazide [126°] 

Nitro p oxy benzoic aldehyde 
C«H3(N0 )(OH)CHO [3 41] [140°] Formed 

by nitrating p oxy benzoic aldehyde (Mazz ira, 
Q 7,285, Herzfeld,J3 10,1269) Needles, shghtly 
volatile with steam — 0,H3{N02)(0K)CH0aq — 
AgA' canary yellow pp 

Methyl derivative Nitro anisic aide 
hyde [84°] Formed from anisic aldehyde, HN 0„ 
and H2SO4 (Einhom a Orabfield, A 243, 370) 
Yellow needles Forms a phenyl hydrazide 
[131°] 

Bi nitro m-oxy benzoio aldehyde Methyl 
derivative C„H2(N02)2(0Me)CH0 [110°] 

Formed, together with an isomende [165°], by 
treating [3 l]CeH4(OMe)OHO with 2^,804 and 
KNO3 (Tiemann a Ludwig, B 16, 2066) 

Nitro -di oxy benzoio aldehyde Ethyl 
derivative 04H2(N02)(0Et)(0H)0H0[» 6 21] 
[180°] Formed from C,H,(OEt)(OH)CHO and 
dilute HNO, (Hantzsch, J pr [2] 22, 472) 
Scarcely volatile with steam 

TETRA. NITRO o-OXT BENZYL ANILINE 
0 ,jH 8(0H)(N02)4N [66°] Formed from o-oxy- 

benzyl anilme, HNO„ and B[j,S04 (Emmerich, A 
241, 346) Yellow needles (from benzene) 
BI-NITRO.BI-OXY BI BENZYL UREA 
Di-ethyl derivative 
CO(NH OH(OEt) 0,H4N0J- [170°] Formed 

from area, nitro-benzoio aldehyde, alcohol, and 
H,SO«(Liidy, Jlf.10,806). 
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NITRO - OXY - CUMINIC ACIB Methyl 
derivative 06H2(C3H,)(N02)(0Me)C0,H 
[146°] Formed from the methyl derivative of 
cymophenol and dilute HNO, (Paterno a. 
Canzoneri, G 10, 233) Yellowish crystals — 
BaA',2Jaq 

Isomende v Nitro oxy isopropyl benzoio 

ACID 

NITRO BI OXY ETHYL PYRIMIBINE 

0Q ^C(NOj) aq Nitro - ethyl uracil 

[194 5°J Formed from potassium nitro uracil 
and EtBr at 160° (Lehmann, A 263, 84) White 
needles — KA' — AgA' needles, v si sol cold Aq 
BI NITRO OXY -ETHYL OUINOLINE 
TETRAHYBRIBE Ethyl derivative 
C,3H„N,04 te C3H,Et(0Et)(N02),N [77°] 

Formed by nitrating OaH<,Et(OEt)N (Kohn, G J 
49, 509, B 19, 1048) Yellow prisms (from 
alcohol), with basic properties 

NITRO OXY MALEIC IMIBE 

The salt NH<^qq ^ separates as light- 

yellow crystals when a sol ution of di chloro maleic 
imide 18 warmed with KNOj (Ciamician a Silber, 
Rend Accad Line [4] 4, 447 , B 22, 33, 2490). 
It IS almost insol water 

TETRA NITRO-BI-OXY METHYL-ANTHRA 
QUINONE C, 4 H 3 Me( 0 H) 3 (N 02)402 Tetra nitro 
chrysopJianic acid Formed by heating chryso 
phanic acid with fuming HNO3 (Tiiebermann a. 
Giesel, A 183, 175) Yellow plates or needles 
NITRO-BI OXY METHYL- ETHYL - P YRIM- 

IDIHE CO<^“® °^0(N0,) [73°] Nitro. 

methyl ethyl uracil Formed from silver nitro- 
ethyl uracil and Mel at 130° (Lehmann, A 263, 
8b) Pearly rhombohedra (containing aq) 
Nitro-di oxy methyl ethyl pyrimidine 

Formed from 

silver nitro methyl uracil and EtBr at 150° (L )• 
Needles (containing aq) 

NITRO-OXY-TRI METHYL-PYRIBINE 
C8H,o(N02)NO Nitro methyl lutidosiyril 
[161°] Formed by nitratmg oxy tri methyl- 
pyndine (Hantzsch, B 17, 1032) Yellow 
needles or pnsms, sol hot alcohol 

NITRO-BI OXY METHYL PYRIMIBINE 

0AN,0, .« Nitro. 

methyLuracil [265°] S 714 at 20° Formed 
from potassium nitro-uracil and Mel at 140° 
(Hoffmann, A 263, 77) Needles (containing 
aq), V sol hot water Baryta water at 160° 
hberates methvlamine and NH, — KA' needles 
— BaA',. — AgA' minute white needles (from hot 
water) 

Nitro-di-oxy-di-methyl pyrimidine 

silver salt of nitro di oxy methyl pynmidme and 
Mel at 120° (Lehmann, A 253, 82) Needles 
(oontaimng aq) Yields NMeH, when heated 
with baryta at 180° 

NITRO-OXY METHYL-aUINAZOLINS 



aMthjl-qainazolme [28$°] and oona. HKOg (De 



m 


nitro-oxy-methyl-quinazoline. 


hoff, J pr [2] 42, 348) Yellow crystalline 
powder, sol alcohol Does not melt below 280® 
Methyl derivatzve [166°] Needles 
{Py 2) NITRO (Py 1) OXY [Py 3)-METHYL. 

ftTIHOlINE Formed by 

nitrating oxy {Py 3) methyl quinoline (Conrad 
a Limpach, B 20, 950) Needles, v si sol 
boiling alcohol Does not melt at 270° 

(B 3) Nitro (B 4) oxy (B 1) methyl qninol- 
<?HCMe CCHCH ^ 

*“* C(N02)0(OH)0 N CH ^ This body 
IS formed by oxidising the corresponding nitroso 
oxy -methyl quinoline with alkaline KaFcCy^ 
(Noelting a Trautmann, B 23, 3667) In the 
same way may be formed (B 4) nitro {B 1) oxy- 

i B 2) -methyl quinoline , {B 1) nitro {B 4) oxy- 
B 3) methyl quinoline [193°] , and {B 2) nitro- 
B 1) oxy-(B 4) methyl quinoline [182°] 

NITRO - OXY - TRI - METHYL QUINOLINE 
CARBOXYLIC ACID C.aH.NP, t e 
CflHMe3(N02)(C0,]H)(0H)N Formed by warm 
mg (Py 1) oxy (J5 1, 2, 4 , Py 3) tetra methyl- 
quinolme with HNO3 d 14) (Conrad a 
Limpach, B 21,629) White msoluble powder 
— NaA^ aq yellowish needles 

NITRO-DI OXY-NAPHTHALENE v Nitro- 

BYDBONAPHTHOQUINONE 

Di-nitro di-oxy-naphthalene Bt ethyl - 
derivative C,oH4(N02)2(OEt)2 [229°] Formed 
from («)-di chloro di nitro naphthalene and alco 
holic potash (A16n, Bl [2] 36, 435) Yellow 
needles 

NITRO-OXY-NAPHTHOIC ACID 

0 ,oH 5(N02)(OH) CO2H [242°] Formed by 
dissolving its anhydride in alkahs (Ekstrand, 
J pr [2] 38, 282) Plates — CaCnHjNO.dJaq 
yeUowish-red needles 

Anhydride 0 ,oHj(N 02 )<^q [242°] 

Formed by nitrating pen oxy naphthoic acid 
Yellow needles (from HO Ac) 

Nitro-oxy-naphthoic acid [202°] (Schmidt a 
Burkard, B 20, 2700) Yields (i3)-nitro (a) 
naphthol on distillation with lime 

NITRO-OXY-(a)-NAPHTHOQUINONE 

0,.H,NO. %(> Nitronaph 

thalic acid [167°] Formed from oxy (a)- 
naphthoquinone, HgSO^, and HNO, , the yield 
being 85 p c of the theoretical (Diehl a Merz, 
B 11, 1317) Formed also from di chloro (a)- 
naphthoqumono and alcoholic NaN02 at 100° 
(Kehrmann, B 21, 1780, J pr [2] 40, 180) 
Yellow leaflets or tables —NH^A' — NaA'aq — 
KA'aq — BaA'2 -PbA' aq — PbA', 4iaq —AgA' 
Sulphonic acid 

0 ,oH,(S 03H)(N02)(OH)02 [2' 8 2 4 1] Formed 
from di chloro (a) naphthoquinone sulphonic 
acid [229°] and NaN02 (K ) ~K2C,oHaNS08 (dried 
at 100°) slender yellow needles 

DI-inLTRO-DI OXY (i8/3) DINAPHTHYL DI- 
SULPHONIC ACID 02oH„(N02)2(OH)2(SO H), 
Got by nitrating C2oH8(OH)2(S03)2Ba (Julius, 
Ohem Ind 10, 97) Yellow needles (containing 
3aq) 

0 NITRO-p OXY-DIPHENYL 

[4 1] 03H4(0H)C3H,N02[12] [188°] Formed 
by the action of nitrous acid on the correspond- 
ing nitro amido diphenyl (Schultz a Strasser, 
B 14, 614 , A 207, 351) Yellow needles 


p Nitro p oxy-diphenyl 

[4 1] C.H,(OH) CeH, NO2 [1 4] [170° I Formed 

from p nitro p amido diphenyl (S a S ) 

Nitro oxy-diphenyl C,2H8(N02)(0H) [67°] 

Formed by nitration of oxydiphenyl (Latsohmoff , 
J R 52) Lemon yellow prisms (from ether) 
Di-nitro-oxy-diphenyl CjaH, (NO^) ^(OH) 

[154°] Formed at the same time as the preced- 
ing (L ) Golden plates (from alcohol) — KA'2 2aq 
sparingly soluble plates 
Di nitro di-oxy-diphenyl 
[3 4 1] CeH3(N02)(OH) C8H3(N02)(0H) [1 3 4] 
[272°] (K ) , [280°] (S ) Formed from pp di- 
oxy diphenyl and HNOj (S G 1 46) (Kunze, B 
21, 3331 , Schutz, B 21, 3631) Yellow needles, 
insol alcohol 

Di-acetyl derivative [215°] Needles 
Di-henzoyl derivative [206°] Plates 
Ethyl ether Formed by nitrating 

the ethyl ether of ^ oxy diphenyl (Hiisch, B 22, 
336) 

Di-nitro-di-oxy-d'phenyl C,2H3N20e [184°] 

Formed by oxidising o nitro phenol with aqueous 
KMnO^ (Goldstein, / B 6, 193 , 10, 318) Ycl 
low needles (from benzene) 

Di-henzoyl derivative [191°] Needles 
Tetra-nitro-di-oxy-diphenyl 
[4 3 5 1]C3H2(0H)(N02)3 C3H2(N0 ),{on) 

[1 3 6 4] [220°] (K), [225°] (S ) From di- 

oxy diphenyl, HOAc, and HNO3 (Kunze, B 21, 
3333 , Schutz, B 21, 3532) Yellow needles — 
NroA" — NaHA" brownish red needles 

Di-acetyl derivative [236°] Needles 
Hexa-nxtro tetra-oxy-diphenyl CijH^N^Oir 
Hexa nitro diresorcin Formed by warming 
tetra acetyl diresorcin with fuming HNO3 (Bene 
dikt a Julius, M 6, 178) Yellow crystals, ex- 
ploding at 230° , V e sol water 

m NITRO a OXY PHENYL ACETIC ACID v 
Nitro ma.ndelio acid 

NITRO OXY PHENYL AMIDO BENZOIC 
ACID C3H,(0H) NH C,H3(N02) CO H[4 3 1] 
[261°] Formed from bronio nitro benzoic acid, 
alcohol, and amido phenol at 120° (Schopff, B 
22, 3288) Small needles, m sol watei 
DI NITRO o OXY DIPHENYLAMINE 
[2 l]C«H^(OH) NH C„H3(N02)2[1 2 4] [199°] Got 
from CfiH3Br(N02)2ando amido phenol (SchoplI, 
B 22, 900) Orange crystals (from alcohol) 
Acetyl derivative [150°] Needles 
Ethyl derivative [164°] Red needles. 
Methyl derivative [161°] Needles 
Di-nitro p oxy-diphenylamine Di benzoyl 
derivative 0,2H7(N0.)2(0Bz)NBz [195°] Got 
by nitrating Cj^HajOBzjNBz (Philip a Calm, B 
17, 2437) Small crystals, si sol alcohol 

Di-nitro-di-oxy-diphenylamine Diethyl 
derivative 03H5NHC6H(N02)3(0Et)8 [133°] 

Formed by heating aniline with the diethyl de- 
rivative of di nitro hydroqumone (Nietzki, A» 
216, 167) Red needles (from alcohol) 

NITR0.0XY-PHENYL-ANGELIC.(j3) LACT. 

OITB [4 1]0.H4(N0J oh OH OH<‘®*>CO. 
[111°] Formed by adding soda to a cold solution 
of 0,H,(N02) O^HaBr 0H<^^>00 (Einhom a. 

Gehrenbeck, B 22, 47 , A 263, 870) 

o-NITRO-iS-OXY PHENYL BUTYLENE DI- 
CARBOXYLIC ACID 

[1 2]0.H4(N0J oh oh OH(OH) OH(OOaH),. 



KITRO^XY-PHENYJL-PKOPIONIC ACID 


[269°] ^I'ormed by heating malonio acid (10 g ) 
with o-uij.ro cinnamio aldehyde (16 g ) at 125^ 
(EinhornJ A 253, 375) Stellate needles 

NITRO-OXY-PHENYL-CARBAMIC ETHER 
Et^yl der%%at%v6 C«H3(N02)(0Et) NH CO^Et 
[71°] Formed, as well as two di nitro- deriva- 
tives [141°] and [121 °J and a tri nitro derivative 
[212°] by the action of nitric acid on 
[4 l]0^n,{OEt) NH CO^Et (Kdhler, J pr [2] 29, 
261) All four compounds crystallise from alco 
hoi in needles 

NITRO DI OXY PHENYL CROTONIC ACID 

Anhydride 0.H (NO Nitro 

(j3) methyl umhelhferoiie Formed, as well as 
the di nitro derivative [220°] by nitration of 
(/3) methyl umbelliferone dissolved in HOAc 
(Pechmann a Cohen, B 17, 2136) Both com 
pounds crystallise in yellow needles, sol alcohol 
NITRO - OXY - PHENYL - ETHYLENE v 
Nitro oxy styrene 

o NITRO iS OXY PHENYL ETHYL METHYL 
KETONE 

C,JI„N04 C,H^(N02) CH(OH) CH, CO CH, 
[00°] Formed from o nitro benzoic aldehyde, 
acetone, and dilute aqueous NaOH (Bae>er a 
Drewsen, B 15,2867) Prisms 

p Nitro-)8 oxy-pheny 1-ethyl methyl ketone 
[58°] Formed in like manner from p nitio 
benzoic aldehyde (Baeyer a Becker, B 16, 1969) 
Crystals Yields nitro styryl methyl ketone on 
boiling with Ac 0 Boiling potash forms a 
compound (C,<,HuNO^)„ [254°] 

p NITRO $ OXY PHENYL {Pi/ 3) ETHYL- 
QUINOLINE C3H,(N0,) CH(OH) CH,(NC,H,) 
[160°] Foimed by heating (Py 3) methyl 
quinoline with p nitro benzoic aldehyde at 120° 
(Bulach, B 20 2016) Silky needles (from 
alcohol) — B' H^PtClg — B'HNOj white needles 
DI- NITRO DI 0 OXY DI PHENYL -HY 
DRAZINE Di ethyl derivative 
{C 8 H,(NO,)(OEt)[oN,H 2 [202°] Foimed by 

reduction of the corresponding azo compound 
[285°] by alcoholic ammonium sulphide (Andiea*, 
J pr [2] 21, 325) Yellow pi isms, insol cold 
alcohol Hot HClAq con\ert8 it into nitro 
amido phenol and |C,H,(NO )(Okt)} N, 

NITRO OXY-PHENYL-METHYL PTRAZOLE 

C,.H,NA [127“- 

130°] Formed by the action of nitrous acid on 
oxy phenyl methyl pyrazole, and of nitric acid 
on the oxim thereof (Knorr, A 238, 187) Prisms 
(from alcohol), insol acids 

NITRO-OXY-PHENYL-PROPIOLIC ACID 

Methyl derivative 

C«H3(N02)(0Me) C C CO JI [135°] Formed 
from CeH3(N02)(0Me) CHBr CHBr CO^H and 
alcoholic potash (Einhorn a Grabfaeld, A 243, 
877) White needles, sol water 

NITRO-OXY-PHENYL PROPIONIC ACID 
[8 4 l]0,H3(N0a) (OH) CH* CH, CO^H Nitro- 
hydro p-coumaric acid [91°] Formed by ni- 
trating p oxy phenyl propionic acid (Stdhr, A 
225, 67) Orange needles (from water) 

Methyl ether MeA' [64°] Needles 
Ethyl ether EtA' [88°] Needles 
Nitro a oxy-phenyl-propionio aoid 
C 3 H 4 (NOa) CHj CH(OH) CO^H. A mixture of 
the 0 - and p- isomerides is formed by the action 
of fuming HNO, at —6° on a-oxy phenyl pro 
VoL III 


piomo acid (Erlenmeyer a Lipp, A 219, 228) 
The nitrate 03 H,(N 03 ) CH^ CH( 0 N 02 ) CO^H of 
the p isomende crystallises from hot water m 
needles, leaving that of the o compound in so- 
lution 

o-Nitro-jS-oxy-phenyl-propionio acid C^H^NO. 
^ e [2 1] C^H.iNO^ CH(OH) CH^ CO^H [126°] 
Formed by oxidation of the product of conden 
sation of o-nitro benzoic aldehyde with acetie 
aldehyde (Baeyer a Drewson, B 16, 2206) 
Formed also from )3 bromo o nitro phenyl pro 
pionio acid and hot NajCOgAq (Einhorn, B 16, 
2214 , 17, 1660, 2013) Monoclmic prisms (from 
water) Dilute H 2 SO 4 at 190° converts it into 
o-nitro cinnamic acid — BaA', 2aq needles 
Methyl ether MeA' [61°] 

3 Lactone C.H,(NOJ CH<®^>CO 

[124°] Formed from C.H,(NOJ CHBr CH^ COjH 
and cold aqueous Na^COj Yellow monoclmic 
crystals (from chloroform) Split up by boiling 
with water into o nitro styrene and CO 2 Boiling 
HOAc yields indigo 

Amide CaH,oN 204 [197°] Formed from 
/3 bromo o nitro phenyl propionic acid and am 
monia Formed also from the lactone and NH, 
(Einhorn, B 16, 2646, Basler, B 17, 1494) 
Needles, v sol water Yields with Ac O an 
acetyl dcriv ati\ e C^H^AcN^O^ [142°], a compound 
CflH^N O 3 [c 80^], and the acetyl derivative 
thereof C^H AcNp, [172°] 

?R-Nitro-i 8 -oxy-phenyl propionic acid 
[3 1 ] CJl 4 (NO ) CH(OH) CHj CO H [105°] 

1 Foimed by boiling 3 bromo rn nitro phenyl pro- 
pionic acid with water (Prausnitz, B 17, 596 , 
1660) Plates (from water) 

Ethyl ether YitA' [ 66 °] Ciystals 
Bflcfone CjjHjNO^ [98°] Deposited from 
a cold solution of the sodium salt Yields m nitro- 
styrene on boiling with water 

p-Nitro-/ 9 -oxy phenyl-propionic acid 
C^H^NOs [132°] Formed by the action of 
, alkalisonjS bromo p nitro phenyl propionic acid, 
its lactone being the intermediate product (Basler, 
B 16, 3004 , 17, 1494) Needles, m sol coldAq 
Methyl ether MeA' [74°] Prisms 
Ethyl ether EtA' [46°] Crystalline 
Lactone CpH^NO^ [92°] Yields p nitro- 
styrene when boiled with HOAc 

Amide C^HjoNjO^ [166°] Prisms (from 
alcohol) Forms with Ac^O an acetyl derivative 
[146°- 150°] 

ArtiiideC.jH.^NaO^ [176°] Plates 
p-Nitro o/S-di-oxy-phenyl-propionic acid 
C,H,N03 i 0 CH(OH) CH(OH) CO,H 

[168°] Formed from p nitro phenyl glycidic 
acid and diluted H 2 SO 4 (Lipp, B 19, 2645)« 
Plates, si sol cold water 

0 Nitro m/3 di oxy phenyl propionic acid 
Methyl derivative 
[2 5 1] C,H3(N02)(0Me) CH(OH) CH, CO^H 
[106°] Got from 0«H,C1(NO ) CH(OH) CH^CO^H 
and NaOMe (Eichengrun a Einhorn, B 23,1491) 
Colourless plates (from water) 

op-Di-nitro-jS-oxy-phenyl-propionio acid. 

Methyl derivative 

04 H 4 (N 02 ) OH(OMe) CH(N 02 ) CO,H Methyl 
ether MeA' [118°] Formed from methyl 
an di-mtro cinnamate by boiling with MeOH 
(Fnedlander a Mahly, B 16, 851 , A 229, 210). 

QQ 
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Ethyl ether EtA' [77°]. Pormed in like 
manner, using EtOH 
Ethyl derivative 

C«H4(N0J OH(OEt) OHCNOJ CO*H Methyl 
ether MeA' [110°] Formed by boiling ap di- 
nitro-cinnamio ether with alcohol Monoolmio 
prisms o 6 c = 849 1 617 , iS * 87° 26' Sol 
potash Yields the salts £a(Gi2HiaN20,)2 and 
AgOjaH^NjO,. Ethyl ether EtA' [62°]. 
Monoclmio crystals 

Bi-nitro-oxy-phenyl-propionic acid 
ie [6 3 41] CgH2(N02)2(0H) CB^d^COJBi 
D% nitro hydro p-cottmartc acid [138°] Formed 
by nitrating oxy phenyl propionic acid (St6hr, 
A 226, 68) Trimetric pnsms (from HOAc) — 
NH,HA" [230°]— (NHM"— AgHA^—Ag^A" 
dark red needles 

Methyl ether MeA' [87°] Needles 
Yields AgMeA" on adding Ag^GOg to its ethereal 
solution 

Ethyl ether EtA' [176°] Yields red 
needles of AgEtA" 

Methyl derivative 

GeH2(N02)2(0Me) GH^ GH, CO^H [124°] Got 
by saponifying its methyl ether with H2SO4 and 
HOAc Needles or plates (from dilute alcohol) 
Methyl ether GgH2(N02)2(0Mel G^H^ GO,Me 
[63°] From the basic Sliver salt and Mel Ethyl 
ether EtA' [71°] Needles, v el sol Aq 
Ethyl derivative 

GgH2pT02)2(0Et)GH2GH2.C0^ [126°] Needles 
Methyl ether MeA' [36°] Ethyl ether 
EtA' [60°] Needles or plates 

Oi-nitro oxy.phenyl-propionio acidGsHeN^O^ 
DinitromeUlotic acid [166°] Formed by nitra- 
ting melilotic acid (Zwenger, A Suppl 6, 118) 
Prisms (from alcohol) — BaA" aq — Ag^A" 

Two isomeric acids are obtained by nitration 
of phloretic acid (Hlasiwetz, A 102, 166) Both 
form yellow crystals 

0 - NITBO - iS - OXY - PHENYL PROPIONIC 
ALDEHYDE G^NO^tc 
[1 2] G.H^(NOJ GH(OH) GH, GHO Formed from 
o-nitro benzoic aldehyde, acetic aldehyde, and 
2 p c aqueous NaOH (Baeyer a Drewsen, B 16, 
2205) Grystalline Forms a compound with 
aldehyde GjHgN04(G^.O) [126°], which yields 
indigo on treatment with alkalis Similar com- 
pounds of the formula G»H,N 04(G2H^0) are formed 
by the action of m- andp nitro benzoic aldehydes 
on aldehyde and NaOHAq The m compound 
gives off aldehyde at 100°, the p- compound melts 
at about 116° (Gdhring, B 18. 372, 720) 

w-NITE0-j8-0XY-PHENYL-PYB0TABTARI0 
ACID Lactone 0„HgN0g ije 

CgH4(N02) NitrO’phenyU 

paraconic acid [171°] Formed by heating 
m nitro benzoic aldehyde with sodium succinate 
and Ao,0 at 126° (Salomonson, BTC 6, 1) 
Grystalline Boiling with NH^Aq and BaGlj ppts 
GiiHgBaNO,. Phenylhydrazine at 130° forms 
G„H.NOg(N^h) [182°] — Gu(G„H,NOJ,.— 
PbA', needles (from hot water) 

Methyl ether MeCiiHgNOf. Oil. 
p- Nitro -A'Ozy- phenyl, pyrotartario acid. 
Lactone [163°] (S), [166°] (Erdmann, H 18, 
2742) Formed in like manner from jp-nitro* 
benzoic aldehyde. Boilmg with NH.Aq and 
BaOl^ ppts. BaO„H,N02.-OiiA',-AgA'. 


NITRO-p-OXY-PHENYL-QDINOLINB 

CijHjgNjO, [161°] Formed in si^all quan 
titles when p amido (Py 8) phenyl-qumoline is 
heated with KNO* (Weidel, M 8, 138) Yellow 
plates, m sol alcohol 

m Nitro.(B 2) oxy (By 1) phenyl-quinoline 
Methyl derivative 

MeOg GHQG(G.H4N02)gH po^med 

GHGHGN--==CH -uormea 

by heating m nitro cinnamic aldehyde with 
p anisidine and HGlAq (Miller a Kinkelin, B 20, 
1919) Needles (from benzene), si sol alcohol. 
{Py l,4,2)-Nitro oxy phenyl isoqninoline 

C„H„NA»« CA<cjSHfN^’'> [0 2460]. 

Formed by passing mtrous acid gas through a 
solution of oxy phenyl isoquinolme in HOAc 
(Gabnel, B 19, 831) Small yellow crj stals 
Methyl derivative GuHgMeNPs [169°] 
DI NITBO DI OXY-DI-PHENYLSULPHONE 
G.^HgN^SOg i e S02{CgH3(N0J(0H) U Formed 
by nitrating di oxy di phenyl sulphone (Glutz, 
A 147, 69) Scales, msol water, sol alkalis 
Yields GijHgNajNjSOg and GjjHgAg^NjSOg, a di- 
methyl derivative Gi^HgMe^jSOg [216°], a di- 
ethyl derivative [192°], and a di isoamyl denva 
tive [151°] With anilme it forms the compound 
G,2H8(NHPh)^(N0J^S02, crystallising from ani- 
line in red prisms 

Tetra mtro di-oxy-di phenyl sulphone 
S02{GgH2(N0,)2(0H)}2. [263°] Formed by 

further nitration of the preceding body (Anna- 
heim, B 11, 1668) Long yellow needles — 
K-A" — Na^A" octahedra 

TETBA NITBO DI OXY DIPHENYL DI8DL 
PHONIC ACID {GgH(N02)2(0H) SOgH}^ Formed 
by nitration (Limpricht, A 261, 336) — Na A" aq 
KjA" yellow crystals 

m NITBO p OXY-DI-PHENYL THIO-UBEA 
[3 1]G,H4(N02) NH G8 NH GgH4(OH) [1 4] 

[162°] Formed from m nitro phenyl- thiocarb 
imide and p amido phenol (bteudemann, B 16, 
2336) Needles, si sol ether 

DI NITBO OXY PHENYL DBEA G.HgN^O, 
i^ G,H2(N02)2(0H) NH CO NH2 Uraimdo di- 
nitro phenol Formed by heating urea with di 
nitro amido phenol (picramic acid) (Griess, J pr 
[2] 6, 1) Plates (from water) — AgA' pp 
NITBO DI-OXY-PHTHALIC ACID Methyl 
derivative CgH(0Me){0H){N0,)(C02H)3 
[43621] Normethylnitrohemipic acid [220°] 
Formed by boiling its imide with KOH (Elbel, 
B 19, 2310) White needles, v sol watei 

Ifrnde C,H{0Me)(0H)(N0j)<g^*^>>0, 

[262°] Formed by boiling the oxim 
CgH(0Me)(0H){N02)(C02H)CH NOH with HOAc 
Yellow needles, sol hot water and alkalis 

Dimethyl derivative v Nitro Hemipio 
A cn> 

Di-nitro oxy phthalic acid 

CgH(N02)2(0H)(C0JH)j. Juglonic acid Formed 
by oxidation of juglone or its acetyl derivative 
by boiling with HNO, 

Salts — A"(NH4)2 reddish yellow tables of 
thin needles, v sol water — A' HK — A' Ba* 
yellow tables (Bemthsen a Semper, B 18, 2l0) 
NITBO-OXY-ISOPBOPYL-BENZOIC ACID 
CMe2(OH) CgH,(N02) 00*H [4 8 1]. [191°] 

Formed by oxidismg nitro-cuminic acid or nitro- 
cummol with EMnOg (Widman, B 16, 2649 ; 
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2567 , 2^, 2232) Long needles (from water) — 
NH4A' 2'vq — CaAV—BaA'jBaq —PbA' 6aq — 
CuA', 1 Jaq — AgA' |aq crystals, m sol hot Aq 
Acetyl derivative [138®] 

Ethyl ether [96°] 

Kitro oxy isopropyl benzoic aold 
CMa,(OH) 0,H,(N02)C0^ [4 2 1] [168°] 

Formed by oximsmg mtro oymene or the acid 
C«H,Fr(N02)0AC0^ with alkaline KMnO, 
(Widman, B 19, 270 , S5derbaum, B 21, 2128) 
Tables (from ether), m sol hot water 
Isomende v Nitbo oxy-cuhinic \Q,m 
Di mtro-oxy propyl benzoic acid Lactone 

®A<C(?— Formed 
from ethylidene phthalide and NOj (Gabriel, B 
19, 838) Colourless needles (from alcohol) 

NITEO - - OXY -p . ISOPEOPYL - PHENYL- 
PEOPIONIC ACID 

[4 2 1] C,H,Pr(N02) OH(OH) CH, CO^H [120®] 
Formed by boilmg 0«H,ft(N02) CHBr CH^ COgH 
with aqueous Na^CO, (Einhom a. Hess, B 17, 
2024) Silvery plates 

Amide C,;E[,.NA [160®] 

Anhydride O.H,Pr(NOJ CH<°^>CO 

[73®] Formed by the action of cold aqueous 
Na^COj on bromo mtro cumyl propionic acid 
Crystals, v sol alcohol 

NITEO DI OXY PYEIMIDINE 0,H,N,04 1 e 

CO<^g®^CNOr mro uracil Formed 

by heating the K salt of its carboxylic acid at 
130® (Behrend, A 229, 36 , 240, 8) Yellow 
needles, which explode on heating Yields iso> 
barbituric acid on reduction Urea forms cr>8 
talline CjHyNjOs Guanidine gives a similar salt 
CftH^N.O^aq — KA'aq pnsms, si sol water — 
CaA'jGaq — BaA'^Saq — ZnA'^O^aq — 
CuA '2 7CuO 

Nitro-di oxy pyrimidine carboxylic acid 
CAN,0 .i e COC^g NOr Formed 

by warming di oxy methyl pyrimidme (methyl 
uracil) with H!,S04 and HNO, at 80® (Behrend, 
A 229,82,240,4,K5hler, A 236,32) Yellow 
crystals (containing 2aq) — KHA"aq plates, si 
sol water — BaA" ^q — Ag^A" aq — PbA" l^aq 
Ethyl cfAsr EtHA" [260®] Prisms 
(a) NITEO {By 3).OXY.QXriNOLINE 
CgHjNjO, * a*-Nitro-carbostynl Formed by 
heating ‘ a ’-mtro 0 amido cinnamic acid with 
HClAq at 160® (Fnedlacider a Lazarus, A 229, 
243) Needles (from alcohol) Does not melt 
below 220° 

(i8) Nitro (Py 3)-ozy qninohne [260®] 
Formed in luce manner from ‘ /3 ’ mtro amido- 
cinnamic acid (F a L ) Needles (from HOAc) 
(7) Nitro-(Py 8) oxy quinoline [280®' 
Formed by nitratmg carbostyril (F. a. L' 
Needles (from HOAc) 

Methyl derivative [181°]. From the 
silver salt and Mel (Feer a Ednigs, B, 18, 
2396) 

(B 4)-Hitro.(iV 8)-oxy quinoline 
cl 0 OH 

di-methyl o>mtro*ooamarmate and aloohoho 
NH„ the resulting (8, 2, l)-nitro amido-cinnamic 
amide being heated with HClAq at 140® (Miller 


a Kinkehn, B 22, 1711) Prisms, v sol hot 
water 

(B 4, 2) Hitro-oxy qninolme 

cS*C^OJO^N CH Formed by mtra 

ting (B 2) oxy-quinoline (Skraup, M 3, 551) and 
by the action of nitric acid on (B 2) -oxy -quinol- 
ine carboxylic acid (Schmidt a Altschul, B 20, 
2697 , 21, 2256) and on nitroso oxy-qumohne 
(Mathdus, B 21, 1642, 1886) Yellow needles — 
BHNO, aq orange pnsmS, y sol hot alcohol 
Nitro-(B 4) oxy-qoinolme [173®] Formed 
by heating its car boxy he acid with glycerm at 
200® (Schmitt a Engelmann, B 20, 2693) and 
by the action of HNO, (SGI 38) on nitroso- 
(B 4hoxy-qmnoline (Von Kostanecki, B 24, 154) 
Needles, si sol alconol 

Nitro-(B 3) oxy qninolme [256®] Formed 
by nitratmg m oxy-qumohne (Skraup, M 3, 
564) Yellow plates, decomposed by fusion 
Nitro-oxy qninolme Formed by the action 
of HNO, on a syrupy acid ob tamed by oxidation 
of cmchomne (Weidel a Hazura, M 3, 773) 
Crystalhne powder, meltmg far above 300° — 
B'jjHjPtCla monochmc prisms 

(B 1, 3) Di mtro (B 4) oxy-qninoline 
gn C(NO,) — C CH QH 

C(NO,) C(OH) C N CH ^ Formed by 

the action of HNO, on o oxy qumolme carb 
oxyhc acid, and on ana nitroso o oxy qmnohne 
(Schmitt a Engelmann, B 20, 2692, Kosta- 
necki, B 24, 155 , cf Bedall a Fischer, B 14, 
1368) Plates 

NITE0-(B 4) OXY-aDINOLINE CAEBOXY- 
Lie ACID C,H4(NOJN(OH)(CO,H) Formed 
by boilmg the nitrate of o oxy qumolme carb- 
oxylic acid with HOAc (Schmitt a Engelmann, 
B 20, 2693) Needles, si sol HOAc 

NITEO-OXY-QUINONE Carbonyl den- 
vative (C,H.O,(NO,)0),CO [260®] Formed 

by oxidation of mtro amido phenyl carbonate 
b> chromic acid mixture (Lowenberg, C C* 
188(), 390) Pale brown needles 
Nitro-di-oxy qninone 

CO<^0^Qjj^ q|j^qj^CO Formed by warming 

mtro di imido resoicm with dilute (10 pc) 
NaOHAq (Nietzki a Schmidt, B 22, 1659) 
Golden needles, m sol water — K,A" orange 
needles 

Di mtro di-oxy qninone 

Formation — 1 By the action of nitrous acid 
on hydroqumone (Nietzki, B 10, 2147) — 2 By 
the action of a mixture of fuming and 

cone H,S04 on di acetyl hydroqmnone below 
--6®, the yield in this case bemg 65 po 

S Slietzki, B 16, 2092 , 18, 499) —3 By adding 
imtrohydroqumone to a cooled mixture of 
HNO, (3pts) and HOAc (Opts) (Nietzki, A 
215, 142) —4 By boihng s di-nitro-di-amido- 
qumone with dilute potash (Nietzki, B 20, 
2116) —5 By the action of fuming HNO, on 

OO,HC<°®^®^>0CO»a(H»nte8Ch,J9 19, 

2398 , cf Loewy, B 19, 2385) 

Pre^ration —By slowly adding a hot sain* 
rated alcoholic solu^n of chloraml (4 pts ) to a 
concentrated aqueous solution of sodium mtnte 
(10 pts.) heated to 80®-90® , a yellow crystaUiiia 
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pp of the sodioxn mtramlate soon separates, 
and a small quantity which remains in solution 
IS precipitated by NaOH , the whole is recrys- 
tallised from hot water (Nef, B 20, 2027) 

Properties — Golden tables, v sol water and 
alcohol, insol ether When anhydrous it ex- 
plodes at 170® without previous fusion FeClj 
gives a green crystalline pp Chlonne forms 
oxalic acid and ohloropicrm (Levy, A 249, 66) 
On reduction it yields tetra oxy di amido benz- 
ene which gives p phenylene diamine on distil- 
lation with zmc-dust (Nietzki, B 19, 2727) 
Hydroxylamine hydrochloride forms an explo 
Bive salt 0«0,(N02)a(NH,0)2 (Nef, Am 11, 17) 
Salts — Na^A" dichroic monoclinic crys 
tals , a 6 c = 946 1 985 , /3 = 87® 61' — K^A" 
yellow needles (from hot water) — (NH4)2A" — 
BaA" plates, insol water 

Di-nitro-di-oxy-quinone A product of the 
action of nitrous acid on protocatechuic acid dis- 
solved in ether (Gruber, B 12, 619) Greenish- 
yellow needles, v sol water — Na^"2aq ex- 
plodes when heated 

NITBO-OXY STYBENE Methyl deriva- 
tive [1 2 4] OA(OMe)(N02) CH CH, [89°] 
Formed, together with the di nitro derivative 
C,H,(0Me)(N02)2C,H3 [163®], by the action of 
cone HNO, on [4 1] C3H4(OMe) OH CH CO^H 
(Einhorn a Grabfield, A 243, 366) Crystals, 
volatile with steam Yields a dibromide [79°] 
Forms, on oxidation, nitranisic acid [187®] 
NITBO-OXY-STYBYL METHYL KETONE 
Methyl derivative 0„H„N04 
[4 8 1] 0«H3(0Me)(N02) CH CH CO CHj [169®] 
Formed by nitration of the ketone, and also by 
condensation of C3H3(0Me)(N02)CH0 with ace 
tone (Einhom a Grabfield, A 243, 364) Yellow 
needles (from water), sol ether 

NITBO-OXY STJLPHO BENZOIC ACID 
OjHjNSOg i e 03H2(N02)(0H)(S03H)(C02H) 
Formed from nitro-o oxy benzoic acid and fuming 
H2SO4 (Mandt, B 10, 1701) — BaaA'"* 12aq 
hair-hke needles 

NITBO OXY TOLUENE v Nitro CRESOL 
Nitro-di oxy-toluene v Nitro-orcin 
Nitro-tetra oxy toluene C„Me(N02)(0H)4 
[167®] Formed by the action of HCl and SnCl^ I 
onnitro-di oxy-toluquinone(Kehrmanna Brasch, I 
J pr [2] 39, 382) Black needles, forming a I 
violet powder Its solution forms HCy, oxalic 
acid, and other products on boiling 
Di nitro di-oxy-toluene 

OeHMe(NO,)2(OH)2 [1 3 6 2 4] Di-mtro cres 
orem [90°J Formed from cresorcin and 
HNO, (Von Kostanecki, B 20, 3136) Needles, 
m sol cold water 

NITBO-OXY-o TOLUIC ACID C.H.NOj le 
0eH2Me(0H)(N02)C02H[14a;2] [172®] Formed 
by nitration of oxy 0 toluio acid (Kostanecki a ’ 
Niementowski, B 18, 254) Needles, sol hot Aq 
Nitro oxy-m-toluic acid 

0,H2Me(0H)rNO2) C02H[3 4 6 1]? [87®] Formed 
by heatmg (4,8,l)-oxy tolmo acid with cono 
HNOy (Mahon, Am 4, 186) Yellow needles, si 
sol water Its salts explode when heated — 
OaA'j 4aq —BaA'* 4aq orange needles ; crimson 
when anhydrous 

Nitro-ozy.p-tolnie acid 

aH,Me(OH)(N02) C02H[4 8^ 1] [188®]. Formed 
by the action of nitrous acid on (8,4,1) amido- 


toluio acid (Ahrens, Z 1869, 105) Golden 
needles — BaA'j 7aq scarlet, si sol alcohol 
Nitro-oxy tolmo acid Methyl de't ivative 
03H2Me(0Me)(N02)C02H [176®] Formed from 
the methyl ether of thymol and dilute Hx-TO, 
(Paterno a Canzoneri, O 9, 445) Slender 
needles, v sol alcohol — BaA'2 2aq straw 

coloured crystals 

Ethyl derivative [162®] Formed, in hke 
manner, from the ethyl ether of thymol. Long 
slender needles 

Nitro w oxy 0 tolmo acid 
C3H3(N0p(CK20H)C02H[4 2 1] [129®] Formed 
by dissolving nitro phthalide in aqueous KOH 
(Hoenig, B 18, 3451) Minute needles — AgA' 
Tri nitro oxy m-toluio aoid 
03HMe(0H)(N02)3C02H[l 3 2 4 6 5] Nitrococcie 
acid [170®-180°] Formed by the action of 
boiling nitric acid (SGI 37) on cochineal (De 
la Rue, A 64, 23 , Liebermann a Dorp, A 163, 
100) and on (5,3,1) oxy toluio acid (Kostanecki 
a Niementowski, B 18, 260) Colourless plates 
(containing aq) On boiling with moist Agfi 
it yields silver tri nitro cresol and COj — 
(NH4) A" ^aq -BaA'2aq —AgA" needles 
NITBO OXY m TOLUIO ALDEHYDE 
C3H,N04 i e C3H,Me(NOJ(OH)CHO [5 3 2 1] 
[141°] Formed by warming oxy toluio aldehyde 
with HNO3 (Schotten, B 11, 788) Yellow 
needles, si sol hot water 

Nitro oxy w tolnic aldehyde 
C«H2Me(NOJ(OH)CHO [5 3 4 1] [152°] Formed 
by nitrating (4,3,1) oxy toluio aldehyde (S ) 
Needles, si sol hot water 

NITBO DI OXY TOLUOUINONE 
C3Me(N02)(0H)202[2 6 3 6 4 1] Tolunitramlic 
acid [180®] Formed by the action of a dilute 
alcohoho solution of KNO_ on tri chloro tolu 
quinone (Kehrmann, B 21*1779, J pr [2] 39, 
377) Golden needles (containing xaq) Its 
aqueous solution decomposes on boiling forming 
HCy, oxalic acid, and CO^ — KA'' daq yellowish 
red prisms 

DI NITBO DI OXY DITOLYL C, ,H, N.O, 
[273°] (G), [270°] (D) Formed by boiling 
tetrazo ditolyl sulphate with HNO, ((Jerber, B 
21, 750) , by the action of nascent nitrous acid 
on di amido ditolyl (the yield being quantitative) , 
and by heating di oxy ditolyl di carboxylic acid 
with HNOg (Deninger, J pr [2] 40, 300 , B 21, 
1639) Yellow needles (from toluene or pyridine) 
NITBO - OXY . TOLYLENE ETHENYL 
AMIDINE CgHgNgOg [266°] Formed by the 
action of alcoholic ammonium sulphide on the 
acetyl derivative of di nitro p toluidme (Bankie 
vitch, B 21, 2404) Lustrous green needles, not 
affected by HClAq at 200° 

NITBO-PENTANE CgH^NO^ i e 
Pr CHg CHg NO2 (150°-160°) Formed from 
isoamyl iodide and AgNO^ (V Meyer, B 6, 203 , 
A 171, 43 , 176, 135) 

Di nitro pentane C4H» CH(N02)2 Formed 
from di amyl ketone and HNOg (Chancel, C B 
94, 899) Heavy oil Forms n-valerio acid on 
reduction — KC5HgN204 —AgA' 

0 NITBO-PHENOL OJHgNOg i e 
C.H4(N02 ) oh [1 2] Mol w 189 [46®] (214®) 
B VS 107 64 (Schiff) 

Formation —1 Together with the® isomendi 
by nitration of phenol (Hofmann, A 108, 847 ; 
Fritzsche, A 110, 150 , J pr 78, 293 , Gold 
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»iem, B 11, 1943)— 2 By heating obromo- 
nitro benzene [38°] or o chloro nitro benzene 
with aqueous potash in sealed tubes (Zmcke a 
Walker, B 6 , 117 , Engelhardt a Latschi- 
non, B 3, 423) — 8 By boiling o di-nitro- 
benzene with NaOELA-q ^aubenheimer, B 9, 
1828) — 4 Together with p nitro phenol by 
boiling diazobenzene sulphate with nitrio acid 
(NSlting a Wild, B 18, 1338) — 6 Together 
with p nitro phenol by adding liquid NjO, to 
cooled CSj, containing OgH^ONa m suspension 
(Schall, B 16, 1901) — 6 By heating diazo 
benzene nitrate with dry toldene, nitrogen being 
given off (Kemsen a Orndorff, Am 9, 390) — 

7 By the action of NaNOoand H2S04on aniline 
(Deninger, J pr [2] 40, 298) 

Preparation — Phenol (1 pt ) is slowly added 
to a mixture of HNOs (1 pt of S G 1 38) and 
water ^6 pts ), cooled to 0° , the product is 
neutralised withNa^COj and distilled with water 
(Neumann, B 18, 3320) 

Propertiest — Light jellow prisma or needles, 

V sol alcohol and ether, si sol cold water 
Reactions —1 Reduced by tin and HCl to 
0 amido phenol — 2 Aqueous NH, (35 p c ) at 
160°-200‘^ yields o nitro aniline (Merz a Ris, B 
19, 1749) —3 PJienyl hydrazine dissolved m 
wlene at 100° produces 0 amido phenol, benzene, 
NH„ and nitrogen (Barr, B 20, 1497) 

Salts — The colour of the salts has been 
examined by Carnellcy a Alexander (C J Proc 
4,64) —NH4A' scarlet plati s — KA'^ aq orange 
red crystals (F ) — KA'aq (Post, B 8, 1552) 

S 16 at 6° , 21 at 15° — NaA' scarlet plates, v 0 
sol water — BaA'2 S 9 at 6"^ SrA'^daq — 
CaA'24aq plates — CaA'^aq orange needles — 
AgA' orange red pp S 14 at 15° 

Acetyl derivative C^II,(N02)OAc [41°] 
(253°) Long colourless needles or pi isms, v 
sol alcohol (Bottcher, B 16, 1933) 

Benzoyl derti alive C^H^(N02)(0B7) 
[59°] Formed from o nitro phenol and BzCl 
(Hiibner, A 210, 380 , Schiaparelli, O 11, 73 , 
Neumann, B 18, 3320, 19, 2018) Prisms or 
needles Yields on nitration the compound 
C4H4(N0,) 0 CO C,H4(N0J [1 3] [126°], crystal- 
Iising in needles 

Methyl ether C,H4(N02)(OMe) 0 Nitro 

anisole [9°] (277^) at 735 mm Foimed, together 
with the p isomeride, by nitration of anisole 
Formed also by methylation of 0 nitro phenol 
(Brunck, Z 1807, 204 , Muhlhauser, A 207, 237) 
and by boiling 0 chloro nitro benzene with 
NaOMe in HOMe (De Bruyn, R T C 9 , 200) 
Oil Converted into 0 nitro amhne by heatmg 
with ammonia (Salkowski, A 174, 278) 

Ethyl ether 0gH4(N02)(0Et) o- Nitro- 
pKsnetol (267^ Formed by ethylation of 
0 nitro phenol (Groll, J pr [2] 12, 207 , Seidel, 
J pr [2] 42, 448) and by heating C4H4Cl(N02j 
with NaOEt (De Bruyn) Oil When distilled 
with alcohoho potash it yields 0,H4(NH,)(OEt) 
and no azo compound, but when reduced m 
alcoholic solution by sodium>amalgam it forms 
R2(OeH40Et)a and Na0(0.H40Et), (Schmitt a. 
Mbhiau, J pr [2] 18, 200) 

Bromo-ethyl ether 

[44°] Formedfrom04H4(N02)(ONa)and ethylene 
bromide (Weddige, J pr, [2] 24, 246). Yellow 
prisms (from alcohol) 

Reactions — 1. With an alcohohe solution of 


NH, it yields 0.H.(N02)0 CjH^NH, [78°] and 
NH(C2H40 0,H4N02)a [192°] -2 Heated with 
potassium sahcylic ether CaH4(OK)OO^t in 
alcoholic solution it yields two products • 
(a) an ether C«H,(N02) 0 OaH, 0 CaH^ CO^Et 
[c 100°] saponified by HCl yielding the corre- 
spondmg acid [145°], which may be reduced to 
an amido acid [110°] whose hydrochloride melts 
at 177° , and (W a compound of the form^a 
CaH4(N02)0C2H4 0C02G«H40H [106°] which 
gives an acetyl derivative [80°] (Wagner, 

J pr [2] 27, 212) — 8 Heated with 
[4 1] CaH4(0K)C02Et in alcoholic solution it 
forms 0 nitro phenoxy ethyl p-oxy benzoic ether 
[103°] which IB saponified by HCl at 140°, form- 
ing an acid CaH4(N02)0 CH4 0 CaH4 COjH 
[c 206°] The corresponding amido acid melts 
at 185° (Wagner) — 4 Potassium benzoate at 
140° yields 0 C^Il, OBz [77°] 

Amido ethyl ether 

C,H4rN02) O C,H,NH2 [73°] Formed as above 
Small plates (from \Nater) Yields a benzoyl 
dciivative [95°] and a dibenzoyl derivative 
C«H4(N02) 0 C2H4 NB72 [122°] The benzoyl de 
rivati ve reduced by tin and hydrochloric acid yields 

[151°] (^^eddlge, J- pr [2] 

24, 250) 

Ethylene ether C2H,(OC,H4 NOj), [163°] 
Formed from C6H4(NO lONa and CjH^Brj. 

Isobutyl ether (275°-280°) S G 22 1 136 
(Riess, B 3, 780) 

Benzyl ether C,H, CH^ 0,C«H4(NO^ [29°] 
From the K salt and C H,C1 (Kumpf, A 224, 
121 ) 

p Nitro benzyl ether 
C,H4(N0JCH,0C,H4N0, [129°] Needles (K) 
Phenacyl ether 

C,H4(N0,) 0 CH^CO [118°] (194°) 

1 orraed from the K salt and « bromo aceto- 
phenone (Lcllmann a Donner, B 23, 172) 
Needles, m sol alcohol ZnCl^ and HCl at 100° 
O PH 

convert it into C6H4<[^^ CPh crystallising 

in needles, and forming the salts B'H^tCl^ and 
B H VUCI4 

m Nitro phenol C,H4(NO )OH[l 3] [96°]. 

(194° at 70 mm ) Obtained from m nitro- 
aniline by the diazo reaction (Fittig a Bantlin, 
B 7,179, 11, 2099, Hennques, A 215, 323, 
Wagner, J pr [2] 32, 70) Yellow crystals, soL 
hot water , not volatile with steam ~KA' 2aq : 
orange needles 8 12 at 6° (Post a Mehrtens, B, 
8, 1652) — BaA' 2aq 8 17 at 6° — PbA'(OH). 
8 013 at 16° —AgA' brownish red pp 

Benzoyl derivative C4H4(N02) OB25. 
[96°] Pale yellow crystals (Neumann, B 19, 
2979) Nitno acid (8 G 1 48) converts it into 
the crystalline m nitro benzoyl derivative 
C.H4(N0J 0 CO C4H4(N0,) [129°] 

Methyl ether MeA' [38°] (254°). 

Needles, volatile with steam (Bantlm) 

Ethyl ether EtA' [34°] (264^) (Bantlm, 

Wagner, J,pr [2] 32, 71) 

Bromo-ethyl ether [39°]. 

Formed, with the following, from the El salt and 
ethylene bromide (Weddige, J pr [2] 24, 256) 
Ethylene ether C^K.A', [189°] 

p-Nitro-phenol 0,H4(NOJ OH. [114°]. 
avS 108 28(Schilf). 

Formation,— X Together with the 0 isomer* 
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ide, by the miration of phenol, especially at 
low temperatures (Fntzsche, J pr 75, 257 , 
Goldstein, J B, 10, 853) —2 By heating 
p ohloro-mtro'benzene [86®] or bromo nitro- 
benzene [125^ with aqueous potash at 130® 
0ngelhardt a Latschmoff, B 3, 423 , Biohter, 
B 4, 460) — 8 From acetanihde by mtratmg, 
and heating the [4 l]0,H4(N02)(NHAc) with 
cono NaOHAq (Wagner, B 7, 76) —4 From 
•mtro>anihne by the diazo- reaction (Fittig, B 
, 280) —6 By dry distillation of mtro o oxy- 
benzoio acid (Schmidt a Cook, K 8, 41) — 
a By oxidation of nitroso phenol (Baeyer, B It 
966) — 7 Together with the o isomende, by add- 
ing liquid N2O4 to cooled GSg containmg 
C^HjONa in suspension (Schall, B 16, 1901) — 
8 By the action of NaN02 (m excess) and 
H2SO4 on aniline, 0 mtro phenol being also 
formed (Demnger, J pr [2] 40, 298) 

Preparation — The mixture of 0- andp nitro- 
phenols is distilled with steam The residue is 
dissolved in hot water and mixed with excess of 
Na^OO, when 0eH4(N02)0Na crystallises out on 
ooolmg (Salkowski, A 174, 280) 

Properties — Slender colourless needles (from 
water Dimorphous (Lehmann, Z JE* 1, 45) 
V sol alcohol Not volatile with steam Sol 
hot HOlAq (Kollrepp, A 234, 1) 

Reactions — 1 Distillation with PCI5 yields 
p chloro-mtro benzene [85®] — 2 Aqueous am- 
monia at 160® to 200® forms p mtro anilme 
(Merz a Bis, B 19, 1749) —3 Phenyl hydraz- 
ine at 100® produces ji-amido phenol, benzene, 
NHg, and nitrogen (Barr, B 20, 1499) 

Salts— The colour of the salts has been 
examined by Oarnelley (0 J Proc 4, 64)^ — 
NaA' 4aq yellow tables — NaA' 2aq Heat of 
neutralisation 12,840 (Alexejeff a Werner, Bl 
[8] 2, 718) — NaHA'2 2aq orange red prisms 
(from water) —KA'2aq S 4 6 at 6® (Post a 
Mehrtens, B 8, 1552) — KHA'j 2aq — BaA'j 8aq 
monoclmic pnsms S 1 at 6® , 1 3 at 15® — 
BaH2A'4 4aq — SrA'2 7aq yellow needles — 
CaA'2 4aq — CaH2A'4 8aq — MgA'gSaq — Pb^OjA', 
— PbjHA'g — AgA'aq scarlet pp , changing 
to orange prisms — AgA' 2aq S 3 at 15® — 
AgHAjaq yellowish green laminae — AggHA'g 
purple needles 

Benzoyl derivative OgH4(NO,) OBz 
[142 5®] Colourless efflorescent needles (from 
alcohol) (Schiaparelh, O 11, 73 , Neumann, B 
19, 2020) On treatment with HNO, (SG 
1 48) it forms [4 l]O.H4(N02) 0 CO OgH4N02[l 3] 
[186 6®] 

Methyl ether MeA'. [61®] (259®) 

Formed by methylation of p mtro phenol 
(Brunck, Z [2] 8, 202, Willgerodt a Ferko, 
J pr [2] 88, 162 , Skraup, M 6, 761) Formed 
also by heatmg p chloro mtro benzene with KOH 
dissolved m MeOH (Willgerodt, B 14, 2632, 
16, 1004) Prisms 

Ethyl ether EtA' [68®] (283®) (An- 

dreae, pr [2] 21, 831) Formed from the Ag 
salt and EtI (Fntzsche) and also from CgHgOEt 
and fuming HNO, ^^ock. Am 1, 271) Ob- 
tained alao by boiling p-chloro-mtro benzene 
with £OH and dilute (^ pc) alcohol (Will- 
gerodt, B 16, 1002) Prepared by heatmg 
with l^tSOg m aloonoho solu- 
tion for 8 nours (Willgerodt a Ferko, J pr. [2] 
Bd, 16d)» Pnsms So£um amalgam rapidly re- 


duces it, m alcohoho solution, to OEt). 

(Schmitt a M6hlau, pr [2] 18, 199) 

Ethylene ether [143®] i’ormed, 

at the same tune as the bromo ethyl ether, by 
heatmg theNa compound with ethylene bromide 
at 140® (Weddige, J pr [2] 21, 127 , 24, 264) 
Bromo-ethyl-ether [63®] 

Yellowish plates, insol water, v sol alcohol 
ReacUSns — 1 Heated with potassium p 
oxy benzoic ether [4 1] OgH4(OK) OO^Et it forms 
OeH4(NOg) 0 CgH4 0 CgH4 COgEt [181°], which 
when saponified by HClAq at 130° yields the 
corresponding acid [218°] (Wagner, J pr [2] 27, 
224) —2 Alcoholic [2 l]CgH4(OK) CO^Et forme 
0gH4(N04) 0 C^4 0 CO, CgH40H [131°] and the 
ether C,H4(NO,) 0 C,H4 0 OgH4 CO,Et [c 8P] 
whence HCl hberates the acid [132°] 

Amido ethyl ether [109°] 

Formed by heatmg the bromo ethyl ether with 
alcohoho ammonia Yellow scales (from water) 
Isobutyl ether (285°-290°) SG 
1106 

Benzyl ether CgHgCH^A' [106®] Prisms. 
Yields on nitration a compound meltmg at 168® 
(Kumpf, A 224,123) 

p^N itro -benzyl ether Needles 

Pourth and fifth mtro-phenols have been do 
scribed by Fittica {J pr [2] 24, 6 , B 13, 711) 
but their existence nas not been confirmed by 
other chemists (Natanson, B 13, 415) 

(a).Di mtro-phenol C.Hg(NO,),(OH) [4 2 1] 
[114®] S 48 at 100®, 6 at 18°, 014 at 0® 
(Gruner, / pr 102, 222) 

Formation — 1 By nitration of phenol, 
0 mtro phenol, and p mtro phenol (Laurent, 
A Ch [3] 3, 212 , K6rner, iT [2] 2, 662, 731) — 
2 From anisole by mtration and saponification 
(Cahours, A Ch [3] 25, 22) — 3 From di mtro 
amido phenol (picramic acid) by elimination of 
NH, (Griess, A 113, 210) —4 From chloro di- 
nitro benzene [60®] and bromo di mtro benzene 
[72°] by heating with potash (Clemm, J pr [2] 
1, 145 , Engelhardt a Latschmoff, B 3, 97) — 
5 By boihng i tri mtro benzene with aqueous 
Na^CO, or by heatmg it with water at 160® (De 
Bruyn, R T 0 9, 191) — 6 By boihng i di- 
nitro aniline with KOHAq for a long time (Will 
gerodt, B 9, 979) — 7 From di mtro di ethyl 
aniline and dilute potash (Van Bombu’^gh, 
B T G 2, 35) 

Properties — Yellowish rectangular plates 
(from water), v si sol cold alcohol 

Reactions — 1 Yields only picric acid on 
further nitration (Hiibner a Schneider) — 
2 Aqueous KCy at 70® forms potassium meta 
purpurate C,H4KN,04 which separates as 
brownish red crystals with green lustre (Pfaund 
ler a Oppenheim, Z 1865, 470, Sommaruga, 
A 167,336) 

Salts — KA' aq S 1 4 at 6® (Post a Mehr- 
tens, B 8, 1664) , 1 6 at 7° (Hiibner a Schneider, 
A 167, 92) — fci' aq (Romburgh) —NaA' aq — 
BaA',7aq golden needles — BaA',6aq yellow 
needles —B^', 6aq orange pnsms S 8 at 7®. 
— BaA, 4aq monoclmic crystals (P a M ) — 
MgA', 9aq — MgA', 12aq — Pb(OH)A^2aq S. *08 
at 16® — MnA',6aq — NiA',8aq — AgA'aq. S 4 
at 16® 

Benzoyl derivative 
Plates (from alcohol (Laurent a. Oerhardt, A% 
76. 77). 
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m Nitro-henzoyl derivative [161®] 
Formed by mtration of [2 1] C,H4(NO,) OBz or 
of the j^iBomende (Neumann, B 18, 3322 , 19, 
2021) Needles 

^Methyl ether MeA' [88®] Formed by 
boiling amsole or anisio acid with fuming HNO, 
(Cahours, A 69, 236) or by heating (4, 2, 1)- 
ohloro di nitro benzene or t tri nitro benzene 
with KOH dissolved m MeOH (Willgerodt, B 12, 
762 , De Bruyn, B T 0 190) Needles 

Ethyl ether ^ik! [86°] Formed by the 
action of HNOj on CgHjOEt (Cahours, A 74, 
816) and on OEt [1 4])^ (Andreas, J pr 

[2] 21, 335) , and also in the same way as the 
methyl ether (W ) Needles 
Allyl ether [47°] 

Di‘Oxy propyl ether C,H4(OH)iA' [o 
83°] Formed from [1 2 4] 0-H,Cl{NO,)^,glycerm, 
and KOH (W ) 

Phenyl ether G^HjA' [71®] (W) 

Benzyl ether C^H^CH^A' [149®] 
p Nitro benzyl ether [201®] (Kumpf) 

{$) Di nitro phenol 0JEl3(NO2),(OH) [4 3 1] 
[64^^ Formed, together with the (a) isomeride, 
bynitratingo nitro phenol (Hubner a Schneider, 
A 167, 89 , Salkowski, A 174, 270 , Korner, G 
4, 325) Pale yellow needles (from water), si 
sol water, v e sol hot alcohol Somewhat 
volatile with steam — NaA'Saq red needles — 
KA' S 1 3 at 6®— BaA'^aq golden needles 
S 18 irt 7®— MgA',6aq— Pb,OA', S 037 at 
16® — AgA' S 3 at b® (Post a Mehrtens, B 8, 
1652) — AgA'aq red needles 

m-Nitro be7izoyl derivative[li9°] Got 
from [3 l]CaH4(NOJOBz and HNO, (Neumann, 
B 19, 2980) Yellow needles, si sol ether 
Methyl ether Me A' [117®] Converted 
by NII,Aq at 130® into di nitro aniline [138®] 
Ethyl ether PtiM [58®] Needles 
Benzyl ether PhCH^' [76®] Prisms 
Yields [4 1] C«H^(NOJ CH O C ^(NO,)^ [1 2 6] 
[137®] on nitration (Kumpf, A 224, 130) 

(7) Di nitro phenol 0;H,(N0,) (OH) [5 3 1] 
[104®] (B ) , [122°] (De B ) Formed, together 
with the (5) and (f) isoipendes, by nitration of 
m nitro pnenol (Bantlm, B 11, 2103, A 215, 
324) Obtained also by heating its methyl ether 
with cone HClAq at 180® (De Bruyn, BTC 
9, 208) Needles, volatile with steam — KA' 2aq 
— BaA'jjSaq — BaA'2 2aq red feathery crystals 
Methyl ether MeA' [96®] (B ) , [105®] 
(De B ) (above 860®) Formed by heatmg s tn- 
nitro benzene with NaOMe in HOMe for 24 hours 
(De Bruyn) Needles 

(5) Di-nitro phenol C«H3(NOi)2(OH) [4 3 1] 
[134®] Prepared, together with the {<)- and (7)- 
iBomendes, by nitration of w-mtro phenol 
(Bantlm, B 11, 2104) Colourless needles, not 
Tolatile with steam — BaA'j 3aq brown prisms 
Methyl ether VLeh! [70®] Needles 
(•) Di-nltro-phenol 0„H^N,0» % e, 
O.H,CNOJ,{OH) [8 2 1] H44®] Prepared, to- 

gether with the (7) and (3) isomendes, by nitra- 
tion of m-nitro puenol (Bantlm, B 11, 2104) 
Yellow needles (from water) —KA' 2aq yellow 
needles — BaA', brown needles 

Methyl ether UeM [118®] Tables 
Tri . ifitro - phenol OA(NO*),OH [6 4 21] 
Btcrus acid Moh w 229 [122®] S 626 at 

1225 at 20®, 8 89 at 77® (Marohand, J 


pr 64, 91) Bqo 78 62 in a 1 74 p 0. benzene 
solution (Kanonmkofl, J pr [2] 31, 348) 

Formation — 1 By the action of hot mtnc 
acid on phenol, tn-bromo phenol, 0 andp- mtro- 
phenols, (o)- and (/5)- di mtro phenols, saiigenm, 
sahoyho aldehyde, sahem, salicylic acid, phlor- 
izin, indigo, coumarin, aloes, gum benzoin, bal 
sam of Peru, and from the resni of Xanthorrhoea 
hastilis(B.&u3m&rmt Joum dePhys etdeChimie, 
1788 , Welter, A Ch 29, 801 , Liebig, P 13, 
191, 14, 466 , 4 9, 80 * 89, 350, Dumas. 
A Ch [2] 63. 178, [3] 2. 228, Laurent. A Ch 
[3] 3, 221, A 48, 219, Perra, D P J 165, 
386 , Piria, A 56, 63 , Stenhouse, A 67, 88 , 66, 
243 , Carey Lea, Am 8 [2] 26, 279 , E Kopp, 
A Ch [8] 13,233, Delalande,4 45,387, Mar 
ohand, A 48, 336 , 62, 345 , ^hunck, A 39, 6 , 
66 , 234) —2 By boiling (l,2,4,6)-chloro-tn 
mtro-benzene (picryl chloride) with aqueous 
Na^CO, (Engelhardt a Latschinoff, B 3, 98, 
Clemm, J pr [2] 1, 145) — 3 By oxidation of 
«-tn mtro benzene with K^eCy, in shghtly 
alkalme solution (Hepp, B 13, 2346) — 4 By 
heating lodo benzene with silver nitnte at 150® 
(Geuther, A 245, 100) 

Pr&paratum — Phenol (1 mol ) is dissolved m 
cone HjSOi and the resulting phenol sulphomo 
acid treated with HNO^ (4^ mols of S G 1 35) 
(Schmitt a Gluts, B 2, 52) 

Properties — Light yellow lammea (from 
water) or trimetnc prisms (from ether) May 
be sublimed if slowly heated, but if a few milli 
grammes be dropped into a red hot tube violent 
detonation occurs , with a larger quantity a less 
violent decomposition occurs (Berthelot, A Ch 
[6] 16, 21) SI sol water, a 01 pc solution 
being distinctly jellow V sol alcohol and 
ether Tastes bitter Dyes silk and wool yellow 
It IS poisonous Forms crystalline compounds 
with aromatic hydrocarbons (Fritzsche, J pr 
73, 212 , A 109, 247) 

Reactions — 1 Bleachinq ponder yieldSy on 
boiling, chloiopicrm CCI5NO, and tetra chloro 
quinone A mixture of KCIO, and HCl acts in like 
manner — 2 Distillation with aqueous NaOBr 
forms bromopicnn (Stenhouse, P M [4] 8, 363) 

3 Ferrous sulphate and lime reduce it to di 
mtro amido phenol (picramic acid) (Girard, C B 
36, 421) - 4 Tin and HClAq reduce it to tri 
amido phenol (picramme) (Roussm, Bl 1861, 
60, Beilstem, A 130, 244) Iodide of phos 
phorus acts in like manner on its aqueous solu 
tion (Lautemann, A 126, 1) — 6 Hot oonc 
KCyAq forms a blood rod solution of potassium 
isopurpurate which crystallises m brownish-red 
scales with green lustre havmg either the 
formula KC.H^NjO, (Hlasiwetz, A 110, 289) or 
KCgH^»0» (Baeyer, J 1859 458) Ammonium 
chloride converts this salt into an ammomum salt 
NH^OgH^NjO, greatly resembling murexide —6 
PCU yields CgH,Cl(NO ), (Pisam, C B 39,852) 

Salts — Explode when struck or when 
strongly heated — NH4A' tnmetno prisms 
(Laurent, Rev Scient 9, 26) — LiA' S G ^ 
1 716 slender yellow prisms (Beamer a. Clarke, 
Am 1, 153) — xNaA' S about 8 at 16® S 
(lUcohol) 1 25 111 the cold (Hager, Pharm 
Centr 22, 225) " KA' Tnmetno prisms , abc 
M 1 2 70 1 88 (Laurent, Bev Scient 10, 26) S 

4 at 16® , 7 at 100® S (edcohol) *04 ^ger) 
Explodes when stmok, giving off 00,, 00, and 
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nitrogOD, with smaller quantities of hydrogen and 
CH4, and leavmg a residue of KOy, carbon, and 
K*CO,(Sartana Vieille,0 B 93,61) —BaA'^Saq 
monoolinio crystals — BaA'^ 6aq S (of BaA'*) 
1 2 at 17° (Tscheltzoff, A Ch [6J 8, 233) — 
BaA', 4aq S 6 at 6® (Post a Mehrtens) — 
OaA'jSaq S (of CaA'^) 60 at 20° — SrA', 5aq 
yellow crystals (Marchand) S (of CaA'j) 1 4 at 
20°— MgA'aSaq S (of MgAy 10 at 22°.— 
MgA'aSNaA'Oaq (Muller, Z 1866, 189) — 
OM'j,7aq — CdA'aSNH, (Carey Lea, Am 8 [2] 
81, 78) — CdA'jeNaA' 12aq — CuAjdaq green 

needles — CuA'gdaq — CuA'jlOaq — CuA'^4NH3 

— QoA'jdaq brown needles — CoA'24NH3 — 
CoA'jdNaA' 12aq — NiA'^Saq -NiA'^ONaA' 12aq 
— FeA'j 6aq yellow crystals — FeA'jONaA' 12aq 

— FeA'2(OH) 8aq — MnA'j 6aq (Muller) — 
MnA'8 8aq (Marchand) — PbA'^aq (E Kopp, A 
Ch [3] 13, 233) S 9 at 16° — PbA'^ 2aq — 
PbA'(OH) — PbsA'^O^Saq — Pb^A'^O, — 
Pb(OAc)A'4aq — H^jAV — AlA'3(OH)8aq — 
ZnA'8 8aq S (of ZnA'2) 12 6 in the cold — 
ZnA'gdNHj— ZnA'26NaA'12aq— AgA'aq S 9 
at 16° — AgA'22NH3 Compounds of picric acid 
with organic bases and with aromatic hydro 
carbons, are described under those bases and 
hydrocarbons 

Acetyl derivative C3H2(N02)30Ac [76°] 
Fellow crystals (Tommasi a David, C B 77, 
207) 

Benzoyl derivative 0eH2(N02)30Bz 
Methyl ether yLeK! Tnnitroanisole [60°] 
(0), [64°] (Post a Mehrtens, B 8, 1652) 
Formed by nitrating PhOMe (Cahours, A 69, 
238) and by methylation of picric acid Mono 
clinic tables (Friedlander, J 1879, 514) 

Ethyl ether EtA' [78°] Long needles 
(Stenhouse a Muller, A 141,80, Willgeiodt,B 
12, 1277) 

lodoethyl ether O2HJA' [70°] From 
the Ag salt and C2H4I2 (Andrews, B 13, 244) 
Phenyl ether PhA' Formed from KOPh 
and 03H2C1(N02)3 Needles (W ) 

o Nitro phenyl ether C3H4(N02)A' 

[173°] 

p-Nitro^phenyl ether C3H4(N02)A' 
[163°] Plates (from alcohol) (Willgcrodt, B 
17, 1766) 

Benzyl ether C^HaCKjA' [147°] Yellow 
prisms (Kumpf, A 224, 131) 

p-NitrO'benzyl ether CflH^(N02) CEL^A-' 
[108°] Formed from silver picrate andj? nitro- 
benzyl iodide (K ) 

(j8)-Tri-mtro-plieiiol 03H2(N02)30H[6 4 3 1] 
[96°] Formed, together with the (7) isomeride 
and tn nitro resorcin (styphmo acid) by the 
action of cone HNO, on (7) di nitro phenol 
(Henriques, A 216, 325 , cf Bantlin, B 8, 21) 
Needles, v e sol alcohol and ether, m sol hot 
water Forms with naphthalene a compound 
[72°]. — KA' violet needles, msol alcohol — 
BaA'gdaq red prisms 

(7).Tri-nitro.phenol 0«H2(N02),(0H)[6 3 2 1] 
[118^ Formed by nitrating (e) dmitrophenol, 
and also, together with the (j8) isomeride, by 
nitrating (7)- or (5) dmitrophenol (Henriques) 
White needles Readily converted into styphnic 
acid by boiling with fuming HNO, Forms with 
naphthalene a compound crystallising in yellow 
needles [100°] — KHA' red needles, msol 
alcohid — BaA', • golden yellow scales. 


Beferences — Chloro , Bromo, and lono. 

NITRO PHENOL 

o NITRO-PHENOL SHIFHONIC ACID 

03H3(0H)(N02)(S03H)[1 2 4] [122°] For;^ed 

by sulphonating 0 nitro phenol (Kekul6, Z 1867, 
641 , Armstrong, Z 1871, 321 , Armstrong a 
Brown, B 7, 923) Formed also by nitration of 
phenol p sulphonio acid (Schmitt a Glutz, B 2, 
61 , K6rner, O 2, 444 , Kolbe a Gauhe, A 147, 
71) and by boiling (1, 2, 4) bromo nitro benzene 
sulphonio acid (Goslich, A 180, 105) Needles 
(containing 3aq) Melts at 62° when hydrated, 
122° when anhydrous — NH4A^ — NaA' 3aq — 
Na^C^HjNSOe 3aq — KA' — K2A" aq — K2A" 2aq 
— BaA 2 aq — BaA'^ 2aq red crystals, si sol 
water 

p Nitro-phenol sulphonio acid O3H3NSO3 ue. 
0,H,(0H)(N02){S03H)[1 4 2] Formed from p- 
nitro phenol and fuming H^SO^ (Korner a Post, 
B 6, 852, 1055, 6, 395, 7, 163, A 205, 38) 
Formed also by nitrating phenol 0 sulplionio 
acid (Stuckenberg, A 205, 45) Crystals (con 
taming 3aq), beginning to decompose when 
heated at 110° Give a brown pp with FeCl, — 
KA' monoclmic crystals, a b c~l 704 1 1 524 , 
3 = 117° 69' — K,A" aq — NaA' 2aq — Na^A'' 2aq 
— CaA', 3aq — CaA" 2^aq — BaA'gaq — BaA" aq 
— PbA'2 liaq —CuA" 

Nitro-phenol disulphonic acid GjHjNSPfl i r 
C„H^(0H)(N03)(S03H)2 Formed from di nitro 
benzene disulphonic acid by reduction to nitio 
amido benzene disulphonic acid and displace 
ment of NH2 by OH (Limpricht, B 8, 289) 
Minute needles — BaA" 2aq crystalline 

Di-nitro-phenol sulphonio acid C^H^N^SOs i c 
0„H^(OH)(NOJ (SO3H) Formed by the action 
of nitrous acid on s di phenyl hydrazine disiil 
phonic acid (Balcntine, A 202, 358) Pi isms 
from alcohol), v sol water Decomposes at 
160° -KA' ^aq — KjA” 2aq -BaA" 8Jaq (Ber- 
tram, P Beibl 6, 779) 

Tn-nitro-phenol sulphonio acid 
C,H(N03)3(0H)(S03H)[b 4 2 13] Formed from 
phenol m sulphonic acid and HNO, (Beindsen, 
A 177, 92) — KA' aq prisms, exploding when 
heated — BaA'^ 3aq crystals, m sol watei 
o NITRO-DIPHENYL CjANO, t e 
C,H3 C3H4N02[1 2] [37°] (c 320°) Foinied, 

together with the p isomeride, by niti ition of 
diphenyl (Luddens, B 8, 870 , Hubner, A 209, 
341 , Schultz, A 207, 352) Thick plates (fiom 
dilute alcohol) 

2? Nitro-diphenyl [113°] (340° iV) 

Formed as above (Schultz, A 174, 210 , Hubner, 
Zimmermann, B 13, I960) Long needles (from 
alcohol) Yields 2? nitro benzoic acid on oxida 
tion 

00 Di-nitro-diphenyl o.ana 
[ 2 l]CeH4(N02) 03H4N0„[1 2] [124°] Formed 

from di nitro di 2> amido diphenyl by elnnina 
tion of amidogen (Tauber, B 24, 197) Stiaw- 
yellow needles, si sol cold alcohol 
op Di-zutro-diphenyl OijHgN^O^ i e 
[2 1]C3H4(N02) 03H4(N08)[1 4] [93 6°] Formed, 
together with the ^ isomeride, by heating di- 
phenyl with HNOj and H2SO4 (Fittig, A 124, 
276 , Schultz, Schmidt a Strasser, A 207, 349). 
Golden monochnic needles , a 6 c = 1 08 1 91 ; 
i3 = 87°30' More sol alcohol than the pp lio 
mende. 
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mm-Bi-nitro diphenyl 

[8 110,H,(N0^ 0«n4(N0,)[l 8] [198°] Formed 
from di^itro di jp amido diphenyl by elinuna< 
tion of the NH^ groups (Brunner a Witt, B 20, 
1028) Small yeUow needles Yields di-m- 
amido diphenyl on reduction 
pp Di-nitro-diphenyl 

[4 1]0«H,(N02) CeH,(NO,)[l 4] [233°] (Schultz, 

A 174, 221) Formed as above Needles 
Yields benzidine on reduction 

Tetra-nitro-diphenyl C, JHa(NO [140°]. 

Formed from diphenyl, H^SO^, and HNO, (Lo- 
sanitsch, B 4, 404) Amorphous mass, si sol 
alcohol 

0 NITRO-PHENYL-ACETIC ACID C^H^NO^ 

t e C«H,(N02) CH CO H [138°] (B ) , [141°] 
(S ) Formed, in small quantity, in the prepa 
ration of the p isomende by nitration of phenyl- 
acetic acid (Raclziszewski, B 3, b48 , Bedson, 
G J 37, 03) Obtained also by saponifying its 
nitrile (Gabriel a Borgmann, B 16, 2006) 
Needles (from water) or monoclinic plates (from 
alcohol) Yields o nitro ben/oic acid on oxida 
tion with KMnO, Gives oxindole on reduction 
— BaA'o 2aq 

Nitrile C^H^fNO^) CH^ CN o Nitro benzyl 
cjjanide [81°] (B ) , [84°] (S ) Foimed m 
small quantity, together with the m and p 
isomendes, by nitration of benzyl cjanide (H 
Salkowski, B 17, 507) Formed also, together 
with a laigcr quantity of the compound 
C«H,(NOJ CHCy CH, C,H,NO [111°] and small 
quantities of CisH^NjOj [c 238°] and C^-^Hi^N^O, 
[191°], by boiling o nitro benzyl chloride with 
alcoholic KCy (Bamberger, B 19, 2636) Tn 
metric prisms 

??t-Nitro-phenyl-acetio acid 
[4 l]C,H,(NO)CH,CO,H [117°] (G a B), 
[120°] (S ) Formed from the nitrile which is 
obtained from m nitro benzvl chloride and KCy 
Needles — AgA' silky needles 

Nitrile [61°] Monoclinic crystals 
p Nitro-phenyl-acetic acid 
[4 l]0,H,(NO,) CH, CO,H [162°] Formed as 
above (Radziszewski, B 2, 209 , Maxwell, B 12, 
1765 , Gabriel, B 14, 2342 , 15, 834 , Bedson, 
C J 37, 92) Silky needles With o nitro- 
phenyl acetic acid it forms a molecular compound 
[114°] Yields p oxy benzoic acid on oxidation 
Sodium amalgam yields Nj(C6H^ CH, CO,H), 
[above 300°] (Wittenberg, Bl [2] 43, 111) — 
NaA' 2aq -- Ba Vj — BaA's 7aq — ZnA', aq — 
AgA' needles 

Methyl ether MeA' [65°] Needles 
Ethyl ether EtA' [65°] Plates 
Amtdc [192°] Long prisms 
Nitrile [116°] Plates Alcoholic KOH 
forms a crimson solution in which diazobenzene 
chloride ppts 0,4H,oN402 [202°] (Czumpehk, B 
8, 474, Perkin, C J 43, 111) 

Di-nitro-phenyl-acetio acid 08H,N,0, t*e 
[4 2 1]C,H,(N02)2CH,,C02H [160°] Formed 

from phenyl acetic acid, H2SO4, and fuming 
HNO, (R , Gabriel a Meyer, B 14, 823) 
Formed also by boiling di nitro phenyl-aoeto 
acetic ether with dilute H2SO4 (Heckmann, A 
220, 128) Pale yellow needles, sol hot water 
Decomposed by heat into di-mtro toluene [71°] 
and GO, 

Methyl ether MeA' Forms with diazo* 
benzene chloride 0,H,(NOJ,.C(N NHPh).00,Me 


[183°] (V Meyer, B 22, 319) Diazotoluene 
forms the homologous tolyl hydrazide of methyl 
di nitro phenyl glyoxylate [168°] crystaUismg m 
red needles (Hausknecht, B 22, 325) The 
corresponding derivatives of diazoxylene and di 
azonaphthalene melt at 159° and 94° respectively 
Ethyl ether EtA' [65°] Needles When 
heated with alcoholic potash it yields C24HigNgO|, 
[151°], which forms the salt K,C,4HieNaOi5, crys- 
tallising in golden plates 

Tetra-nitrO'di-phenyl-acetic ether 
{C«H,(NO )2}2CH C02Et [154°] Formed from 
sodium di nitro phenyl acetoacetic ether and 
biomo di nitro benzene (Von Richter, B 21, 
2470) Crystalline — C„H,,NaN40,g [80°] very 
hygroscopic plates 

p-NITEO-PHENYL-ACETIC ALDEHYDE 

C6H4(N02) CH CHO [8b°] Formed by boilmg 
thebariumsaltof CeH4(N02) CHCl CH(OH) COgH 
with water (Lipp, B 19, 2645 , cf Foirer, B 17, 
984) Needles, si sol cold water 

DI-NITRO-PHENfL-ACETO ACETIC ETHER 
[4 2 1] C,H3(N0,)2 C i Ac CO,Et [94°] Formed 
from C^H3Br(N02)2 .acetoacetic ether, and NaOEt 
(Heckmann, A 220,128) Plates 
Tri-nitro-phe ivl-acetoacetic ether 
C^H,(NO )j CH\c CO,Et [98°] Formed, together 
with {C8H(N0 ) |,CAc COjEt [205°], from picryl 
chloride CgH,Cl(N02)3 and sodium acetoacetic 
ether (Dittrich, B 23, 2720) Crystals, v sol 
hot alcohol 

p-NITRO PHENYL ACETTIRIC ACID 

C,H4(N02) CHj CO NH CH, CO 2H [173°] Got 
by nitrating phenylaceturicacid (Hotter, J pr [2] 
38, 110) Needles, decomposed by boiling HClAq 
into glycocoll and p nitro phenyl acetic acid — 
ZnA'22Uq —AgA' needles, v si sol cold water 
0 NITRO PHENYL ACETYLENE CgH^NOi 
le CgH4(N02) C CH [82°] Formed by boiling 
o nitro phenyl propiohc acid with water (Baeyer, 
B 13, 2259) Needles, sol hot water Gives pps 
with ammoniacal AgNO, and Cu^Clj 

p-Nitro phenyl acetylene [149°] (M ), [152°] 
(D ) Formed by boiling p nitro phenyl propiolic 
acid with water (Drewson, A 212, 168) Formed 
also from C,H4(N0*) CHBr CHBr CO,Et and 
alcoholic pota&h (0 L Muller, A 212, 133) 
Needles (from hot water) Gives a red pp wuth 
ammoniacal CujCl, and a greenish yellow pp 
with ammoniacal AgNO, 

Dip nitro di phenyl-acetylene 0,4H8N204 to 
C«H4(N0,) C 0 C,H4N0, [288°] Formed from 

C^4(NOj CHBr CHBr C,H4N02by heating with 
soda lime at 180° (Elbs a Bauer, J pr [2] 34, 
346) Yellow needles (by sublimation) 

0 Nitro di phenyl di acetylene CjgHgNO^ to. 
0«H4(N0J C C C CPh [166°] Formed by the 
action of K^eCy, on a nuxture of the cuprous 
salts of phenyl acetylene and 0 nitro phenyl- 
acetylene (Baeyer a Landsberg, B 15, 57)* 
Yellow plates, sol alcohol 

Di-o-nitro di phenyl diacetylene 
C.H4(N0 J C C C C C«H4 (NOj) [212°] Formed 
by the action of an alkaline solution of KsFeOy, 
on the cuprous salt of 0 nitro-phenyl acetylene 
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RITBO . BI . PHENYL - ACBYLIO ACID 
Nttrtle The o-, m-, and j?*, vaneties, melting at 
128°, 134°, and 118° respectively, are formed by 
the action of the corresponding nitro>benzoio 
aldehydes on phenyl-acetio rntrUe ^enzyl cyan- 
ide) in presence of aloohoho NaOEt (Frost, A 
260, 160) 

o-NlTBO - PHENYL - ALLENYL- MALONIO 
ACID O.H,(NOa) OH OH OH 0(00^^ [213°] 

Formed by heating o nitro cinnamic aldehyde 
with malonio acid and HOAc at 100° (Einhorn, 
A 263, 374) Needles —CuA''.-Ag,A' yel- 
lowish plates 

jp-Nitro-phenyl-allenyl-malonio acid [208°] 
Formed from p nitro-cinnamio aldehyde, ma- 
Ionic acid, and HOAc (Einhom a Gehren- 
beck, B 22, 46) Yellow needles (from HOAc) 
Br forms 0^4(N02) OHBr OHBr OBr 0(00 R), 
[206°] crystallising m plates — (NH^j^A . — 
OuA" — AgyA." flocculent pp 

Ethyl ether Et^A" [106°] Needles 
o-KITBO PHENYL.AU1D0 ACETIC ACID 
0eH4(N02) NH CH2.COR [193°] Formed from 
bromo-acetio acid and 0 nitro aniline at 125° 
^lochl, B 19, 6) Dark red prisma, si sol ether 
Yields oxy-qmnoxaline dihydnde on reduction — 
NH4A' flat orange prisms 

p - NITBO - PHENYL a; - AMIDO - ACETO 
PHENONE 0«H, CO OH, NH C.H4 NO, [167°] 
Formed by heating its nitrosamme with HCl 
Mdhlau, B 16, 2474) Golden needles (from 
HOAc) Yields acetophenone and jp phenylene- 
diamme on reduction 

Nitrosamme Oi^H.jNjO.te 
OA CO OH, N(NO) 0,H4 no. Formed from 
phenyl-amido-acetophenone, HOAc, and nitrous 
acid gas (M ) Plates, decomposing at 136°-145° 
Di - nitro « phenyl o> • amido • acetophenone 
C^Hj CO OH, NH C,H3(N0,),. [172°] Formed 
by nitration of phenyl amido acetophenone 
(Mdhlau, B 16, 2479) Golden pnsms (from 
HOAc) Yields t tn amido benzene on reduction 
s-TBI NITBO -TBI PHENYL TBI AMIDO 
BENZENE 03(NHPh)j(N02)3 [238°] Formed 

from 03Br,(N02), and aniline (Jackson a Wing, 
Am 10, 283) Orange powder, insol water 
m - NITBO . PHENYL .p AMIDO - BENZOIC 
ACID CeH3(NO,)(NHPh) CO,B[[3 4 1] [254°] 

Formed by heating (4,3,1) bromo nitro benzoic 
acid with aniline (Schopff, B 22, 8281) Garnet 
red needles Yields an amido- acid [163°] — 
NaA' — NaA'aq — BaA'jSaq — AgA' orange 
plates 

Ethyl ether EiAf [123°] Hexagonal 
Anilide 0«H,(N0,)(NHPh) CONHPh 
[216°] Formed by heating aniline with bromo 
mtro-benzoyl chloride (Grohmann, B 2d, 3448) 
Blood red leaflets from HOAc 

Nitrile OA(NBy(NHPh) ON [126°] 
Formed from bromo nitro benzonitnle and am 
me (SchSpff, B 23, 3444) 

o-Nitro-phenyl-m amido-henzoio acid 
0,H3(NO,)(NHPh) 00,H[2 3 1] [248°] Formed 
from (8,2,l)-bromo-nitro-benzoio acid and am- 
line (SchSpff, B 23, 8440) Yellow needles — 
NaA' 2aq — BaA', 6aq 

Ethyl ether EiAf [112°] Needles 
m-Nitro-phenyl-o^amido-benzoio acid Ni^ 
trile 0«H.(NOJ(NHPh)0N[6 2 1] [17()°3 

Formed from (2,6,l)-bromo-mtro-benzonitrile 
and aniline (S.) Lemon-yellow needles 


Di-nitro pheiiyl-o*amldo-benioio acid 
O^H^NjO, t e [4 2 l]O.H,(NOJ, NH O.H^ COJH. 
[264°] Formed by warming 0 amid:) benzoio 
acid with OaHjO^NOJ, (Jourdan, B 18, 1448) 
Orange needles, almost insol, water — ^BaA', 
dark red crystalline powder 

NITBO-PHENYL - AMIDO - NAPHTHOQUIN- 
ONE V (a)-NiLPTHOQuiNONn, Reactions 16 and 
17 

LI.NITBO.PHENYL.DI.AMIDO.DIPHENYL 

t e 0^,(NH,) NH 0,H,(NOJ3 

R Formed by boiling benzidme with alco 
nd (1,2,4) ohloro di nitro-benzene (Will- 
gerodt, B 9, 981) Long needles (from HOAc) 
Di o nitro-di-phenyl diamido diphenyl 
0.H4(N03) NH C3H4 C.H4 NH 03H4(N0J [240°]. 
Formed by boiling benzidme witho ohloro nitro- 
benzene and alcohol (Schdpff, B 22, 904) 
Needles (from HOAc) 

Tetra - nitro di - phenyl - di - amido - diphenyl 
O.H4 O.H4 NH C^HjCNO,), 

[above 330°] Formed from [1 2 4]0«H,C1(N02)^, 
alcohol, and benzidme at 120° (W) Yellow 
powder, si sol alcohol 

DI NITBO PHENYL AMIDO-TOLYL AMINE 
[4 2 1]C3H3(N02),.NH OaHjMe NH, [147°] 
Formed from tolylene 0 diamine and i chloro 
di nitro benzene ffimst, B 23, 3428) Brownish 
yellow needles Yields with HNO, the azimide 

0A(N0J^<°^®*>N [186“] 

o NITEO DI PHENYI. AMIlfE « 

[2 l]C.H.{NOj) NHC.H, [75°] Formed from 
aniline and 0 chloro nitro benzene or 0 bromo 
nitro benzene at 100° (Schopff, B 22, 903 , 
23, 1839) Trimetric crystals (from alcohol) , 
a 6 c» 468 1 671 Yields on reduction the 
amido compound [80°] 
p Nitro-diphenylamine 

[4 1]C3H,(N0J NH [133°] Formed from 

benzoyl diphenylamme by nitration and elinii 
nation of Bz (Hofmann, A 132, 107 , Lellmann, 
B 16, 826) Formed also from its nitrosamme 
by treatment with aniline (Witt, O J 205) 
Pale-yellow scales (from dilute alcohol) Colours 
alcoholic potash scarlet Dyes silk yellow 
Benzoyl derivative [129°] Prisms 
Nitrosamme 03H^(N0J N(N0) OgHj, 
[134°] Formed by warmmg diphenylamme 
with HNOj, isoamyl nitnte, and alcohol (W) 
Crystals, sol chloroform 

Di-o-nitro diphenylamine WH(03H.N0 ), 
[220°] (L ) , [212°] (W ) Obtained from its 
benzoyl derivative, and also, together with the 
p- isomeride, by the action of alcohol (60 0 c ), 
aniline (26 g) and aniline hydrochlonde (SOg) 
at 100° on the mixed di nitro di phenyl nitros 
amines prepared from diphenylamme (17 g), 
amyl nitrite (48 g ), alcohol (60 c 0 ), nitric acid 
(40 c c of S G 1 424), and HOAc (60 c c ) (Witt, 
0 J 33, 208) Bed felted needles 

Benzoyl derivative NBz(OaH^NO,),. 
Formed, together with that of the p isomeride 
from benzoyl diphenylamme and fuming 
(Lellmann, B 16, 827) 

Dip-nitro-diphenylamine ie 

NH(03H*N0,[14])y [216°] (L) , [214°] (W ) 

Got as above Yellow needles with blue reflex 
Benzoyl derivative [224°] Monoclmic 
orystals, si sol alcohol. 
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Bi nitro diphenylamine 0, AN«04 m 
0 A NH 2 4]. [167°]. Formed 

•from CaH!jBr(NOj4 or OjHgC^NOjJ^ and aniline 
or phenyl thio urea (Olemm, B 3, 128 , Will- 
gerodt,B 9, 977, 11, 601, of Hepp, Bl [2] 
30. 4) 

Tri-nitro diphenylamine OijHgN.Og % e 
C.T1, NH OoH,(NOJ,[l 2 4 6] [175°]. Formed 

from 04H,Gl(N02)t ^icryl chloride) and amlme 
(Clemm, B 3, 126) Scarlet pnsms 
Tri nitro diphenylamine 
^ 1]0«H,(N02) NH 2 4] [194°] 

Formed from 04H,Br(N0j3 or O^HjO^NOJa and 
m nitro aniline (Austen, B 7, 1250 , WiUgerodt, 
B 9, 1178) Short yellow needles (from HOAc) 
Tri nitro-diphenylamine 
[4 l]04H4(N0a) NH 04H,(NOa)a. [181°] Formed 
from p nitro anihne and bromo di mtro benzene 
(A ) Yellow powder, v e sol HOAc 

Tri nitro diphenylamine [135°] Formed ! 
by boiling the acetyl denvative of diphenylamine | 
With dilute nitric acid (SGI 029) (Norton a 
Allen, B 18, 1997) Yellow needles, v sol 
alcohol 

Tetra nitro diphenylamine CiaHyN^O, » e, 
[3 1]0.H4(N0,) NH C.Ha(NOa),[l 2 4 6] [205°] 

Formed from m mtro aniline and picryl cWoride 
(Austen, B 7, 1248) Orange crystals (from 
HOAc) 

Tetra mtro diphenylamina 
[4 l]C«H4(NOa) NH O.Ha(NOa),[l 2 4 6] [216°]. 

Formed in like manner from |)-nitro aniline (A ) 
Tetra mtro diphenylamine NH{C4H,(NOJa|.» 
[180°] Got by heating C4H,(NOa)aNH CO^Et 
with alcoholic potash (Hager, B 17, 2629) 
lleddibh brown plates (from alcohol) 

Tetra mtro diphenylamine [192°] Formed 
by nitration of diphenylamine, diphenyl nitros 
amine, and diphenyl methylamme NMePh_ 
(Gnehm a Wyss, B 10, 1318) Yellow crystals 
(from alcohol) Forms a scarlet solution m 
NaOH\q 

Hexa nitro-diphenylamine {CaN^(NOJ,}2NH 
Dipicrylamine [238°] (A ), [234°] (M ) Formed 
by nitrating diphenylamine, diphenyl methyl- 
amine, or tetra mtro diphenylanune [216°] 
(Austen, B 7, 1260 , Gnehm, B 7, 1399 , 9, 
1245,1557, Mertens, B 11,845) Yellow pnsms 
(from acetic acid) Its ammonium salt 
NH^C,2H4N,0,2 is used as a yellow dye (‘au- 
rantia ’) — Ba(0, H^N,0, J* red rhombohedra 
Hexa mtro diphenylai^e [261°] Formed 
by nitrating tetra mtro diphenylanune [205°] 
(A ) Small yellow orystals (from HOAc). Ex- 
plodes when heated. 

Nitro tri phenyl amine (OeH^^N 04H4(N0j) 
[140°] Formed from triphenylamme, HOAc, 
and HNO, (Herz, B 23, 2637) Golden plates 
Di nitro- tn phenyl amine 0,HjN(0,H4N0J,. 
[207°] Formed from tnphenylanune {2g), 
HOAc (35 g ) and HNO, (2 g ) at 60° (Hera, B 23, 
2538) Yellow needles, y sol benzene 

Tri nitro-tri-phenylamme N(0,H4NO,), 
[280°] Formed from tnphenylamme (2 g ), 
HOAc (36 g ), and HNO, (4 g ) at 100° (Heydrioh, 
B 18,2156, Herz,B 23,25^). Bronze-yellow 
needles, y si soL HOAo 

1)1 NITBO-PHENYL-ANOSLIO AIBSHYBS 
0,H4(N0J oh OEt OHO [46°] Formed from 
m mtro benzoio aldehyde, butyrio acid, and 
dilute NaOHAq (Ton Miller a. Bohde, B, 33, 


1888) Plates, reduced by tm and HOI to 
amido-ethyl mdonaphthene [89°] 

Phenyl hydratido [135°] Bed needles. 
DI NITBO DI-p-FHEKTL BENZENE 
0,8H|,(N0J2. [277°] Formed by mtration of 
diphenylbenzene (Schmidt a Schultz, B 11, 
1765 , A 203, 125) Yellow monoclmio needles 
(from mtro benzene) 

Tri-mtro-di-ju-phenyl-benzene 0|,H„ (NOJ, 
[195°] Formed from diphenylbenzene and 
fuming HNO, (S a S) Needles Yields on 
reduction a base [170°] 

Tn-mtro diphenylbenzene [200°] Formed 
by nitration of isodiphenylbenzene (S a S). 
Needles Yields on reduction a base [288°] 
Tetra-nitro-tri-phenyl-beniene 
[above 370°] Formed, together with an isomer- 
ide [108°], by mtrating tnphenylbenzene (Mel 
lin, B 23, 2635) Both bodies crystallise m 
needles 

NITBO - PHENYL -BENZYLIDENE - AKINS 

O.sH^NjO, ♦ e O.H5 OH N O^H^NO,. [66°] (La- 
zorenko, J 1870, 760) , [73°] (Lachoyiton, M 
9, 695) Formed from benzoio aldehyde (or 
hydrobenzamide) and m-nitro amline Needles 
p Nitro phenyl-benzylidene-amine 
0,H, N C,H4(N02) [1 4] [116°] Formed from 

hydrobenzamide by warming with j;> mtro-amlme 
Yellow needles (Lachovitch) 

Isomerides v Nnao BENZYLmEKB XNXEiOni 
NITBO-PHENYL BENZYL OXIDE 
0,H4(N02) 0 CHjPh Formed from potassium 
mtro phenol, alcohol, and benzyl chloride 
(Kumpf, A 224, 121) The a- compound melts 
at 29°, and theji compound at 106° Both are 
crystalline 

! Di nitro phenyl benzjl oxide 0„H„Np, % e 
0,H,(N02)2 0 OH^Ph Formed from silver di 
nitrophenol and benzyl iodide (K ) The (4,2,1)- 
compound melts at 149°, and the (6,2,1) com 
pound at 76° (OH=»l) Both crystallise from 
HOAc 

Tri mtro phenyl benzyl oxide C,3H,N,0, 

[6 4 2 1]C,H,(NO^,OCH,Ph [147°] Formed 
from silver picrate and benzyl iodide (EL). 
Yellowish prisms (from benzene) 

TRI-NITBO -DI -PHENYL -BENZYL-PHOS- 
PHINE OXIDE P0(0,H,N0,),(0,H,N0J [20b°l. 
Formed from the oxide, fuming HNO,, and 
cono HjSO, (Dorken, B 21, 1605) Orystals, 
m sol HOAc 

DI-NITBO-PHENYL-BENZYL SDLPBHDE 

0,H, S 0,H,(NOa), [1 2 4] [128°] Formed 

from (1,2,4) chloro di mtro-benzene, alcohoho 
K,S, and benzvl chloride (WiUgerodt, B 18, 
331) YeUowish plates 

NITBO-PHENYL-BBOMO-PBOPIONIO AOID 
9. Bbomo-vitbo phenyl pbopionio acid 

0 - NITBO - PHENYL - BDTINYL KETBTYL 
KETONE O^HJNO,) 0,H, CO OH, [78 6^ 
Formed, together with (C,H4(NOJ O^HJ^OO 
[208 5°],fromo mtro cmnamic aldehyde, acetone, 
alcohol, and dilute (2 p 0 ) NaOHAq (Diehl a. 
Emhom, B 18, 2327) Broad needles {tsom 
alcohol) 

o-KITEO-PHENYL-BDTINYL PHSHTlr 
BUTIKYL KETONE a,H„NO,i.«. 

0,H4(N0J O4H4 CO [186 6°]* Formed 

0 nitro-cmnamic aldehyde, phenyl-butinyl 
methyl ketone, alcohol, and duute NaOHAq 



NITRO-PHENYL-BUTINYL PHENYL-BUTINYL KETONE, 




(Biebi a Einhom, B 18, 2829) Qolden crystals 
(Irom acetone) 

p.NITEO-PHEHYL-ISOBTJ'TXEIC ACID 

0, H4(N02) oh, CHMe CO^H [121°] Formed 
from phenyl isobntyno acid and cono HNO, 
(Edeleanu, 0* J 58, 559) Small prisms, sol 
alcohol 

NITEO-PHENYI-CAEBAMIC ETHEE 

0aH4(N0jj) NHCOaEt Theo compound [68®] and 
the p compound [129®] are got from the corre 
spondmg mtro aniline and ClCO^Et (Budolph, 
B 12,1295, Hager, B 17, 2626) Thep com- 
pound IS also got by nitration of phenyl car- 
bamic ether (Behrend, A 233, 9) Both are 
crystalline 

Di nitro-phenyl oarbamic ether 09H9N,04 1 e 
[4 2 1] CeH,(N02)2NH CO,Et [111®] Formed 
by nitration of either o- or p nitro phenyl- 
caibamic ether (Hager, B 17, 2629) Needles 
(from alcohol) An isomeride [210®] is got by 
the action of HNO, on O^H^NH CS OEt (Losa- 
nitsch, B 10, 691) 

Di mtro ^ phenyl carbamic ether 
O6H4 N02)2N COoEt The oily 0- compound is 
ormed together with thejp- compound [134®] by 
nitration of di phenyl carbamic ether (Hager, B 
18, 2574) The jp- compound is the less sol. 
alcohol 

w-NITEO-TEI-PHENYL-CAEBINOL 

C,H4(N02) CPh^ OH [75®] Formed from 
CoHj(N 05 CHPhj by bromination in sunlight, 
followed by successive treatment with KOAc 
and KOH (Tschacher, B 21, 190) Colourless 
crystals, sol ligroin 

p Nitro-tri phenyl-carbinol [136°] Formed 
by oxidising p mtro tri phenyl methane with 
CrOj in HOAc (Baeyer a Lohr, B 23, 1623) 
Crystals (from dilute HOAo) 

Tri-p-nitro tri phenyl carbinolCioHj^NjO^tc 
(OaH4 NOJsCOH [172°] Formed by oxidising 
tri mtro tri-phenyl methane (E a O Fischer, 
B 11, 1079) Colourless crystals (from HOAc) 
TETEA.KITBO'DI. PHENYL CABBONATE 
(CeHs(N02)2)2C0 [127®] Formed from diphenyl 
carbonate, HNOg, and HjSO, (Kempf, J pr [2] 

1, 407 , Lowenberg, C C 1886, 390) Nodules, 
V si sol ether 

NITBO . DIPHENYL CABBOXYLIC ACID 

0,3H8(N02)02 [222®] Formed by nitration of 

diphenyl 0 carboxylic acid (Schmidt, A 193, 
116) Monoclimo crystals (from alcohol) — 
BaA'2 — CaA'2 nodules, v sol water 

Nitro diphenyl carboxylic acid 0,4H8N0j t e 
[2 1]0,H4(C02H) 0,H3(N02) C02H[1 4 2] [217®] 
Formed by oxidation of mtro phenanthraqumone 
[267°] (Strasburger, B 16, 2347) Light yellow 
needles (from water) 

Di nitro>diphenyl carboxylic acid 
[4 1] C.H4(N02) CeH3(N02) COgH [1 2 4] [262°] 

Formed by nitrating diphenyl p carboxylic acid 
(Strasser a Schultz, A 210, 192) Needles, m 
sol alcohol 

Methyl ether Mek^ [156®] Needles 
(a)-Di nitro diphenyl dicarboxylio acid 
C, A(N0J2(C02H)2 [249®] (H ) , [263®] (Schultz, 
A 196, 26) Formed by oxidation of di mtro 
phenanthraqmnone (Struve, B 10, 76), and, 
together with the following acid, by mtration 
of diphenyl di 0 carboxylic acid (Hummel, A 
198, 129) Pale yellow needles (containing aq) 
-^BaA^oaq long prisms. 


Methy I ether Me^A''. [ 178 ®] Prisms. 

{$) - Di - mtro • diphenyl dicarboxylio acid. 
[297®] Formed as above (Schultz, A ^203, 106^.* 
Needles (from hot water) — BaA'2 4aq tricjinio 
prisms 

Methyl ether [132®] Tables 

NITBO- PHENYL CHLOBO . METHYL BE 
TONE V Chlobo nitro acetophenone 
o NITBO.PHENYL CINNAMIC ACID 
C,.H„N04 [196®] Formed from 0 mtro benzoic 
aldehyde, sodium phenyl acetate, and ACgO at 
160® (Oglialoro a Bosini, O 20, 396) Needles 
— BaA"6aq— BaA"8aq 

NITBO-PHENYLENE 0 DIAMINE 
0«H3(N02)(NH2)2[4 2 1] [198°] Formed by 

reducing (4,2,1) di mtro aniline with alcoholic 
ammonium sulphide (Gottlieb, A 85, 27 , Heim, 
B 21, 2806) Dark red plates (from toluene). 
Ao^O at 190° forms C3H,(NOj) N^H CMe [216®]. 
— B'HCl aq — B'^H^PtCl^ — B'HNO, — B'^H^SO* 
— B'2H20204 — B'2H2PtCy4 6aq 

Di acetyl derivative [227°] Needles 
Nitro phenylene m diamme CaHjNgO^ i e 
C«H8(N02)(NH2)2 [161°] Obtained from its 

diacetyl derivative, which is got by nitrating 
C,H4 (NHAc )2 (Barbagha, B 7, 1259) Yellowish 
red prisms, sol water 

Di acetyl deri va<iueCriH3(N02)(NHAo)2 
[246'"] Slender needles (from alcohol) 

Di benzoyl derivative 
CaH3(N02)(NHBz)2 [222°] Got by nitrating 
dibenzoyl phenylene m diamine (Ruhemann, B 
14, 2652) Needles (from HOAc) 

Nitro phenylene p diamine 
CeH3(N02)(NH2)2[2 4 1] [137°] Formed from 

its diacetyl or dibenzoyl derivatives, got by nitra 
ting the corresponding derivatives of phenylene 
p diamine (Ladenburg, B 17, 149 , Hinsberg, A 
254, 255) Dark needles with green lustie 
Di acetyl cZeriuaftueC„H3(NOJ(lsHAc)2 
[186°] On warming with NaOHAq it yields 
the mono acetyl derivative crystallising in red 
needles [195°] 

Di nitro phenylene diamine C3H3N4O4 i e 
C«H2(N02)2(NH2)2 [211°] Formed by reducing 

picramide C3H2(N02)jNH2 [6 4 2 1] with ammo 
mum sulphide (Norton a Elliott, B 11, 327) * 
Red needles, almost insol cold water 

Di acetyl derivativeGsB.2{^Oi)a(^'BLko)t 
[246°] Yellow needles . 

Di-nitro-phenylene-w diamine 
C,H2(N02)2(NH2)2 [4 2 3 1] [c 250°] Formed 
by heating di mtro resorcin with aqueous am 
monia (Barr, B 21, 1646) Brownish needles 
(from HOAc), si sol alcohol 
Di nitro«phenylene-m-diamine 
C3H2(N02)2(NH2)2 [c 300°] Obtained by sa- 
ponification of its di acetyl derivative which is 
formed by nitration of di acetyl m phenylene- 
diamine (Nietzki a Hagenbach, B 20, 333). 
Orange yellow crystals 

Di acetyl derivative [228®] Needles 
Di nitro-phenylene-jj diamine Di acetyl 
derivative [258°] Formed by nitrating di- 
acetyl phenylene ^ diamine (Nietzki a Hagen- 
bach, B 20, 831) Yellow solid, si sol alcohol 
Tri-nitro-phenylene m diamine O3H5N3O3 1 e 
03H(N02) .(NHj), [6428 1] [above 260*^. 
Formed by boiling the di ethyl ether of tri* 
nitro resorcin with alcoholic ammoma (NOlting 
a. Collin, B 17, 260, Barr, B. 21, 1546). 



NITRO-PHENYIi-ETHYLENE^UTNOLINB. m 


Yellow grannies Bednced by SnCl^ and HOI to 
unstable penta amido benzene 

NITE«-DIPHENYLENE-KBTONE C„H,NO, 

i« ^3 ®]0.H,(N0J<°“®‘> [220”] Formed. 

as well as di nitro diphenylene ketone [290°], by 
nitration of o diphenylene ketone (Bohultz, A 
203, 103) The isomeric nitro derivative of iso 
diphenylene ketone [83°] melts at 220°-230° 
(CarneUey a Dunn, B 21, 2005) 

Nitro->diphenylene*ketone oarbozylio acid 
0,4H^(N02)03 [246°] Got by warming di 

phenylene ketoije carboxylic acid with HNO, 
(Fittig a Liepmann, A 200, 6) Golden needles 
(from alcohol) — BaA'2 4aq yellow needles, si 
sol water 

(o)-DI NITEO DIPHENYLENE KETONE 
OXIDE 0.H,(N0J<(3‘^>C.H.(N0J [190”] 

Formed, together with a ($) isomeride [260°], 
by warming diphenylene ketone oxide with 
HNO, (Wichelhaus a Salzmann, B 10, 1401 , 
E Richter, J pr [2] 28, 292 , A G Perkin, 
C J 43, 189, Gracbe, A 254, 28b) An iso 
meno body [224°] is formed, together with a di 
nitro- derivative [235°], by nitration of iso di 
phenylene ketone oxide [91°] (R ) 

NITEO - PHENYLENE - DI - METHYL-o DI 
AMINE 0,H3(N02)(NMe2)(NH2) [4 1 2] [63°] 

Formed by reducing di nitro dimethylaniline by 
ammonium sulphide (Heim, B 21, 2308) 
Orange needles (from \n ater) 

Nitro-phenylene tri methyl diamine 
0,H,(N02){NMe2){NHMe) 

Acetyl derivative [c 210°] 
Nitrosamine C,H,(N02)(NMe2)(NMoNO) 
[87°] Formed from and HNO in 

excess (Wurster a Schobig,i3 12,1811) Needles 
Tn mtro phenylene di methyl diamine 
0,H,N,0, le 0,H(NOJs(NHMe)2 [235^] 
Formed by heating its nitramine with phenol or 
aqueous methylamine (liomburgh, R T C 7,0, 
8, 279) Golden crystals (from HOAc) 

Di nitramine C,H(N02),(NMe NOJ 

Formed by boiling 0,H4(NMe2)« with fuming 
HNO, (Romburgh, R T G 6, 252) Pale yelloi\ 
crystals, decomposing at about 205° A 
nitramine OaH(NO )j(NHMe)(NMeN02) la gotb) 


one oxide and fuming HNO, (Hoffmeister, A. 
159, 211) Crystals (from alcohol) 

NITEO PHENYLENE-DEEA O^H^N.O, 

0,H,(NOJ<^^^[]]>CO Formed by heating mtro 

amido phenyl carbamio ether (Hager, B 17, 
2630) Colourless needles, not melted at 300°* 
NITEO-m DI-PHENYL ETHANE 
C,H4(N02) CHPh CH, [80°] Formed, together 
with (C,H4 NOjJjCH CH, [149°], by nitration of 
u di phenyl ethane (Anschfttz a Romig, B 18, 
Long yellow needles 
i-p nitro-s di phenyl ethane 
[4 1] 0,H4(N02) CH2.CH2.C,H4(N02) [1 4] [179°] 
Formed, together with an isomeride [75°], from 
dibenzyl and fuming HNO, (Stelling a Fittig, A 
137,260, Leppert, H 9, 15) Formed also from 
p nitro benzyl chlonde, SnCl2, and NaOHAq 
(W Roser, A 238,364) Needles, si sol alcohoL 
DI NITEO DI PHENYL ETHANE DICAEB 
OXYLIC ACID C,«H,2(N02)204 Formed by ni 
trating s di phenjl ethane di o carboxylic acid 
I (DobrefI, A 239, 70) Minute crystals, meltmg 
' above 300° -CaA" 

Ethyl cflicr LtHV' [60°] 

Di nitro di phenyl ethane dicarbozylio acid 
[226°] Formed by nitration of s di phenyl 
' ethane ajS dicarboxylic acid (Reimer, B 14, 
1802) Amorphous (containing aq) An iso 
meric acid [242°] is got by nitrating s di phenyl 
ethane aa dicarboxylic acid Both acids yield 
p mtro benzoic acid on oxidation 

0 NITEO PHENYL-ETHYL CAEBONATE 
C,H4(N0J OCO OEt (275° 285°) Formed by 
the action of ohloro formic ether upon the potas 
Slum salt of o mtro phenol (Bender, B 19, 2268) 
Heavy yellow oil 

NlTEO-PHENYL-ETHYLENE v Nitbo- 

8TYKFM 

Nitro s di phenyl ethylene 
C^H4(N0,) CPh CH, [86°1 Formed from 
C,H4(N02) CPh(OH) CH, and AcCl (Anschutz a 
Romig, B 18, 664) Yellow crystals (from ether) 
Di-o nitro di phenyl ethylene 
(C,H4(N0 )) C,H Formed in two modifications 
‘ CIS ’ [126°] and ‘ trans ’ [196°], by the action of 
alcoholic potash upon o nitio benzyl chloride 
(Bischoff, B 21, 2072, 23, 2072) Both crys. 


the action of methylamine on C8H(NOj4NMeNO, 
It separates from HOAc in golden crystals [192°] 
NITEO -PHENYLENE (a) NAPHTHYL o 
DIAMINE C,H3(N0 )(NH,)(NHC,oH,) [147°] 

Formed from (4, 2, 1) di nitro phenyl (a) naph 
thylamiue and ammonium sulphide (Heim, B 
21, 2302) Needles (from HOAc), v e sol alco 
hoi The isomeric compound from di nitro- 
phenyl (/3) naphthylamine melts at 196°, and 
yields an acetyl derivative [200°], which is con 
verted by Ac,0 into mtro phenylene (/3) naph 
thyl acetamidine ^162°] 

DI-NITEO-PHENYLENE NAPHTHYLEJTE 
OXIDE 0„H,(N0,),0 [236°] Formed by ni- 

trating (a) phenylene (a) naphthylene oxide (Arx, 
A 209, 141) Y sol ether and HOAc 

NITEO-PHEKYLENE NAPHTHYL-ACET- 

AfflDnai [162”] 

Formed from mtro amido phenyl (/3) naphthyl- 
ixnine and AOjO (Heim, B 21, 589) Needles* 
DI-NITEO-DIPHENYLENB OXIDE 
0atH,(NO|),O. [200°] Formed from diphenyl- 


tallise m needles 

Di p mtro di phenyl ethylene Formed in 
two modifications, [c 213°] and [c 282°], by the 
action of alcoholic potash on p nitio benzyl 
chloride (Walden, B 23, 1959, cf Strakosoh,H 

6, 328) Both are crystalline 

DI - w - NITEO -DI - PHENYL - ETHYLENE - 
DIAMINE (C,H4(N0,) NH),C,H4 [206°] Ob 
tamed by heating m mtro aniline with ethylene 
bromide at 130° (Gattermann a Hager, B 17, 
778) Reddish yellow crystals, insol alcohol 
NITEO s-DI-PHENYL-ETHYLENE CAEB* 


OXYLIC ACID Nitrile 
C«H4(N0,) CCy CHPh [176°] Got from jp-mtro- 
phenyl acetonitrile, benzoic aldehyde, and 
alcohoho NaOEt at 60° (Remse, B 23, 3134]. 
Yellow needles By using o or m mtro benzom 
aldehyde, the corresponding di mtro- compoundt 
[41]C3H4(N0JCCyCH0,H4^0,)[2 1] [185°] 

and [4 1] 0«H4(N0^ CCy OH [3 1] 

[196°] may be made Both crystallise in needles. 

m-NITEO-PHEKYL -ETHYLENE -aDINOL. 

INE CW!lH..0H0H0^4N0r [186°] Ob- 
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tained by heating methyl qninohne (lepidme) 
with m nitro benzoio aldehyde and KHSO4 at 
160° (Heymann a EOmgs, B 21, 1424). Needles 
KITBO-PHENTL ETHYL KETONE 
0„H4 (NOjJ OO.OA [100°] Formed, together 
with a sympy isomende, by nitration of phenyl 
ethyl ketone (Barry, B 6, 1007) Prisms 
NITEO - PHENYL - FBEFITEYL . ACHYLIC 
ACID Nitrile OOy OH C^H^O 

[173°] Formed from furfuraldehyde, p nitro 
phenyl acetonitrile, and alcoholic NaOEt 
(Freund a Immerwahr, B 23, 2862) Needles 
o-NITEO PHENYL-OLYCIDIC ACID 
CeH,NO,aqte C«H4(NOJ 0*0 00^ Nitro 
phenyl oxyacrylic acid [108^ Formed from 
0*(NOJOH(OH)CH0100;H and alcoholic 
potash (Baeyer, B 13, 2262 , Morgan, B 17, 
219, Lipp, B 19, 2649) Prisms (containing 
aq) Melts at 94° when hydrated , 108° when 
anhydrous Yields mdigo and COj on heating 
— NH4A' aq — AgA' white crystalline pp 

p-Nitro-pbenyl-glycidio aoid [188°] 
Formed in the same way as the 0 isomende 
(Lipp), and also by the action of HOOl on so 
dium p nitro cinnamate (Erlenmeyer, B 14, 
1868) Plates (from hot water) Yields 
C*(N02) OH(OH) OH(OH) CO,H on boiling 
with dilute *804 

NITEO-PHENYL GLYCOCOLL v Nitro 

»HENTL AMinO ACETIC ACID 

NITEO-PHENYL GLYCOLLIC ACID v Glt- 

COLLIO ACID 

o-NITEO PHENYL GLYOXYLIC ACID 
CflH4(N02) 00 OOjH [49°] Formed from its 
amide, which is got by the action of cold cone 
HClAq on 04H4(N0,) CH,0y (Claisen a Shad 
well, B 12, 352 , Fehrlin, B 23, 1577) Needles 
ilwtde[189°] (0 a S), [199°] (F) 

Nitrile [54°] Prisms (from ligroin) 
Phenyl hydrazide [166°] Changed by 
dissolving in alcoholic KOH and adding HOI 
into an isomende [190°] HNO, converts the 
first phenyl hydrazide into a body melting at 
77°-80°, and the second into one meltmg at 
96°-100° Both yield isatin phenyl hydrazide 
on reduction The ethyl ether of the phenyl- 
hydrazide C,jH,5N40, crystallises in yellow 
prisms [128°] (Krause, B, 23, 3617) 

Phenyl-methyl hydrazide [142°] 
Oximof the ethyl ether 
C4H4(N02} C(NOH) CO* [168°] Needles 

(from bomng water) (Gabnel, B 16, 619) 

m-Nitro-phenyl glyozylio aoid [78°] Formed 
by boihng its amide with alkahs (Claisen a 
Thompson, B 12, 1944, 14,1187 Pnsms — 
KA' flat prisms — BaA'^aq— AgA' nodules 
A mide CO CON*. [152°] 

Formed from m mtro phenyl acetonitrile, and 
also by nitration of phenyl-glyoxylio amide 
Nitrile (231° at 146 mm J Oil 
Phenyl hydrazide [176°] (F) Crystals 
Successive treatment with KOH and HClAq 
yields a green oomponnd [286°] 
Di-nitro-phenyl-glyozylio add 
Phenyl-hydrazide of the methyl ether 
C.H,(NOJa 0(N,HPh) CO* [183°] Formed 

from methyl-di-mtro-phenyl-acetate and diazo- 
benzene chloride (V. Meyer, B 22, 819) idoo- 
hoJio potash forms a blue solution, changing to 


yellow, and forming 
[272°], which yields a methyl ether [102°] 
m NITEO-DIPHENTL-GDANIDINE 
NH C(NHPh) NH0,H4N0,. [182°]. Foimed 

from m nitro di-phenyl thio urea, PbO, and al 
coholio NH, (Bnickner, B 7, 1236) Cyanogen, 
followed by dilute HClAq, changes it to the 
oxalyl derivative [168°], whence hot cone HCl 
forms nitro di phenyl parabanic acid (Hirsch, 
C 0 1888, 624) 

m-Nitro-tn-phenyl-guanidine [159°]. 

Formed from m mtro-di phenyl thio urea, PbO, 
and aniline (B , Losamtsch, B 16, 60) Yellow 
plates — B'^HjPtCl, 

m Di-nitro di phenyi-guanidme 
NH C(NH O4H4NOJO,. [190°] Formed from 
m nitro anilme and cyanogen chloride (Hof 
mann, A 67, 166), or from di nitro di phenyl 
thio urea, PbO, and alcohohc NH, (B ) Scales 
B'HCl — B'*PtCls 

Tri m nitro tri phenyl guanidine 
C*(NOj)N C(NHC*N0,)2. [189°] Formed 
from di nitro ai phenyl thio urea, iodine, and 
alcohol (L ) Yellow plates, sol hot alcohol 
DI-NITEO DI-PHENYL HEPTANE 
C,H,4(C,H4N0,), Od (Auger, Bl [2] 47. 42) 
o NITEO PHENYL-HYDEAZINE 
C«H4(N0JNHNH, [90°] Formed from 0- 
nitro diazobenzene chloride, HCl, and SnCl, at 
0° (Bischler, B 22, 240, 2801) Brick red needles 
from benzene), si sol cold alcohol With benz 
01c aldehyde it yields CgH, CH N NH C4H4NO, 
[187°] — B'HSnCl, prisms —B'HCl needles — 
B'*S04 flesh-coloured needles 
Formyl derivative 

CgH4(NO.) NH NHCHO [177°] Formed from 
o nitro phenyl hydrazine hydrochloride, formic 
acid, and some Na^CO, Needles, v e sol hotAq 
Acetyl derivative [141°] Needles 
Di-acetyl derivative [68°] Prisms 
Benzoyl derivative [166°] Needles 
Oxalyl derivative 

C20,(NH NH C,H4NOd,. Formed from the hy 
drazide and ozaho ether Yellow needles, sol 
hot mtrobenzene. 

m-Nitro phenyl-hydrazine 
C4H4(N0,)NHNH, [93°] Prepared m the 
same way as the o- compound (Bischler a 
Brodsky, B 22, 2809) Canary yellow needles 
Eeacts with ketonic compounds, yielding their 
m nitro phenyl hydrazides, with the foUowing 
meltmg pomts from aldehyde [98°] , from 
acetone [112°] , from benzoio aldehyde [118°] , 
from acetophenone [160°] , from benzil [168°] ; 
and from aceto acetic ether [117°] 

Salts — B'HCl — B'2H2S04 yellow crystal* 
line groups, v sol hot water 

Acetyl derivative [145°] Plates 
Di-acetyl derivative [160°] Tables 
{a)~Acetyl-(fi) benzoyl derivative 
C,H4 (NO,)NBz NHAc [187°] Formed from 

the acetyl derivative and Bz^O at 160° Yel* 
lowish aggregates of crystals 

{a)-Benzoyh{$) -acetyl derivative 
O.H 4 (NOJNAoNHBz [147°] Formed from 

the oenzoyl derivative, Ao,0, and NaOAo. 
Needles (by sublimation). 

Benzoyl derivative [161°] Needles 
Di-benzoyl derivative, [163°]. Plateg, 
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Bi-nitro di-plieiLyl-liydraiijie 
0,HjNHNH0,H,(N0J,[12 4] [120°] Fonned 
from 0*H401(N02), and phenyl hydrazine (Will- 
gerodt, / i?r [2] 87, 860 . 40, 252 , 42, 132) 
Bed plates Converted by shaking \vith HgO 
Into OA N2.0.H,(N0,)2 [117°] On boiling with 
alcohol it yields N,.OgH,(NO)j [178°] , boil 
ingHOAo forms N2.C.H,(NO)(NO,) [175°] 
Bi m nitro s di phenyl hydrame 
(0,H4(N02))2N2H2 [220°] Formed from di- 

nitro azobenzene and cold alcoholic ammomum 
sulphide (Lermontoff, B 6,236) Yellow needles 
Tri nitro di phenyl-hydrasine 
C,H4NHNHC,H2(N02),[1 2 4 6] [185°] Formed 
from OoHjC^NOj), ana phenyl hydrazine hydro- 
chloride (Willgerodt, / pr [2] 87, 346, 40,264, 
Fischer, A 190, 132, 263, 1) Red crystals, 
melting at 176°-180° when slowly heated, but 
183°- 186° when quickly heated By boilmg 
with MeOH it 18 converted into the compound 
CjHj N, O.H^fNO,), [218°] On heating with 
HOAo It yields C,H4N20ja2(N02)2(N0) [248°] 
{Freund, B 22, 1663), which yields a mono 
sulphonic acid crystallising from water in yellow 
needles, not melted at 360° 

0 NITBO PHEKYL - HYDBAZIKE SUL- 
PHONIC ACID C4H,(N02)(S0,H) NH NH, 
Formed from 0 nitro diazobenzene sulphonic acid 
and a well cooled, strongly acid, solution of SnCl^ 
(Nietzki a Lerch, B 21, 8220) — HAUCl 

m Nitro phenyl hydraslne sulphonic acid 
[3 6 1] 04H,(N0J(S0,H) NH NH^ Formed from 
nitro diazobenzene sulphonic acid and cold SnC^ 
(Limpnoht, B 18, 2194) Yellow needles (con 
taming aq) — KAlj^aq — BaA',lJaq — PbA'^daq 
NITEO PHENYL HYDEOXYLAMINE v 

HyDROXTLAMINB DERIVATIVK8 

DI NITEO DI PHENYL HYPOPHOSPHOE 
0U8 ACID OH [268°] Formed 

from PhjPOjH, nitric acid, and H^SO^ (D6rken, 
B 21, 1613) Yellow pp , v sol water — NH^A' 
[260°] — KA' 2aq — BaA', 6aq — PbA',.— AgA' 
NITEO PHENYL INDAZINE CAEBOXY- 
Lie ACID [272<>] 

Formed by the action of alcoholic potash on the 
red needles [183°] formed from di nitro-phenyl 
acetic ether and diazobenzene (Y Meyer, B 22, 
319 , A 264, 149) Sulphur yellow needles, v 
si sol alcohol Reduced by SaCl, to a dihydnde 
[235°] 

Methyl ether MeA' [192°] Needles 
Converted by HNO, into OjjHioN^Oj [281°] , and 
by HjSO, into a sulphonic acid (Strassmann, B 
23, 714) 

Ethyl ether mk' [168°] Needles 

NITEO-DI.PHENYL-XETONE t; Nxtbo- 

BENZOPHSNONE 

DI - NITEO . PHENYL - MALONIC ETHEE 
C,H,(NOj2.CH(CO,Et),. [61°] Formed from 
sodium malonio ether and OgH,Br(N02), (Yon 
Richter, B 21, 2472) Pale-yellow pnsms. 
m-NITEOPHENYL KEECAPTAN 

SH Formed by tiie action of alco- 
holic potash on the ether formed from potassium 
xanthate and m-diazobenzene (Leuckart, J pr, 
[2] 41, 197). Yellow liquid wiu nasty smell 
n-Nitro-phenyl meroaptan 0«H4(HOJSH. 
[77°] Formed from OAOlfHOi) and alooholie 
KSH (Willgerodt, 18, 881). GrysUls 


Di nitro-phenyl mercaptan OACNOJjSH 
[4 2 1] [181°] Formed from 04H,C1(N0^, and 
KHS (WiUgerodt, J 1884, 974) Needles 

Ethers (WiUgerodt, B 18, 380) MeA'. 
[126°] — EtA' [118°] -PrA' [94°] — FrOH-A', 
[72°] — OACH^' [128°] —BzA' [113°] 
Di-nitro-phenyl-mercaptan [195°] Formed 
by heating O^H,(N02)2SCN with cone H^SO, 
(Austen a Smith, Am 8, 90) Yellow powder 
Tn-nitro phenyl mercaptan 04H2(NOj)j8H 
[6 4 2 1] [114°] Formed from 0A01(N02)3 and 
alcohohc ESH fW ) SmaU yellowish needles 
Explodes at 115° — EA' brown needles 

o-NITEO PHENYL-METHACEYLIC ACID 
0.H4(N0J CH CMe COJH. [166°] Formed by 
hydrolysis of its ether, which is prepared from 
methyl phenyl methacrylate and HNO, Formed 
also from phenyl isobutync acid and HNO, 
(Edeleanu, B 20, 621 ^ C J 63^ 669) Crystal- 
line powder, yielding o nitro benzoic acid on 
oxidation 

m Nitro phenyl-methacrylic acid [197°] 

I Formed from m mtro benzoic aldehyde by 
I heatmg with sodium propionate and propionic 
j anhydride (Yon Miller, B 23, 1900) White 
powder, v sol hot alcohol 

p-Nitro phenyl methacrylio acid [208°] 
Formed in the same way as the o isomeride (E ) 
Crystals — AgA' white needles 

Methyl ether Mek! [116°] Plates 
tn NITEO-PHENYL METHACEYLIC ALDE- 
HYDE C.H4 (NOj) OH CMe CHO [83°] Formed 
from m nitro-benzoic aldehyde, propionic aide 
hyde, and dilute (10 p c ) aqueous NaOH (Miller 
a Rinkehn, B 19, 530) Thm pnsms (from al- 
cohol) Aniline yields oily C,Hg(N02) OH NPh 
and crystalline CA(NOJ CH(NHPh), [170°] 
Tin and HCl yield a base 0„H„N [98°], whence 
Ac 0 forms Cj^HjoAcN [14b°], and benzoic aide 
hyde produces C„H,N(CBU*h) [73°] 

Phenyl hydrasxde C„Hj5N,Or [135°] 
NITRO DI PHENYL METHANE 0.,H„NO, 
C.H,CH,OJl4NO, 

o compound Formed from o nitro benzyl 
chlonde, benzene, and AlCl, (Geigy a Koenigs, 
B 18, 2402) Oil 

m- compound [141°] Formed from m nitro- 
benzyl alcohol and cone BL^O, (Beckei, B 16, 
2091) Oil, sol alcohol 

p- compound [31°] Formed by either of 
the above methods (Basler, B 16, 2716 , Manns, 
O C 1888, 1363) Prisms, v soL alcohol 
m-Nitro-tri-pWyl methane 
CHPh, OeH4NO, [90°] Formed from w-nitro 
benzoic aldehyde, benzene, and H2SO4 (Tscha 
oher, B 19, 2468 , 21, 188) Crystals (from 
ligro!^ 

jp-Nitro-tri-phenyl-msthane [93°] Formed 
in Hke manner (Baeyer a L6hr, B 23, 1622) 
Di-nitro-di-phenyl-methane 0|,H,o(N02)t. 
By nitratmg diphenyl methane Doer {B 6, 796) 
obtained two compounds of this formula, melt- 
ing at 183° and 172°, while Staedel (A 194, 
868) obtained the (a)- compound [183°] and a 
(3) isomeride [118°] By mtratmg m-mtro di- 
phenyl-methane Becker (B 16, 2092) obtained 
a fourth isomende [94°], while Basler (B 16, 
2719) got a fifth isomende [176°] by the nitra- 
tion of |i-mtro-di-phenyl-methane 

Tri-aitro-tri-plienyl-methaae CH(QaH4J702)t. 
[807°] Fonned by mtrating tri phenyl-methane 
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(B a 0 Fisoher, A 194, 254, cf HemiliaD, | 
3* 7, 120B) Scales (from benzene) i 

Tetra - nitro - di . phenyl - methane [172°] 
Formed from OH^hj and fuming HNO, at 0° 
(Staedel, A 218, 839) Long pointed needles 
DI-NITRO-Dl PHENYL- METHYL. AMINE 
0gH4{N02)NMe OA [167°] Formed from 
OACICNOJ, and C«H,NMe, or O,H,NHM0 
(Leymann, B 15, 1236) Beddish needles 
NITRO DI PHENYL- METHYL CARBINOL 
CPh(OH) OH* [107°] Formed from 
w-di phenyl ethane and HNO, (Anschutz a 
Romig, B 18, 664) White prisms, yielding an 
acetyl derivative [86°] 

0 NITRO PHENYL TRIMETHYLENE OLY. 
COL 0.H4(N02) CH(OH) CH, GH,(0H) [109°] 

Formed from o nitro benzoic aldehyde, acetic 
aldehyde, and an alkali (Baeyer a Drewson, B 
15, 2861) Colourless needles 

NITRO PHENYL TRIMETHYLENYL HE 
TONE CARBOXYLIC ACID 

OA(NO,) CO C(CO^)<^g^ [ITB”] Ob 

tamed from its ether, which is produced by the 
action of ethylene bromide on sodium p nitro 
benzoyl acetic ether (Perkin a Bellinot, B 18, 
958) Colourless needles —AgA' amorphous 
Ethyl ether EiPi! [84°J Prisms 
NITRO- PHENYL. METHYL KETONE v 
Niteo-acetophbnone 

p . NITRO - PHENYL METHYL - OX AZOLE 
N==C(CH^)^>® Formed by the 

action of cone HNO3 on the base obtained from 
acetamide and bromo acetophenone (Lewy, B 
21, 926) Yellow needles, v sol hot alcohol 
Yields an amido- derivative [116°] 

jp-NITRO PHENYL (j8).METHYL PIPERID 
INE C3H,(N02) NGjH^Me [61°] Formed by 
heating (/3) methyl piperidine with CgH^C^NOj) 
at 160° (Lellmann a Buttner, B 23, 1389) 
Golden plates (from alcohol) — B'HAuCl,2aq 
Di-nitro phenyl (/8) methyl piperidme [67°] 
Formed in like manner, using the compound 
CAC^NO J* [1 2 4] Yellow needles 

o-NITRO DI PHENYL-METHYL-PYRAZOLE 
0, A.N.O, * « O.H.(NO J NPh jggoj 

[105°] (285° at 70 mm ) Formed by heating its { 
carboxylic acid [218°] (Knorr a Jddicke, B 18, 
2261) Indescent plates [96°], slender needles, 
or thick prisms [105°] — B'jHjPtCl, [198°] 
p Nitro di -phenyl - methyl - py razole 
OjaHuNjOji. Formed by heating its carboxylic 
acid [202°] Oil — ^B'2H.^tCl3 slender needles 
Tri-nitro dl phenyl methyl p3rrazole 
0,H,(NOJC<NN|0^,NO,J^ [178«] Formed 

by nitrating di-phenyl methyl pyrazole (Knorr 
a Laubmann, B 22, 174) V si sol alcohol 

NITRO-DI-PHENYL-METHYL PYRAZOLE 
CARBOXYLIC ACID 

The ethers of 

the o- acid [218°j and of the p- acid [202°] are 
respectively formed by heating 0- and p- mtro- 
benzoyl-acetoacetic ether with phenyl-hydrazine 
in HOAc (Knorr a J5dioke, B 18, 2257) The 
ih ether melts at 146° and the p* ether at 128° 
Both crystalhse well 


m-NITRO . PHENYL. DI . METHYL- PYRID 
INE DICARBOXYLIO ETHER Oj^HjoNjO, %e 
ObH^(NO,) 05NMe,(CO;Et), [66°] Formed from 
its dihydride and fuming HNO, (Lepetit, Q 17, 
461) Colourless crystals (from alcohofi) — 
B'^^PtCl^ [202°] Orange yellow needles — 
B'HNO, [130°] Colourless needles 

NITRO PHENYL. DI METHYL PYRIDINE 
DIHYDRIDE DICARBOXYLIO ETHER 
C3H4(N0,) OjNH Me (COjEt)^ Formed from 
nitro benzoic aldehyde, acetoacetic ether, alco 
hoi, and NH, (Lepetit, Q 17, 460 , B 20, 1341) 
0 iBomeride [120°] Yellow tables 
wi- isomeride [161°] Tables 
p isomeride [118°-122°1 
m NITRO.PHENYL METHYL-QUINOLINE 

q CgH^NOj Formed by heat 

ing aniline with m nitro o methyl cmnamio 
aldehyde and cone flClAq (Miller a Kinkelin, 
B 19, 531) Small plates, v sol hot alcohol — 
B'HCl — B'^HjPtClg long needles 

DI NITRO PHENYL (a) NAPHTHYLAMINI 
C,«H„N304 te [4 2 l]C,H,(NO ) NHO,„H 
[190 5°] Formed from (a) naphthylainine and 
C,H3Br(NO,), [72°] (Heim, B 21, 2302) Orange 
red needles (from alcohol) Cone 11.^804 forms 
a dark blue solution 

Isomeride [77°] Prepared by nitration oi 
phenyl (a) naphthylaraine (Streiff, B 13, 1853) 
Dl nitro phenyl {$) naphthylamine [169°^ 
(H ) , [179°] (E ) Prepared by the action oi 
C«H3Br(N02)3 or 04H3C1(N0,), on {$) naphthyl 
amine (Heim, B 21, 589 , Ernst, B 23, 1429) 
Prisms By nitration of phenyl (jS) naphthyl 
amine Streiff obtained C,3H,3(NOjN [85°] and 
C,8H„(NOi)^N [192°-195°], botn ci}stalline 
Tetra nitro phenyl naphthylamine 
C,oH3(N02)4NHCeH5 The(o) compound [162 5° 
and the {$) isomeride [253°] are formed froir 
aniline and the corresponding bromo tetra nitro 
naphthalenes (Merz a Weith, B 15, 2712) 
Both crystallise from benzene m orange needles 
(containing benzene) 

DI-NITRO -PHENYL -(a) NAPHTHYL HY 
DRAZINE C,3H,2N404 [181°] Formed fron 

(a) ohloro dl nitro benzene and (a) naphthyl hy 
drazine (Willgerodt, J pr [2] 43, 184) Rec 
pnsms (/3)-Naphthylamine yields an isomeride 
[188°] 

Tri- nitro -phenyl- (a) naphthyl hydrazini 
OiaHjjNjOo [176°] Got from an alcoholic so 
lution of picryl chloride and (a) naphthyl hy 
drazme (W ) Occurs m a red stable modificatioi 
and an unstable yellow one (B)-Naphthylamin( 
forms an isomeride [176°] also occurring in tw< 
forms 

DI - NITRO - PHENYL - (/B) - NAPHTHYl 
OXIDE C,oH,OC,H,(N03)2[l 2 4] [95°] Fonnei 
from O^HjCRNO^)* and ($) naphthol (Ernst, E 
23, 3430) Yellow needles (from alcohol) 
NITRO-PHENYL NITRO-BENZYL OXID] 
OaH4(NOJ 0 CH2.CaH4(NOJ The compoum 
formed from p nitro benzyl chlonde, 0 nitro 
phenol, and alcoholic potash melts at 129° , th 
pp isomende at 183° (Kumpf, B 17, 1077 , A 
224, 107) 

Di-nitro-phenyl nitro benzyl oxide. 

[4 2 1]03H3(N03)3.0 CH3.03H4N03[1 4J [201°] an. 
[6 2 i103H,(NO3,.O 0H3.0,H4N0,[1 4] [187« 

nave been prepared (Staedel, B. 14,899 , Kumpf] 
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They yield di nitro aniline and p nitro benzyl 
alcohol [91°] on heating with alcohoho am 
monia 

Tri nitro phenyl nitro benzyl oxide 
[6 4 2 l]O.H,(NOJ, 0 CH, C,H,NO,[l 4] [108°]. 
Long thm needles (E ) 

Dl NITBO-DI-PHENYL OXIDE 
0,^,(N0j)~ [185°] Formed by nitrating di- 
phenyl oxide (Hoflmeister, 4 169,191) Needles 
Di nitro dl phenyl oxide 0,H,(NOAOOA 
[71°] Formed from CeHaC^NOJ, and PhOK 
(Willgerodt) Needles 

Tn nitro-di phenyl oxide 
[4 2 l]O.H,(NdJ )2 0 CbH4NOj[1 x\ Formed from 
0«H,Cl(N0)2and0,H,(N02)(0K) The o com | 
pound (a: = 2) melts at 119°, tne p isomende 
(a;«4) at 114° (Willgerodt a Hiietlin, B 17, j 
1764) Both are v sol benzene I 

Tetra nitro di-phenyl oxide 
[6 4 2 1]0,H2(N02), 0 C,H,(N02)[1 x] Formed ' 
from C^K^CHNO), and The 

o oompoond (x = 2) melts at 173° ana the p- iso 
mende at 163° (W a H ) Both are crystalline 
Tetra nitro ai-phenyl oxide IC^HilNOJ^LO 
[195°] Formed by the action of CgH,Cl{N02)2 on 
C,H^(0K)(N0J2 (Willgerodt, B 13, 887) Thick 
crystals, almost insol alcohol 

NITBO PHENYL-OXY-ACETIC ACID ti Ni 

TBO MANDELXO ACID 

j> NITEO-PHENYL OXY BUTYL KETONE 
AiraYDRIDE CARBOXYLIC ACIDC, H„(N02)0, 

°<C^‘ca Formed from 

trimethylene biornide and sodium p nitro benz 
oyl acetic ether (Pei km, jun , B 18, 954 , C J 
51, 736) Melts at 172° when crystallised from 
benzene, 183’ when crystallised from water — 
AgA' light yellow needles 

Ethyl ether EtAf [b3°] Lustrous yellow 
monoclinio crystals , a5c-2353 11S53, 

/B = 80° 42' 

m - NITRO PHENYL PARACONIC ACID | 
0„H,NO, O.H.(NOJ | 

[171°] Formed by heating m nitro benzoic al 
dehyde with Ac^O and NiOAo at 125^ (Salo i 
monson, B 18, 2164 ^ R T 0 6, 1) Ciystals | 
Yields with baryta tlie salt C,,HflNO,Ba Tlio cor . 
responding p- isomende melts at 163° (S , c/ , 
Erdmann. B 18,2742) 

p NITRO-PHENYL PENTINOIO ACID 
0A(N02) CH CH CH CU CO H [271°] Formed 
from p nitro cinnamic aldehjde, AojO, and 
NaOAc (Einhorn a Gehrenbeck, B 22, 45 , A 
263, 367) Formed also by oxidising the ketone 
0,H,(N02) OH OH CH CH COMe with NaOCl 
Yellowish needles (from alcohol) Forms a 
tetrabromide [254°] —AgA' flocoulent pp 
Ethyl ether Ei\' [118°] Plates 
o Nitro-di-phenyl pent^oio acid N%ir%le 
O^Hj OH CH OH 0(0,H,NO J ON [206°] Formed 
fromp mtro benzyl cyanide, cinnamic aldehyde, 
andNaOEt(Bem8e, B 23, 3136) Needles 
p NITRO-PHENYL PHENYL- (i8).A]UDO. 
PROPIONIC ACID 

0^,(N0^ CH(NHPh) OH, OO.H [122°] Formed 
from anmne and 0«HdN0j CHBr OH^CO,H 
(Basler, B. 17» 1600) Yellow orystals 
Ethyl ether [78°] Orystals 

DI . NITRO - PHENYL - PHENYLENE . DI . 
AlCINE CVH,(N0J,.NH0ANH;. 1172°]. 
Vftt.. ITT- 


Formed from 0,H,01(N0,),[1 2 4] and phenyl- 
ene-m-diamme (Leymann, B 16, 1237) 

NITRO-PHENYL PHOSPHATES The fol- 
lowing compounds have been prepared by Bapp 
{A 224, 168), the NO, being in thep- position: 
C.H,(NO,)OPO(OH), [112°], 

(C«H,(N02)0),P0 OH [133°], 

(C,H,(NO j 0)2PO OEt [135°] , and 
(C„H,(N02)0)3P0 [165°] Tn o mtro tri phenyl 
phosphate melts at 126° (Engelhardt a Lat 
Bchinoff, Z 1870, 230) 

TRI- NITRO TRI -PHENYL PHOSPHINE 
OXIDE OP(0,H,NO,)s [243°] Got by nitra- 
tmg tn phenyl phosphine hydrate (Michaelis a 
Soden, B 17, 921 , A 229, 324) It is accom- 
panied by an isomende [68°] 

m NITRO PHENYL PHTHALIMIDB 

0,H,<^^|^C^H,N0J^ [243°] Prepared by 

heating phthalic anhydride with m nitro aniline 
(Gabriel, B 11,2261) Needles, v si sol EtOH 
NITRO PHENYL PIPERIDINE The fol 
lowing compounds are formed by the action of 
piperidine upon the corresponding halogen de 
iivatives of mtro- and di mtro benzene respec 
tively (Lellmann, B 20 680 , 21, 2281) 

[1 4] CgH 4 (NO,) NCjH,o [81°] red pnsms, 

yielding the salts B'HCI and B'^^PtClf 
[1 2 C6H,(N0J NOjHjo [105 5°] yellow plates, 
yieldmg the salts B'HCI and B',H,PtCl, 
[4 2 1] C6H5(N0^)2 NOsH,o [92°] orange needles 
0 NITRO PHENYL-PROPIOLIC ACID 
CjH.NO, \e C6H,(N02) C 0 CO^H Formed 
fiom 0*H,(N0,) CHBr CHBr CO H (or its ether) 
and aqueous NaOH (Baeyer, B 13, 2258, Muller, 
J 212, 127) Needles (from hot water), decom- 
posing at 156° On boiling with water it gives 
o mtio phenyl acetylene Boiling alkalis yield 
isitm Beduction with glucose and alkalis pro- 
duces indigo FeS 04 also reduces it, in alkaline 
solution, to mdigo white Its Na salt boiled 
with aqueous ECN and glucose yields mdigo, 
e\en in piesonce of much HON (Michael, J pr 
[2T 35, 254) 

Ethyl ether Eik! [61°] Tables Con- 
verted by cone H SO* into isatogemc ether {qv) 
p-Nitro-phenyl propiolio acid [181°] (M ) , 
[198°J (D ) From C^H.fNO,) CHBr CHBr CO,Et 
and alcohoho potash (C Muller, A 212, 127 , 
Drewson, A 212, 154, Perkin, 0 J 49, 442), 
Yields p mtro phenyl acetylene and CO, on dis- 
tilling with steam — AgA' amorphous powder 
Ethyl ether Eih! [126°] Needles 
o NITRO /8 PHENYL PROPIONIC ACID 
C^HdNOj) CH CH CO,H [112°] Formed 

from (2, 4, 1) mtro amitlo phenyl propiomo acid 
by elimination of NH, (Gabriel a Zimmermann, 
B 12, 600 , 13, 1680) Yellow crystals —AgA' 
w-Nitro-pbenyl propionic acid [118°] 

Formed in like manner from the (8, 4, l)-mtro- 
amido-pheuyl propiomo acid (Gabriel, B 15, 
845) Yellow needles, si sol water 

p Nitro-jS-phenyl-propionio acid [164°] 

Formed, together with the o acid, by nitration 
of (jS) phenyl propionic acid (Glaser a. Buchanan, 
Z 1869, 193 , Beilstem a Euhlberg, A 163, 
132) ~CaA',2aq — BaA',2aq small needles. 
Ethyl ether EtA' 
o-Nitro a phenyl-propionio sold 
0,H4(N0A CHMe CO,H [110°]. Fomed, to- 
gether with isomende [88°], by miration 

R H 
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of a-phenyl propionic acid (Tnmus, A 227, 262) 
The 0 acid forms the salt CaA'^ 2aq, the^)- acid 
gives OaA'j 2aq and BaA',2aq 
Di-nitro-phenyl propionic acid 
0«H,(NOa), CHs CHa CO^ [127^^] Formed by 
nitration of $ phenyl-propionio acid (G a Z ) 

£} thy I ether MA' [82°] Needles 
a-KITEO PHENYL PBOPYLENE 
OjHs OH C^NOj) CHj [64®] Formed from 
benzoic aldehyde, nitro ethane, and ZnCl^ at 
140® (Pnebs, A 226, 864) , yellow needles 
Di nitro phenyl propylene 
CaH4(NO*) OH C(N02 ) oh, The o compound 
[77®] 18 formed, together with the p isomeride 
[116®], by nitrating a nitro phenyl propylene (T ) 
Di-nitro phenyl-propylene 
OJI,(NO,)aCH CHMe [118®] Formed from 
C„H, OH CMe CO^H and HNO, (Edeleanu, B 
20, 622) Yellowish needles 

w-NITKO-PHENYL PYBIDYL-ETHYLENE 
C,H4(N02 ) oh CH C 5H4N [120°] Formed from 
m mtro benzoic aldehyde and methyl pyridine 
(Sohuftan, B 23, 2716) Plates —B'^H^PtCl^ 
[240®]— Jkfcrcwrj/ double salt B'HClHgCl^ 
[211®] — Pi or ate yellow plates 

TETEA-NITBO TETBA-PHENYL PYKBOLE 
NH(0 0^4N0^4 Formed from tetra phenyl 
pyrrole and HNO, (Fehrlm, B 22, 664) YeUow 
needles (from HO Ac), decomposing at 123® 

(a) NITBO {Py 1) PHENYL QTTINOLINE 
OiftHioNgO, [187®] Formed together with a 
smaller quantity of a (/3) isomende [118°] and a 
little of a (7) isomende [136®] by nitration of 

(Py l)-phenyLqmnolmeOJH4<^^^^^g (Kdnigs 

a. Nef, B 20, 624) They are all crystalline 
w-Nltro-(Py 8)-phenyl.qtLinoline 

®A<C^^0 0,H4N0, [124®] Obtained by 

heating m mtro-cinnamic aldehyde with aniline 
and HClAq at 140° (Miller a Kmkelin, B 18, 
1900) White needles — B'HCl — B'jH^PtCl, 

Tttrahydrxd* OA< OH O.H,NO, 
[101®] Tables Yields a nitrosamine [71°1 — 
B'HCl silky needles 

Nitro (B 2) phenyl-qninoline O.^HjoNA 
[178°] Formed, as well as a di nitro derivative 
[208®], by the mtration of (B 2) phenyl-quinohne 

OH^ 0 q^O,H,N (La Ooste a Borger, A 280, 28) 

— B'AaP^Ol, yellow needles 

DI-NITBO-LI-PHENYL-STJOCINIC ACID 
0„H.404(N02)y. The (a)- compound [226®] and 
Its (3)- isomende are formed by nitrating (a), and 
^)-di-phenyl succimo acid respectively (Reimer, 
B 14, 1804) Both givej;>-iutro benzoic acid on 
oxidation 

DI.NITEO-DI-PHBNYL^IDLPHAZIDBB 

0,A«CNOJASO,4s 

GJ94(N09)NH NH S020JB[4N0|f Compounds 
formed by the action of SO,, mtrons acid, and 
alcohol on the nitro-anihnes (Limprioht, B 20, 
1241)^ The 0 , m-t and p* compounds melt at 
160°, 162°, and IW respectively They yield 
nitrogen, mtro benzene, and nitro benzene suL 
phinic acid on boiling with baryta 

DI-p-NITBO DI-PHENYL DISULPHIDE 
(OANOJA [181®] (W ) , [170®] (L ) Formed 
by oxidation of p mtro phenyl mercaptan (Will- 
gerodt, Bt 10, 888), or by bouing with alcoholic 


potash the product of the combination of potafl< 
Slum zanthate with p mtro diazobenzene (Leuok 
art, J pr [2] 41, 199) Pnsros (from ^OAo) 
Tetra nitro-di-phenyl-sulphide 
S(OA(NOjj),), [193®] Obtained from [1 ® 4j 
CaHgOl^NO^, and alcoholic KSH (Beilstem a 
Kurbstoff, B 11, 2066 , Willgerodt, B 12, 768) 
Yellow needles An isomeric body [246°] is 
formed by the action of H2S04and fuming HNO, 
on CgH,(NOJ^SCN (Austen a Smith, Am 8,91) 
Tetra nitro-di phenyl disulphide 
S^(C8H,(N02)a)2. Obtained by oxidising [4 2 1] 
C,H,(N0J2SH (Willgerodt Bn 2 627) Yellow 
needles, exploding at about 280® 

Penta-mtro di-phenyl-sulphide 
C6Ha(N02)2 S 06H2(N02)8 [217®] Formed from 

0,H,C1(N02)„ K^S, and 0,H,C1(N0J,(W ) Thick 
crystals (from HOAc) 

Hexa mtro-di-phenyl sulphide 
S(Oj,H 2(N02),)2 [226°] Formed from picryl chlor- 
ide and KjS (W ) Golden plates (from HOAc) 
DI NITBO-PHENYL 8ULPHOCYANIDE 
0,H3(N02)2S0N [139°] Formed by heating 

[1 2 4]CgHsBr(NOj2 with potassium sulpho- 
cyanide in MeOH (Austen a Smith, Am 8, 89) 
Buff yellow crystals (from chloroform) 

NITBO DI PHENYL 8ULPHONE 
Ogfla SO2 C^H4N0 [92®] Formed by heating 
di phenyl sulphone with fuming HNO, (Gerioke, 
A 100, 20S) Minute crystals 
Di mtro di phenyl sulphone 
(C,H4(N02))2S0 [164®] (G ) , [197®] (S a. N ) 

Formed by nitrating di phenyl sulphone (G ) 
and by the action of SO, on mtro benzene 
(Schmid a N61ting, B 9, 79) Small tables 
Tetra nitro di phenyl sulphone 
(CeHaiNO,),) SO [241°] Prepared by oxidising 
the corresponding sulphide [193®] (Beilstem a. 
Kurbatoff, A 197, 78) Yellowish pnsms 

p NITBO DIPHENYL p 8ULPHONIC ACID 
C#H4(N02) OgH4SO,H Prepared by sulphona 
tion of jp-nitro diphenyl or by mtration of 
diphenyl p sulphonio chloride (Gabriel a Bam- 
berger, B 13, 1408) —NaA' — GuA',4aq — 
small needles 

Chloride C, ^(NO^) SO Cl [178®]. 

A mide 0,2Hg(N02) SOaNH^ [228®]. 

Ethyl ether EtA' [169°] 

Nitro diphenyl disulphonic acid Tht 
chloride 0, ^7(^02) (SO^Cl)^ [130°] is formed, to- 
gether with 0,2H„(N02)2(S0201)2 [166°], by nitra- 
tion of diphenyl disulphonic chloride (G a D )« 
DI NITBO DI-PHENYL 8ULPHOXIDE 
(C,H4(N02))2S0 [116°] Formed from di 

phenyl sulphoxide, NaNO„ and H2SO4 (Colby a 
McLoughlm, Am 9, 70 , B 20, 198) Minute 
yellow crystals, v sol alcohol 

NITBO PHENYL THIO CABBAMIO ACID 
OAINO^) os OH 

Methyl ether MeA' The m compound 
[120®] IS formed by boiling m mtro phenyl thio 
oarbimide with MeOH (Steudemann, B. 16, 
661) Colourless needles 

Ethyl ether E\A! Them compound [116®] 
and itsp- isomende [176®] are formed by boiling 
the oorrespondmg nitro anilines with CS„ 
alcohol, and potash (Losamtsoh, B 16, 470 , 16, 
49) Both are crystalline 

m NITBO DI-PHENYL THIO SEHICABBAZ- 
IDE 0,H4(NO,)NHNHCSNHPh [147®] 
Formed from phenyl thio oarbumde and m* 
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nitro-phenyl hydrazine (Bischler a Brodsky, B 
22, 2815) Dark yellow globular aggregates 
m - ITBO . PHEKYL THIO CABBIMIDE 
O.H,(NO,)NOS [61°] (c 277°) Formed by 
heating m nitro phenyl thio urea with Ac^O 
(Steudemann, B 16, 649, 2331) White needles 
DI NITBO PHENYL THIOPHENE 
0,H,(N02) [178°] Formed from 

phenyl thiophene and fuming HNO, (Renard, 
O B 109, 699) Amorphous yellow powder 
m NITRO PHENYL THIO UBEA 0,H,N,S02 
t e NH CS NH, [168^] Formed from 

m nitro phen;j 1 thiocarbimide (Steudemann, B 
16, 660) Lemon yellow crystals 
m Nitro di phenyl thio urea 
CeH,(NOa) NH CS NHPh [166°] Formed from 
m nitro anilme and phenyl thiocarbimide (Brack 
ner, B 7, 1235 , Losanitsch, B 14, 2365 , Geb 
hardt, B 17, 3045) Small needles, si sol cold 
alcohol 

Di m nitro phenyl thio urea 
CS(NH OeH.NO^)^ [160°] Formed from w- 
mtro anilme and m nitro phenyl thiocarbimide 
(Bruckner, B 6, 1103 , S ) Yellow crystals 
o NITBO PHENYL p TOLXJIDINE 
08H4(N0J NH 0,H, [68°] iormed from jp- 

toluidme and o bromo nitro benzene (Schopff, 
B 23, 1842) Orange plates 
Di nitro phenyl toluidine 
[4 2 1] C,H,(NO,), NHO«H,Me[l x] Formed from 
toluidme and 08H3C1(N02), (Willgerodt, B 9, 
980, Leymann, B 15, 1236) The o compound 
{x = 2) melts at 102°, the p compound {x = 4) at 
137° The isomeric PhNH C 8 H,(NOj) 3 Me formed 
from tri nitro toluene and aniline, melts at 142° 
(Hepp, ^ 216,869) 

DI NITBO PHENYL TOLYLENE DIAMINE 
O.H,(NO,),NH08H,MeNH, [184°] Formed 
fromtolylenem diamine and [1 2 4] C8H,Cl(NOj)a 
(Leymann, B 16, 1237) Bed tables 
Formyl derxvatwe [167°] 

Acetyl derivative [164°] 

NITRO PHENYL TOLYL KETONE 
0,4H,,(N0 )0 [127°] Formed by the action 

of HNOj on phenyl tolyl ketone and on phenyl 
p tolyl methane (Plascuda a Zmcke, B 7, 983 , 
Milne, B 5, 685) Flat plates (from aloohol) 

Di nitro phenyl m tolyl ketone 
C,4H,8(N02)i0 [146°] Formed from di nitro 

phenyl m tolyl methane [141°], HOAo, andCrO, 
(Senff, A 220, 23b) Pointed needles (from al 
ooholj or short pnsms (from HOAo) 

Di nitro phenyl p tolyl ketone 

CO C,H8(N02) [127°] Formed, as 

well as the tri nitro deriTative [165°], by nitra 
tion of phenyl p-tolyl ketone (Z a P ) Needles 
m NITBO. PHENYL DI TOLYL METHANE 
(0,HA0H O^H^NO^ [86°] Formed from m 
nitro benzoic aldehyde, toluene, and H,S 04 
(Tschaoher, B 19. 2464 , 21, 188) Crystals 
Di nitro phenyl-tolyl methane 0,4H,j(NOj),. 
The three compounds of this coiUiposition got 
by nitrating phenyl o , m , andp- tolyl methane 
melt at 100°, 141°, and 137° respectively (Zmcke, 
B 7, 986 , Senfl, A 220, 236) Tetra nitro- 
phenyl p tolyl methane melts at 161° 

NITBO . PHENYL .p . TOLYL -THIO -DBEA 
O^H.^NsSOa 0 A NH OS NHLO.HaNO, 

[148°] Formed from (2,4,1) mtro toluidme and 
phenyl thiocarbimide (Steudemann, B 16, 2836) 
OxjitiUs Melts, alter one fusion, at 167^ 


m-Nitro phenylp tolyl thio-urea 
0.H4(N0,)NHCSNHC,H, [173°] Formed 
from m mtro phenyl thiocarbimide and p tolu- 
idme (S ) Needles, si sol ether 
Di mtro phenyl p tolyl thio nrea 
C«H4(N02) NH CS NH OjHeNO, [188°] Formed 
from m mtro phenyl thiocarbimide and (2,4,1)- 
nitro toluidme (S ) Crystals, si sol alcohol 
m NITBO PHENYL DBEA O^H^NjO, ♦ e 
C8H,(N02) NH CO NHj Formed from m mtro 
aniline and cyanogen chloride (Hofmann, A 67, 
156 , 70, 137) Yellow needles (from water) 
m Nitro Qi phenyl nrea 

CANH CO NHCflH^NO^. [197°] (G), [187°] 
(B ) Formed from m mtro di phenyl thio-urea 
and PbO (Brdckner, B 7, 1236) Formed also 
bv boihng with benzene the compound 
PhNH CO N(C8H, NOj) N NPh [104°] obtamed 
by the action of phenyl cyanate on 
(O.H^NO^) NH N NPh (Goldschmidt, B 21,2678) 
Yellow needles 

p Nitro di phenyl nrea [202°] Formed by 
the action of phenyl cyanate on a solution of p- 
nitro diazoamidobenzene in benzene (G ) Yellow 
crystals (from alcohol) 
m Nitro tn phenyl-urea 
NPh, CO NHCgH^NOy [165°] Formed from 
m mtro aniline and NPh.^ COCl (Lellmann a 
Bonhoffer, B 20, 2121) Yellow needles The 
isomeride prepared from p mtro anibne melts at 
176°, and crystaUises in blmsh green tables 
Di wi nitro di phenyl nreaCO(NH C^H^NOJ, 
[233°] Formed from the thio urea and PbO (B ) 
Yellow needles (Losanitsch, B 16, 60) 

Tetra mtro di phenyl urea 
CO(NH 0,H4(N0*),) Formed by mtration of 
di phenyl urea (Losanitsch, B 10, 690 , 11, 
1539) Yellow needles, melting above 200° (L ) 
or at 189° (Hentschel, J pr [2] 34, 42b) The 
green K salt C^H^K^NjO, explodes on heating 
p NITBO PHENYL VALERIC ACID 
C8H,(N0,) CH^CHht CO,H Formed by heating 
p mtro benzyl ethyl malonic ether with aqueous 
KOH (LoUmann a Schleich, B 20, 438) 
Sparingly soluble powder, carbonising above300° 
p NITBO PHENYL VINYL MALONIC ACID 
C8H*(N0,) oh CH CH(COm [208°j Formed 
from p nitro cinnamic aldehyde, malomo acid, 
and HOAc (Emhorn a Gehrenbeck, B 22, 4^ 
NITRO PHLOROGLUCIN 0A(N02)(0B5, 
Formed from phloroglucm and dilute 
(Hlasiwetz a Pfaundler, A 119, 199) Reddish 
yellow scales, si sol water 

Tri mtro phloroglucm 08(N02)8(OH), [168°] 
Formed from in nitroso phloroglucm, HNO,, and 
H,S 04 (Benedikt, B 11, 137b) Hexagonal crys 
tms (containing aq) Its salts are explosive and 
dye yellow With KOy it gives the isopurpurio 
acid reaction -KH^'" aq -K^HA " -K,A'" 
NITBO PHTHALIC ACID Ofisi^O^{COja)^ 
[3 2 1] Mol w 211 [220°] S (HOAo) 7 6 at 

26° (Aguiar, B 6, 899) 

Formation —1 By boiling naphthalene vnth 
HNO, (Mangnac, A 38, 7, Laurent, A 41. 
110) — 2 By miration of phthaho acid (Hugo 
MuUer, Z 1868, 267 , Faust, A lb0,67 , Mil er, 
A 208, 224) ~~8 By oxidation of mtro-naph- 
thaleneorof (a) di mtro naphthalene (Beilstem a 
Kurbatoff, B 12, 688 , 0 O 1881, 869 , A 202 , 
217, Guareschi, B 10,294) 

ProparftM. Yellow oryiUls, ▼ boI hot 

bb2 
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water. Splits up below its melting point into 
water and anhydride when slowly heated 

Salts — ' aq — KHA" aq — — 
(NH,)HA' 2aq — BaA"a:aq - ZnA''l|aq — 
PbA"lAaq — Ag^A" white powder 

Mono ethyl ether EtHA" [111°] 
Di-ethyl ether EtjA" [46°] 
Anhydride CgH,NO, [164°] (Graeflf, B 
16, 1127) 

Hitro-phthalic acid0eH3(NO2)(CO2H)^[4 2 1] 
[161°] 

Formation — 1 Together with the preceding 
isomende, by nitration of phthalic acid (0 
Miller, A 208, 224) — 2 By the oxidation of di 
nitro-(^)-naphthol (Graebe a Drews, B 17, 1171) 
Properties — Small pale yellow needles (con 
taming aq) Resolved at 165° into water and 
its anhydride 

Salts — KjA" — BaA" 2aq — Ba,2H2A",s — 
Zn,2H^A''js2aq — AgjA' long colourless needles 
Mono ethyl ether EtHA" [128°] 
Dimethyl ether Et^A" [33^^ 
Anhydride O^H^NOa [114°] i 

Di nitro phthaho acid C6H2(N02)2(C02H)2 
[5 3 2 1] [226°] Formed by the oxidation of 

‘jS’-di-mtro naphthalene or tetra mtro (o)- 
naphthol with dilute HNOj (Beilstein a Kur- 
batofif, B 18, 354 , A 202, 225 , Merz a. Weith, 
B 16,2728) Prisms —CaA" —BaA" 
Mono-ethyl ether EtHA" [187°] 
Di-nitro phthalic acid CrtH-,(N 02)2(00211)2 
[6 3 21] [200°] Formed by heating ' ^ ' bromo 
tetra mtro naphthalene with dilute HNOj (Meiz 
a Weith, B 16, 2728) Needles — BaA" 

Di mtro phthalic acid CflH2(N02)2(C02H)2 
Formed from mtro anisic acid, HN0„ and H2SO4 
(Engelhardt a Latschmoff, Z [2] 7, 202) Tables 
jfrom water) — BaA'' nearly insol water 

Nitro isophthalic acid C«H3(N02)(C02H)2 
[5 3 1] [249°] S 146 at 15° , 171 at 16° , 

81 1 at 99° Prepared, together with an isomer- 
ide [260°] by heating isophthalic acid (100 g ) 
with fuming HNO, (1 kilo) for 24 hours (Beyer, 
J pr [2] 22, 35 , 26, 473 , cf Storrs a Fittig, 
A 153, 286) Plates (containing 1^ aq) 

Salts — KjA^'l^aq S (80 p 0 alcohol) 
744 at 16°— NaaA^aq S (80 pc alcohol) 
32 at 16° Explodes above 160° — (NHJHA" — 
MgA"6aq S 2 16 at 16°— CaA^S^aq S 72 
at 16° Turned violet by light — SrA"41aq 
S 47 at 16°— BaA"2iaq S 86 at 16* — 
ZnA'aq S 56— CdA"2aq S 76atl5° — 
PbjOA'^— Cu,OA"2-MnA"6aq S 2 44 at 
16° — Fe,40aA",y— GoA" 4Jaq S 2 16 at 15° - 
NiA"4^aq 8 2 74 at 16^^— Ag,A" Explodes 
above 100° 

Methyl ether MojA'' [122°]. 

Ethyl ether EtjA" [84°] 
Nltro-iiophthalic acid 04H,(N02)(002H), 
[4 8 1] [246°] (0 ) , [259°]. Formed by oxida 

tion of mtro-xylene (Claus, J pr [2] 38, 318 , cf 
Wroblewsky, Bl [2] 84, 882 , Noyes, Am 10, 
472) White needles (containing 3aq), m sol 
cold water — BaA" 4aq (0 ).— BaA" IJaq (N ) — 
CaA'4aq — MgA"6aq — PbA"8aq (W) — 
AgjjA” 7iaq pearly plates 

I>i-nitro«i8ophthalie acid OaHa(NOa)j(OOaH)a 
[215°] Formed from isophthalic acid and 
fuming HNOaat 180° (Claus) Needles (containing 
6aq) — Na^" 2aq — K,A" 2aq — BaA'' 7aq — 
ClaA"4aq.^MgA"4aq: needlMi y sqI water. 


NITRO-PHTHALIDE 

[4 >0 fl41->] ,Pormea 

by nitration of phthalide (Hociug, B 18, 
8447) Long needles Aqueous KOH yields 
C,H3(NO,)(CH,OH)(CO,K) CrO, in HOAc 0x1 
dises it to mttophthaho acid [161°] The acid 
of which it IS the anhydride melts at 129° An 
isomeric nitro-phthalide [136°] is formed by 
oxidising (a) mtro naphthalene 

NITRO-DIPHTHALYL O.aH.NO, t e 
C„H4 O4O4 C,,HjNOa [270°] Formed by heat 
ing mtro phthahde with phthalic unhydride and 
NaOAc (Graebe a Guye, A 233, 244) Yellow 
needles (from HO Ac) 

NITRO-PIPERIDINE 0.H,„N(N02) (245°) 

Formed by treatmg piperyl urea with HNO, (S G 
1 5) at — 10°, pouring upon sodium carbonate and 
extracting with ether (Franchimont a Klobbie, 
R T C 8, 802) Colourless liquid, solidifymg 
below — 10° Volatile with steam 

NITEOPODOCAEPIC ACID v Podooabpio 

ACID 

NITEO - PEOPANE 0,H,NO, le PrNO,. 
(127°) (M a R), (131°) (P ) SG f 10108, 
1 0023 MM 3 819 (Perkin, G J "65, 689) 
Formed, together with propyl nitrite, by the 
action of silver nitrite on propyl iodide (V Meyer 
a Rilliet, B 6, 1029 , A 171, 30 , Pribram a. 
Handl.M 2,653, Cahours.C R 77,749) Oil — 
NaCaH^NO, white powder 

Iso mtro propane PrNO,. (c 117°) Formed, 
together with an isomende (44°), by the action 
of silver mtrite on isopropyl iodide (V Moyer a. 
Locher, B 7, 670 , A 171, 39 , Kiosel, J R 16, 
135 , Bl [2] 40, 72 , Bn 1, 225) Oil, decom- 
posed by HClAq at 100° 

Di mtro propane CH, CH; Cn(N02)2 (189® 

cor ) S G 1 258 Formed from bromo- 
mtro propane and KNO^ (Ter Aleer, A 181, 19), 
and by the oxidation of di propyl ketone (Chan 
cel, 0 R 96, 1466 , Kurtz, A 161, 208) Oil — 
KA' — AgA' explosive laminaQ 

Iso-di nitro propane (CH,) C(NO,)2 [68°] 

(187° unoor ) Formed by oxidation of propyl- 
pseudomtrole (CH,)2C(N0){N02) (Meyer a. 
Locher, B 7, 1613) Formed also by the action 
of nitric acid on isobutyno and isovaleric acids 
(Bredt, B 16, 2822) White crystals, volatile 
with steam 

NITEO PEOPENYL BENZOIC ACID 
CaHa(N02)(C,HJC02H [3 4 1] [156°] Formed 

by boiling mtro oxypropyl benzoic acid with 
aqueous HCl (SGI 10) for a long time (Wid 
man, B 15, 2551 , 16, 2569) Short needles — 
NH4A' — CaA'2 2aq S 665 at 16° - BaA'j 8iaq 
S 426 atl8° — CuA'^aq — AgA' slender needles 
8 NITEO-PEOPIONIC ACID 0 ,H 4 N 04 te 
CH2(N02)CH2C02H [67°J Formed from 8 

lodo propionic acid and AgNO, (Lewkovitoh, 
/ pr [2] 20, 166) Beales (from chloroform) 
Ethyl ether EW (0 168°) V.D 4 85 
(oalo 6 09) 

DI-NITBO-PEOPYL-ANILINE t e 

04H,(N04)2NH0,H, [4 2 1] [96°] Formed from 
propylamine and 04H,Br(NOJj, or by oxidising 
the following body (Van Romburgh, B T 0. 4, 
191 , 8, 252) Yellow needles 
Di nitro di propyl aniline 

[4 2.1J, [40°] (Rombiirgh, 
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Tri-nitro-propyl-anlllne OeH^(NOJ,NH C,H, 
[69°] Formed from NR^CsH, and C,H,Cl(NO^, 
Yields, •with HNO,, the nitramme 
CjH,(NOJ,N(NO,)03H, [97°] 

• NITBO-ISOPROPYI BENZENE v Nitbo- 

CUMBNE 

Di nitre p di propyl-benzene CeHjPr2(N0j3. 
[66°] Formed from di propyl benzene and 
fuming HNO,(Korner,R 11, 1865, A 216,226) 
Plates, volatile with steam 

Trl nitre m di-isopropyl benzene 
C,HPr(NO,), [IIP] Yellow needles (Uhlhom, 
B 21, n42) • 

NITRO-PEOPYL-BENZOIC ACID v Nitro- 

n OUMINIO ACID 

NITRO ISOPROPYL CINNAMIC ACID 

[4 2 1] C,HjPr(N02) CH CH CO H ‘ Nttro 

cuineny I acrylic* acid [157°] Formed by 
nitration of propyl cinnamic acid (E inborn a 
Hess, B 17, 2016, Widman, B 19, 258) 
Needles, v sol alcohol Yields o nitro cuminic 
aldehyde on oxid ition by KMnO^ 

Nitro isopropyl cinnamic acid 
[4 3 IJ C,H,Pr(NO,}C^, CO,H [14P] Formed 
by heating wt nitro cumin ic aldehyde (4pt3) 
with Ac^ (5 pts ) and NaOAo (Spts) at 175^ 
for 4 hours (Widman, B 10, 413) Tables 
lorms a dibromide [184°] —KA' (dried at 100°) 
— NaA' 3aq — BaA' 6Aaq — CaA', 3aq 
Ethyl ether [59°] Tables. 

Nitro-n propyl-cmnamic acid 
[4 2 1] C«H 3 pr{NO )C,H,CO,H [123°] Formed, 
in smxll quantity, in the nitration of isopropyl 
cinnamic acid (Widman, B 19,273) On oxida 
tion by alkaline KMn 04 it yields nitro 7i cumin ic 
acid and nitro ciiminic acid Bromine forms a 
di bromulo [171°^ 

DI NITRO PROPYL-THIOPHENE 
C,HPr(NO ) S P'ormed by nitration (Rufli, B 
20, 1712) Oil 

NITRO PROTOCATECHUIC ACID C^H^NO, 
Methyl derivative 

C,n,(NOJ(01Mo)(011)C02H [ 2 ; 3 4 1] Formed b> 
boiling its acetal derivative [182°] which is pro 
duced by the nitration of acetyl vanillic acid 
Cj,H3(0Me)(0Ac)C0 JI (Tiemaim a Matsraoto, 
B 9, 945 , 11, 132) Needles (from alcohol) 

The isomeric C,H 3 {NOJ(OMe){OH) CO,H 
[6 3 4 1] [202°] IS formed by oxidation of 
acetyl nitro cugenol (Weselsky a Benedikt, M 3, 
392), and crystallises m yellow needles 
Methyl deru ative 

C„H,(NO )(OMe)(OH)CO,H[6 4 3 1] [173°] 

Formed from its acetyl deri\ativo [169°], which 
is got by nitrating acetyl isovanillio acid (T a 
M ) Needles 

D% methyl derivative CgH^NO^ %e 
0^2(N02)(0Me)3C02H Formed by nitration of 
veratric acid 0aH,(0Me)2C02H (T a M , Merck, 
A 108, 69) Yellow needles (containing |aq) 
Yields the ethers MeA' [144°] and EtA' [100°] 
iBO-nitro-protocatocbuio acid Di -me thy I 
ether [202°] Formed 

by methylation of nitro-vamllio acid f T a M ) 
Needles Yields MeA' [128°] orystidlismg m 
needles 

Nitro protooatechaio acid Methyl -propyl 
ether OnH„NO, t e 0 «H 2 (NOJ(OMe)(OPr)C 02 H 
Formed by nitration (Ganours, Bl [2] 29, 270) 
Nitro-protooatecbuio aoid Methylene 
•fAirCH»0,CA(NOJ0OJH. £172°]. Formed 


from piperonylio acid 0H2<^Q]]>0aHg.0O2H by 

nitration (Jobst a Hesse, B 11, 1031 , A 199, 
70) Needles -KA' ^aq - PbA', aq -CoA,' 4aq. 
— AgA' needles or plates 

NITROPRUSSIDES v vol 11 p 340 
NITROPYROCATECHIN 0«H,NO, le 
0«H,(N0.)(0H)2[4 2 1] [170°] Formed by the 

action of nitrous acid on pyrocatechm (Benedikt, 
B 11, 362 , / iw [2] 18, 455) Formed also by 
boiling tlie carbonyl derivative of (5,2,1) nitro 
amido phenol with potash (Von Chelmicki, 
J pr [2] 42, 442) Small yellow needles (from 
ether) Its aqueous solution is tamed purple by 
alkalis Dyes stull mordanted with alumina 
orange (Kostanecki, B 22, 1347) ~BaA"8aq 
dark red plates, with metallic lustre 

An isomeric nitropyrocatechm [86°] is 
formed, together with the preceding, by nitra 
tion of pyrocatechm (Weselsky a. Benedikt, M 
3, 386) A di methyl derivative of nitro 
pyrocatechm C4H,(NO^)(OMe)2 [96°] is formed 
by nitrating veratrolo (Merck, A 108, 60 , Tie 
mann a Matsmoto, B 9, 939 , 11, 131) 

The methylene derivative 

0«H,(N02 )<^q^CH [148°] iB a product of the 

action of nitric acid on piperonyho acid (Hesse, 
A 199, 73, 341) It crystallises m needles 
Di nitro pyrocatechm CeH3(N02)2(0H)2 
Methyl derivative 0aH2(N02)2(0Me)(0H) 
Bx nitro guaiacol [123°] Made by the action 
of nitrous acid gas upon an ethereal solution 
of guaiacol at 0° (Herzig, M 3, 826) Plates 
The di methyl fie riva tiue C^2(N02)2(0Me)2» 
foimed by nitration of veratrol, meltB above 
100° (M ) The methylene derivative 
C<,H2(N0 ) O^CH^ [101°] 18 formed m the mtra 
tion of piperonyho acid (H ) 

Tri nitro-pyrocatechin Di methyl-den 
vative 0«H(N02)3(OMe)2. [145°] Got by 

mtiating ChH3(N02)(0Me)2 (T a M ) Prisms 
DI NITRO-PYROCOLL C,„H4(N02 ) Got 
by mtratmg pyrocoU (Ciamician a Danesi, O 
12, 39) Yellow crystals, decomposing before 
fusion 

NITRO - PYROGALLOl CA{N02)(OH)^ 
[205°] Got bv pas'^mg nitfons fumes mto an 
ethereal solution ot pvu)j;allol [Barth, M 1, 882) 
Triclmic olive brown pi isms (eoii taming aq) , 
a6c = 2 812 1 493 C,H (N02)(OEt)2(OH) [123°] 
andC,H(NOJ(OEt)(OII)2 [139°] are formed m 
the same way (Weselsky a Benedikt, M 2, 214) 
The compounds O^H^NOJ (OEt), [73°] and 
C (N03-(0Et)3 [93°] are formed by nitration 
NITROPYROMECONIC ACID C,H,(N02)0, 
Formed by mtratmg pyromeconio acid (Ost, J pr 
[2] 19, 192) Cr} btalb (from alcohol) — NaA'«— 
AgA' 

DI NITRO PYROMELLITIC ACID 
C„(NO,),(CO,H), [5 2 6 4 3 1] Formed by onda 
tion of 01 nitro cuminic acidCgMe3(N0JjC02H 
[205°] (Nef, C J 63, 428 , A 268, 317) Long 
silky needles — AgJk" amorphous pp 
Methyl ether lie [180 6°] 

Ethyl ether Et^A''^ [130°] 

NITRO-PYROMUCIC ACID C^H.NO, ie. 
C,H,(N0,)0C0;H [184°] Formed from de- 

hydromucio acid (Ipt), HNO, (10 pts), and 
cono HaS04 (Ipt) (Klmlthardt, J pr [2] 26, 
61) Got also from O«H,(N0J0.CH.C|iCNOJ by 
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©xidation with CrOa (Pnebs, B 18,1362) Yellow 
plates (from water) Yields succinio acid (and 
not an amido- aoid) on reduction with tin and 
HOlAq — OaA'a -PbA'^ — AgA' 

Ethyl ether [101^ 
DI-NITRO-PYBEOLE C,H,(N0,);NH [162°] 
Formed by the action of fuming HNOj on pyrryl 
methyl ketone Formed also, together with an 
isomende [178°], by the action of fuming HNO3 
on pyrrole carboxylic acid at 0° (Ciamician a 
Silber, B 18, 1462 , 19. 1081 , Q 16, 347) 
Ck)lourles8 plates BaA'j yellow needles 
NITEO PYEEOLE CAEBOXYIIC ACID 
04H3(N0JNH(C02H) [217°] Formed by 

sapomfymg its methyl ether, which is got by 
nitrating 04H,NH(OO^Me) (Anderlini, B 22, 
2606 , Bend Accad Line [6] 1, 40) Yellow 
needles (containing aq), si sol cold water 
Methyl ether [197°] 

An isomeric acid [161°] may be obtained 
from its methyl ether [170°] which accompanies 
the preceding ether 04H(N0j)^NH(C0^Me) [116°] 
18 also formed in the nitration 

Nitro-pyrrole carboxylic acid [146°] Formed 
by boiling h. mtro pyrocoU with potash solution 
(Ciamician a Danesi, O 12, 40) Minute 
needles (contammg aq) — NH4A' prisms or 
scales 

NITEO PYBEYLENE-DI-METHYL DIKE 

TONEOaHgNgO^tc C4H3(N02)N(COCH,)2 [149°] 
Formed by nitrating pyrrylene di methyl di 
ketone (Ciamician a Silber, O 16, 347 , B 18, 
1467 , 19, 1078) Needles (from water) 

NITEO PYEEYL METHYL KETONE By 

mtratmg NH<OH two compounds are 


formed [197°] and [166°] Both yield pps of 
CeHsNAAg (Ciamician a Silber, B 18, 411, 
1467) A compound C4 Hj(NO,) 2N CO CH3 [114°] 
crystallismg in yellow needles (containing aq) 
may also be obtained 

(J5 1) NITEO QUINOLINE C,H,NA te 
QH C(N03) Q CH CH 

& CH— C N CH ] Formed, to- 


gether with the {B 4) isomende, by the nitration 
of quinoline, especially in presence of fuming 
HjSO^in the cold (Claus a Kramer, B 18, 1243, 
Noelting a Trautmann, B 23, 8664) Colourless 
needles (contammg aq) 

/p 01 Wtfrn A NO^g CH Q CH CH 

(B 2) Nxtro-quinoline CH CH C N CH 


[160°] (La Coste, B 16, 669) , [164°J (C a K ) 
Formea by boiling p nitro aniline (26 pts ), gly 
cerin (60 pts h mtro benzene (16 pts ), and 
H2SO4 (60 pts ) for 4 hours Needles (contain 
xng aq) — B'jH^tClj small yellow needles 
Methylo -iodide B'Mel Needles 

/p 01 CH CH g CH CH 

(B 8)-Nitro-qTixnolme ^ CHC N CH 

[181 6°] Formed from m mtro aniline, picric 
acid, glycenn, and H2SO4 (Claus a Stiebel, B 
20, 3096) Needles — B'HOl [225°] — BHINO, 
— B'jHaPtOl, pnsms 

/P WlfvA A«1 Aa 1 {tIA g®^ CH— — — C CH gH 
(B 4).Nxtro-qmnoline gg- C N OH 

[89°] Formed by nitrating qumolme , and also 
by boiling 0 mtro-anilme with glycerin, nitro- 
benzene, and H2SO4 (Kdmgs, B 12, 449 , La 
Coste, B 16, 678 , Claus, B 18, 1248 , Noelting, 
B 23,8664) Formed also by heating qmnoline 
iB 4)-8iilphomo acid with HNO« (Claus a. 


Kiittner, B 19, 2886), and by warming 
C4H,(N02)(0Me) CH CH OHO with alcoholic 
ammonia (Miller a Kmkelin, B 22, 1716) 
Pnsms — B'yHjPtCl, orange needles 
(B 2, 4) Di-nitro qumolme 

C(N02) CH G OH CH WnrtnAtl 

CH C(NOJ 0 N OH Formed by 

heating (4, 2, 1) di mtro aniline with glycerm, 
mtro benzene, and H2SO4 (La Coste, B 16, 562; 
Long slender needles 

By the nitration of qumolme two isomeric 
di nxtro-qumolmes [183°] and [134°] may bo got 
(Glaus a Kramer, B 18, 1243) Their platmo 
chlorides B'H H^PtCl, form yellow crystals 
NITEO -QUINOLINE. (By 3) CAEBOXYLIC 
ACID C,H3(N02)(C0^)N [220°] Formed by 

boiling {Py 3) methyl qumolme (quinaldme) 
with nitnc acid (S G 14) (Doebner a Miller, B 
16, 3076) Crystals, si sol cold water — AgA' 
NITRO RESORCIN C6H3(NO,)(OH)2[4 3 1] 
[115°] Formed together with a volatile 
(2, 3, 1) isomende [85°], in the preparation of 
diazoresorcm by the action of nitious acid on 
an ethereal solution of resorcin (Weselsky, A 
164, 1 , Af 1, 887) Lemon yellow needles 
When heated with concentrated sulphunc acid 
It yields 0 (CcH 3(N02)0H)2 (Hazura, M 4, 610 , 
5, 188) which forms Ba{0,^;N30,) 2aq and 
BaCijHgNjO^bjaq The isomende [86°J is con 
verted by the action of nitrous acid into 
C„H2(0H)0(N0H)(N02)[1 3 4 2] (De la Harpe a 
Reverdm, BZ [2] 49, 760) — BaHjA", 5aq — 
BaHjA^'^aq — BaH4A"8 2aq golden needles 
Methyl ethers 

03H3(N02)(0H)(0Me)[4 3 1] [96°] Volatile 

with steam — OeH,{NO )(OMe)(OH)[4 S 1] 
[144°] Not volatile with steam 

Ethyl ethers CttH,(NOJ(OKt)(On) [79°] 
Volatile with steam [131°] Nonvolatile 
Bi acetyl derivative C,IIj(NO )(OAe)2. 
[91°] Tables (from alcohol) (Errcra, G 15,273) 
Di benzoyl derivative 
C«H,{NO,)(OBz) [111°] Got by nitrition 
(Schiaparelli a Abelli, O 13, 257 , Errera, G, 
16, 271) 

Di m mtro’di benzoyl derivative 
[123°] 

Di mtro resorcin C,,H2(N02)j(0H) [4 2 3 1] 
[142°] Formed by the action of nitrous fumes, 
or of cold HNO3, upon di nitroso resoicm (Bene- 
dikt a Hubl, M 2, 323, Barr, B 21, 1514, 
Von Kostanocki, B 21, 3122) Formed also by 
boiling di mtro m amido phenol with dilute 
KOHAq (Lippmann a Fleissner, M 6, 814 , 7, 
98) Golden leaflets — K^A" Jaq — BaA" — 
AggA" red pp 

Methyl ether C3H,(NO,)2(OMe)(OH) 
[76°] Needles (Aronheim, B 12, 30) 

Dx mtro resorcin 0eH2(NO2)2(OH)2 [213°] 

Formed by nitration of the di acetyl derivative 
of resorcin (Typke, B 16, 652) Yellow prisms 
or needles — (NH4)2A" — BaH,A' BaA" red 
scales with violet lustre, v si sol water 
Ethers 03H2(N02)2(0Me)2 [67°] , 
08H2(N02)2(0Et)3 [76°] Obtained by nitra 

tion of the ethers of resorom (Homg, B 11, 
1039 , Aronheim, B 12, 82) 

Tri nxtro resoroxn 

C3H(N02),(0H)2.[6 4 2 8 1] StppTvmc acid 
Oxyjptcnc acid Mol w 246 [176°]. S. 64 

at 14° (Stenhouse. iV. 19. 410). 



NtTROSO-ACETONB 


(Vlff 


FormaUon — 1 By the action of boiling 
mtrio aoid on extract of Brazil wood, or sapan 
wood, duxanthone, gum ammoniac, asafcetida, 
galbanum, peucedanin, ostruthin, saganenum, 
or the aqueous extract of fustic or sandal wood 
(Chevreul, A Gh 66, 116 , 73, 43 , Erdmann, 

J pr 37,409, 38, 365, Bottger a Will, A 68, 

273 ; Kothe, J pr 40, 376 , Gorup Besanez, A 
183, 336 , Stenhouse, G J 19, 236) Graebe, 

B 22, 1406) — 2 By the action of nitric acid on 
m-nitro phenol, on 7, 5, or « di nitro phenols, 
and on jB or 7 tn nitiopbenol (Bantlin, B 10, 

624, 11, 210>, Hennques, ^ 215, 340) —3 By 
the nitration of resorcin or of either di nitro- 
reaorcm (Merz a Z< tter, B 12, 081 , Benedikt 
a Hubl,M 2, 126, Von Kostanecki, B 21,3122) 

4 By boiling tn nitro phonylene di methyl 
diamine with potash (Bomburgh, R T G 7, 

0) —6 Together with three di nitro bcnzoio 
acids, by adding o nitro ben/oic acid to a mix- 
ture of fuming HNO3 and EL^SO* (Griess, B 7, 

1224 , Salkowski, B 8, 637) 

Projictties — Yellow laminro Ppd from its 
aqueous solution by HCl V sol alcohol and 
ether 

Salts — (NH,)HA'' — (NH,)jA" monoclimc 
needles , a 6 c = 1 1 66 2 09 , ^ = 70'^ 52' — B 11, 320 , Wledgel, B 15, 1050 , Ceresole, B 16, 

Na,A"24aq KHA."aq K.A" — BaA" laq — 1326, Lang.B 20,1327) Prisms, si sol water, 
BaA"aq — SrA ' 2u(i CaA" S^aq Pb (OH) A" sol alkalis Forms CH, C(NOH) C(NOH) CO;Et. 
— MnllA" 12aq CoA" 3])aq ~CaK A' ,4aq — Amltde C,„H„N,0, [100°] Formed by 

NiKA" 3aq OuA" laq - Cu(NH4) 7aq — the action of nitrous acid on the anilide of 
CuK A"o 4aq — Ag A"aq slender needles acetoacetic acid (Knorr, A 236,80) Pnsms 

Methyl other K'* [124°J Formed by NITKOSO TBIACETONAMIKB AcetoH. 

nitrating CJI,(OMl)^ (Honig, B 11,1019) amine 

Diethyl ether EtA" [121°] Yields NITROSO ACETONE G^HsNO, 4^ 
tn nitro m pbenylene diamine on heating with CH, CO CH NOH or CH, CO CH, NO Oxim 
ammonia (Nolting a Collin, B 17, 269) of pyruvic aldehyde Oxxm of methyl glyoxaU 

NITRO RESORCIN SULPHONIC ACID [05°] Formed b} the action of nitrous acid on 

CgH2(NO )(0H)2{S0,H) [124°] Formed by acetoacetic ether (V Meyer a Zublm, B 11, 

suiphonating nitro resorcin [115°] (Hazura, il/ 695, Ceresole, L 15, 1326), and by wanning 
4, (>10) Minute crystals (containing l[aq) — acetone with amyl nitrite and HCl (Claisen, B 
BaA'"^ 4aq yellow needles - Ba V'" 2aq' jel 20,262) Silvery leaflets or prisms, boiling with 
low scales — Ba,A/" lOaq blood red needles decomposition at about 200° V sol water and 
A nitro resorcin disulphonic acid is formed alcohol, volatile with steam May be sublimed 
by oxidising the corresponding nitroso compound Reactions — 1 Dilute HClAq at 140 ’forma 

with H 0^ (Ulzer, M 9, 1130) j acetic and formic acids and ammonia (Tread- 

NITRO SALICYLIC ACID v Nitro-oxy ; well and Steiger, B 15, 1059) —2 Tin and HCl 
BFNzoic ACID gHB di methyl p\ razine. — 8 Hydroxylamins 

NITROSAMINES Compounds containing hydrochloruie fonns nit thy 1 glyoxim or acetox* 
nitrosyl (NO) united to nitrogen Thc> are de- i imicacid(vol 1 p 38) and a compound, 0,H,N,0„ 
scribed under the ammts from which they are , which detonates at 238°-247®, and forms an 
del ived by displacement of hydiogen by nitrosyl explosive hydrochloride O^NjOjHCl [113°] 
Nitrosammes are formed by the action of nitrous (Scholl, B 23, 3578) — 4 Phinyl hydraetns 
acid upon secondary bases They are neutral yields CH, C(N^Ph) CH NOH [134°] (Peoh* 
substances and may be reconverted into the mann,B 21, 2994) —5 Phenyl methyl-hydroM* 
parent base by boiling with tin and HCIAq, with %ne yields CH, C(N MePh) CH NOH [118 ] 
zinc and HjSO,, with aniline, or with alcoholic Methyl ether (116°unoor) 

potash (Geuther, A 128, 161 , Griess, B 7, 218, Formed by heating nitroso acetone with NaOMe 
Witt, d J 33, 203) Many aromatic nitros (Me^era Ceresole, B 16,8067, 16,833) Ooloor- 
^ amines are converted mto p nitroso compounds | less oil 
by alcoholic HCl, the nitrosyl entering the Ethyl ether 0,H40{N0Et) (180°). 

benzene nucleus (Fischer a. Hepp, B 80, 1247, Benzyl ether 0,H40(N0C,H,) 146°]. 

2471j Di-nitroso-acetone CH(NOH) CO CH(NOH). 

NITR08ATEB This name is given by Wal [144°] Formed by the action of nitrous acid 
lach (A 241, 288) to compounds formed by the on acetone dicarboxylio acid (Pechmann a. 
union of nitrogen peroxide with unsaturated Wehsarg, B 19, 2465 , 21, 2992) Pnsms, si. 
hydrocarbons Thus Guthrie’s * amylene m- j sol cold water, decomposed by boiling water mto 
tnte ’ (vol 1 p 210) would be called amylene HCy, CO,, and water Explodes when heated 
Ditrosate and may be represented as nitroso- Phenyl hy dr azide NfHPh 0(CH NOH), 
amyl nitrate of formula 0,H„(N0)(O NO^) or [145°] Needles. Yields a mono-aoetyl denva* 
BgH9(KOH)(ONO^ This body reacts with afo> tive [183°^ 


matio bases forming OjH,(NOH)NPhH [141°], 
C,H,(NOH)NHC,H4Me[l 4] [112°j, and the iso- 
meno C,H,(NOH)NHO,H4Me[l 2] [116°]. which 
yield nitrosammes melting at 128°, 148°, and 
150° respectively Amylene * nitrosate ’ reacts 
in like manner with o amsidme, piperidme, and 
diethylamme, forming bases melting at 139°, 
96°, and 72° respectively These bases are termed 
‘ nitrol amines * by Wallach 

The term nitrosite is given by Wallach to 
compounds resulting from the union of N,0, 
with unsaturated hydrocarbons Thus terpm- 
eue nitrosite CjoHj^NjO, may be viewed as a 
mtroso mtrite with formula C,oH,,(NO)fONO) 
or C,oH„(NOH)(ONO) They readily exchange 
O NO for NHB' or NR'R” when acted upon by 
bases, fomung nitrolammes Thus terpmene 
nitrosite acted upon by ethylamine yields ‘ ter- 
pinene nitrol-ethylamme ’ C,<,H„(NOH) NHEt 

[131°] 

NITROSO ACETIC ETHER v Oximxdo aostio 

BTHER 

NITROSO ACETOACETIC ETHER O^^NO, 
t e CH, CO C{NOH) CO,Et [64°] Formed by 
the action of mtrous aoid on aceto aoetio ether, 
and on acetyl malonic ether (V Meyer a Zublm, 
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Phenyl • methyl • hydraetde [187°] 
Crystals 

Oxim OH(NOH) 0(N0H)0H(N0H) Trt 
mtroso pf-opane [171°] Crystalline powder 
NITEOSO-ACETOPHENONE C„H,NO, % e 
CeHj CO CH N OH Oxim of phenyl glyox yhc al 
dehyde [128°] Prepared by the action of amyl 
nitrite and NaOEt on acetophenone (Claisen 
a Manasse, JB 20, 2194, Braun, B 22, ^'SG) 
Thin, monoclinio plates , o6c-27()2 12 146 , 
j8 = 66° 64' SI sol cold water, soluble m 
aqueous Na^COg On heating with Ac O it 
yields C^Hj CO ON SnCl^, in lIClAq, reduces 
it to amido acetophenone and di phenyl pyr 
azine When its compound with NaHSO, is 
boiled with H^S04 it yields CO CHO Hy 
droxylamine hydrochloride yields CjgHjjNaOj 
[207^-211°] (Scholl, B 23, 3580) 

Oxim V Oxim of Phen'xl olyoxal 
p NITROSO-ANILINE C,H4(NO)(Nn )[1 4] 
[174°] Formed by heating nitroso phenol witli 
NH4CI, ammonium acetate, and ammonium 
carbonate pischer a Hepp, B 20, 2175 , 21, 
C84) Steel blue needles (from benzene) De 
composed by NaOHAq into NH3 and nitroso 
phenol Tin and HCl reduce it to phenylene p 
diamine Phenyl hydrazine hj drochloride forms 
CijHjjN^O [126°] Phenyl methyl hydrazine 
yields O^H.^N^O [161°] — O^H^NaNp 2aq yel 
low crystals 

NITEOSO-ANTHEONE v Anthbacknf 
NITEOSO-BENZENE ^'C^H^NO On distil 
ling with steam, the product of the action of 
nitrosyl chloride on HgPhj, there is obtained a 
pungent green liquid, which yields aniline on 
reduction (Baeyer, 3 7, 1G381 By oxidising 
the di'Oxim of qumone with alkaline KjFeCyg, 
there is obtained a golden yellow pp , probably 
di nitroso benzene 0<;H4(N0)2[1 4] It yields p 
phenylene diamine on reduction, andyi di mtro 
benzene on warming with HNO3 Hydroxyl 
amine hydrochloride converts it into qumone 
dioxim 

NITEOSO . BENZYL ALLYL.THIO IJEEA 

PhC(NOH] NH CS NHC^H, Formed by molting 
together ailyl thiocarbimide and benzamidoxirn 
(Koch, JB 24, 899) Fine needles 

ISO-NITEOSO-BENZYL-AMINE v Benz 

BNYL AHIOOXIM 

p NITEOSO-DI-BENZYL-ANILINE 

C,H4(N0 ) N(OHj^O,H 4)2 [92°] Formed by 
adding amyl nitnte to a solution of di benzyl 
aniline m alcoholic HCl Thin steel blue plates, 
or small green crystals V sol ether and CB^, 
m. Boh alcohol On reduction it gives u di 
benzyl-p-phenylene diamine (Matzudaira, B 20, 
1616) 

NITEOSO-BENZYL-MALONIC ACID 

0,H, C(NO)(CO;EI)j. [120°] Obtained from its 
ether, which is got from nitroso malonic ether, 
KaOEt, and benzyl chloride (Conrad a Bischolf , 
A 204, 121 , 209, 216) Plates On fusion, or 
on boilmg with water, it gives benzyl alcohol, 
CO„ and HCy — KjA" aq (dried at 100°) 

NITEOSO- BENZYL TOLYL-THIO BREA 
PhC(NOH)NHCSNHC,H,Me [67°] Formed 
by melting p tolyl thio carbimide with beni- 
amidoxim (Eoch, jB 24, 897) 

NITROSO - BETOECIN CANO, t$ 
0,H(NO)Me2(OH)2[a; 1 4 3 6] Obtained by the 
Mtion of nitrosyl sulphate SO,H(NO) on A solu- 


tion of betorcin (Stenhouse a Groves, O J 87, 
404 , Von Kostanecki, B 19, 2823) Red prisms 
(from HOAc) •• 

p NITROSO-ISOBBTYL-ANILINE 
CA(NO) NHCHgPr [94°] Formed from i«o 
butyl aniline, NaNO^, and HCl (Wacker, A 243, 
297) Steel blue crystals, v sol alcohol Yields 
CA^NHj) NHCHjPr on reduction Boiling 
alkalis split it up into p nitroso phenol and iso 
butylamine Further treatment with NaNO^ 
and HCl yields CA(NO) N(NO)CH2Pr 

a NITEOSO-w BUTYRIC ACID C,H,NO, %e 
CAC(N0H)C02H [161°] Formed by the 
action of nitrous acid and NaOH upon ethyl 
acotoacetic ether (Wleugel, B 16, 1057) Flat 
prisms — AgA' insoluble powder 
p Nitroso butyric acid 

CH3 C(NOH) CH2 CO2H [140°] Obtained from 
its ether, which is got by the action of hydroxyl 
amine on acetoacetic ether (Westenbeiger, B 16, 
2996) — AgA' white pp 

{a$) Di isonitroso butyric acid C4HeN204 1 e 
CH3 C(NOH) C(NOH) CO H Obtained from its 
ethyl ether [140°J which is formed, together 
with the anhydride CgHj^N^O; [133°], by the 
action of hydroxylamine on nitroso acetoacetic 
ether (Ceresole a Kockert, B 17, 821) The acid 
IS crystalline and gives the salts BaA'^ 2]^aq and 
AgA' The anhydnde gives BaA" ^aq and 
Ag^A" 

NITROSO CAEVACEOL 

CA{NO)(C,H,)(CH3)(OH) [153°] Yellow pnsms 
(Paterno a Canzoneri, B 12, 388 Reduced by 
SnClj to amido carvacrol [304°] 
NITEOSO-CAEVENE v Cauvoxim 
NITROSO COMPOUNDS Compounds con 
taming nitrosyl NO They are usually obtained 
by the action of nitrous acid They may be 
divided into mtrosamines (g v ) in which nitrosvl 
18 attached to nitrogen, and nitroso compounds 
proper in which nitrosyl is attached to carbon 
Compounds in which nitrosyl is attached to 
oxygen are called nitrites Compounds contain 
mg the divalent radicle oximidogen NOH are 
often called isonitroso compounds, the group 
C NOH being isomeric, and often interch mge 
able, with the group CIINO The isonitroso 
compounds may be obtained by the action of 
hydroxylamine on aldehydes, ketones, and 
ketonic compounds, and may thus be termed 
oximides, oximes, or oxims of these ketonic 
bodies Nitrous acid acting upon the group 
CO OHj frequently converts it into CO C(NOH) 
the new body may be termed either a nitroso 
derivative of the original ketone, or a mono 
oxim of the diketone CO GO , the latter termi 
nology 18 that usually employed m this die 
tionary Nitrous acid acting upon a secondary 
amine forms a nitrosamme , with tertiary aro 
matic amines and with phenols it yields nitroso 
compounds, the nitrosyl taking up the para 
position When the p position is occupied the 
nitrosyl can in some cases still enter the benzene 
nucleus in the 0 position The nitroso phenols 

®®°'^CHCH^cNO and the oiime ot the 

< PFI CTT 
CH CH>^ 

tical, and will be described under the quinones 
Some aromatic nitrosamines are converted into 
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the isomeno p nitroso oompoands by the action 
of alcoholic HCl 

HITBOSO-CBEATININE v Gbbatininb 
NITBOSO'GBESOL v Oxim of Toluqxjinonb 
l)I-NITBOSO 0BE80BCIN 0,HMe(N0)j(0H), 
or OaHMe(NOHl202[l 3 6 2 4] Formed from 
cresoroin and HNO, (Von Kostaneoki, B 20, 
3136) Pale green plates (containing aq) Ex 
plodes above 160° SI sol water With HNO, 
it yields di nitro cresorcm [90°] 

DI-NITBOSO-CYMENE O.oH.jNjO, [72°]. 
Formed by oydismg the di oxim of thymo- 
quinone with alkaline K,FeCy, (Kehrmann a 
Messinger, B 23, 8660) Greenish yellow pp , 
smelling hke iodine After one fusion it melts 
at 130° 

NITBOSO-ETHYL-ACETONE iB the (iS) oxim 
of MfTHYL ethyl niKBTONB {q V ) 

NITBOSO-ETHYL-ANILINE CgHjoN,© %e 
[4 l]0,H,(N0)(NHEt) [78°] Obtained by 

adding alcoholic HCl to an ethereal solution of 
the nitrosaraine of ethyl aniline (Fischer a 
Hepp, B 19, 2993) Green plates, v sol alco 
hoi Yields 0«H,(NH2)(NHEt) (270°) on reduc 
tion On heating with aqueous NaOH it isspht 
up into nitroso phenol and ethylamine — B'HCl 
needles, v sol water 

Nitroso di ethyl aniline [1 4]0^,H^(NO) NEtj. 

[ 84°j Formed from di ethyl aniline and nitrous 
acid (Kopp, B 8, 621) Green prisms (from 
ether) Decomposed by boiling dilute NaOH 
into nitroso phenol and diethylamine baits — 
B'2H2PtClj — B' I3 [118 5°J (Dafert, M 4, 606) 
-B',!, [127°] -B H2SO, — B'20,H2(N02)3(0II) 
— B'^HCy [171°] (Lippmann, M 0, 644) Orange 
crystals (from alcohol) 

NITBOSO DI ETHYL KETONE v (a) Oxim 
of Methyl ethyl niKEroNE 

a NITBOSO ETHYL-PHENYL AMINE 
C„H,(NH2) CH(NO) CHj Formed by heating 
C«n,(NH2)CHNO with KOH, methyl alcohol, 
and Mel at 100° (Gabriel a Meyer, B 14, 2339) 
Yellowish oil —B'HCl prisms 
Acetyl derivative 
C,H,(NIIAc) CH(NO) CH, [109°] 

NITBOSO ETHYL 0 TOLUIDINE 0,H, N O 
t c OeH,Me(NO) NHEt [140°] Green plates 
(hischer, J5 19,2994) 

NITBOSO ETHYL^-XYLIDINE C„H, ,N 0 
I e 0,H2(N0)Me2(NHEt) [1 2 3 4] [124°] Green 
Cl ystals (Menton, 263,827) — B'HCl needles 
NITBOSO FOBMANUJDE u Foimic acid 
a NITBOSO OLUTABIC ACID 
CO2H C(NOH) CH2.OH2 CO2H [162°] 

Pioduced by boihng furazyl propionic acid 

0<SoCILCH,OOJH 

semi nitrile CN O(NOH) OHj OH2.CO2H [87°] 
being formed at the same time (Wolff, A 260, 
112) Prisms Yields amido>glutaric acid on 
reduction — BaA"liaq needles, t b1 sol water 
Amidoxim 

CO 2H OH2 0H2.0(N0H) CfNOH) NH. [158°] 

Formed by the action of hydroxylamine on the 
semi nitnle [87°] Needles, si sol water 
NITBOSO GUANIDINE 1; Guanidinb 
NITBOSO HEXOIC ETHEB 
OH, C(NOH) OHEt OO^t Formed from ethyl- 
acetoaoetio ether and nydrozylamine (Westen* 
berger, B 16. 2997) OiL 


Nitroso hexoic acid CH, C(NOH) CMe, CO^H 
[97°] By the action of amyl nitrite and mtrio 
acid on tri methyl ethylene there is formed a 
compound 0Me2(0N02) C(NOH) CH, which 
when heated with alcoholic KGy yields the mtrile 
OH, O(NOH) OMe^ CN [100°] (230°) which forms 
on saponification the corresponding amide [164°] 
and acid [97°] (Wallach, A 248, 166) The acid 
IS split up by heat into CO, and the oxim of 
methyl isopropyl ketone 

NITBOSO-INDOXYL v i^^-Isatin oxim 
NITBOSO MALONIC ACID OH(NO)(C02H), 
or C(N0H)(002H) Oxim of mesoxalic acid 
Formation — 1 By treating barbituric acid 
with nitrous acid and warmmg the resulting 
violuiic acid with potash (Baeyer, A 131, 292) 

2 From its ether, which is got by passing nitrous 
fumes into sodium malonic ether (Conrad a 
'Bischoff, B 13,699, A 209, 211) —3 By the 
action of hydroxylamine on mesoxalic acid 
I (Meyer a Muller, B 16, 608) 

I Properties —Needles Decomposes at 126° 

' with violence At 40° its aqueous solution gives 
off CO, and HCy Sodium amalgam reduces it 
to amido malonic acid 

Salta — K>A"|aq — PbA" aq — AgA'^aq 
Ethyl ether EtjA" SG ^1149 Oil 
NITBOSO MESITYL OXIDE 
CMe CHCOCHNOH [102°] Prisms (Claisen 
a Mana'ise, B 22, 626) 

NITBOSO METHYL ACETONE t; Oxim of 
Di methyl diketone 

NITROSO DI METHYL p AMIDO BENZOIC 
ACID C,H2(NOH)(NMe2) CO,H [224°] Formed 
by the action of nitrous acid on C,H4(NMeJCO,H 
(Bischoff, B 22, 342) Plates (from alcohol) 
Yields C,H4(NMe,)CO,H on reduction with SnCl, 

1 and HCl Salts —B'H C,0, [178°-181°] — 

B'C«H,(N02)30H [16B°] - B'HCl slender 

needles 

Methyl ether MeA'6>q [101°] —B'HCl 
— B'C„H,(NOj30H Golden yellow needles 
NITBOSO DI METHYL -AMIDO BENZO 
PHENONE C,Hs CO C,H,(NOH) NMe, Oil 
(Bischoff, B 22, 340) 

N itroBO-tetra*methyl-d lamido-bencophenone 

V p 263 

p NITBOSO-METHYL ANILINE C,H,N,0 
C,H,(NO)NMeH [118°] loimed by adding alco 
holicHClto an ethereal solution of the mtrosamme 
C„H,NMe(NO) (Fischei a Hepp, B 19.2991) 
Steel blue prisms (from w attr) Decomposed by 
NaOHAqintop nitroso phenol and methylamine 
Yields C,H,(NH,)(NMeH) on reduction Nitrous 
acid forms the nitrosamine C,H^(NO) NMe NO 
[101°] Nitric acid (SGI 13) yields the nitro- 
compound 0,H,(NO„) NMe NO [104°] 

Nitroso-^-methyl aniline C^HXNO)NMe, or 

C,H<<^j[J^^^O Mol w 160 [85°] Formed by 

the action of nitrous acid on di-methyl anilme 
hydrochloride (Baejer a Caro, B 7, 963, 
Schraube, B 8, bib , Wuister, B 12, 623, 1826 , 
Meidola, C J 39, 37) Green plates (from 
ether) 

Reactwyis — 1 Reduced by tin and HClAq to 
OJ34(NH2)(NMe,) —2 Resolved by boilmg 
mto nitroso phenol and dimethylamine — 

3 KsFeCy, oxidises it to C„H4(NO,)(NM[e,) — 

4 Alcoholic potash forms N 0(0,H4NMe2), — 
6 HClAq at 105° yields 0,H4(NHJ(NMe,), 
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0,H20l2(NH,)(NMe2) and C,H2Cl2(NH2)2 (Mdhlau, 
B 19, 2010) — 6 Phenyl hydrazine acetate 
yields 0,4H,aN40 [108®] This base is also 
formed by the action of diazobenzene on nitroso 
dimethylamlme (O Fischer, B, 21, 2610, 22, 
623) Phenyl methyl hydrazine yields the com 
pound C,4H,8N40 [141°] 

Salts— B'HCl yellow needles — 

— 30320204 2aq — B'H2C204 — B'-H4FeCy4aq — 
B',H,FeCy4 2^aq - B'2AgNO, — B^2HOy [222®] 
(Lippmann a Fleissner, M 6, 537) 

Combinations — B'^I, [116®] (Dafert, Af 

4, 606) -B',Ia [124°] -B'2PhNH2 steel blue 
crystals — B'2NH2 C.H^Me [1 4j — B'^PhOH — 
B'O^Hrt dark green crystals — B'yECyO^Hg, — 
B',H0y0.H4NO2.~ 

B'^HCyO^H. -(B'2HCy),(PhN2)2 

N1TE080-METHTL OXINBOLE i;. Oxim of 
Mbthyl-isatim 

NITROSO-METHYL-o-TOLUlBlEE 
O.H,Me(KO)(NHMe) [1 6 2] [161°] Formed 

by the action of HCl on the isomeric nitros 
amine C^H4Me(NMe NO) ^Kock, A 243, 308) 
Green plates Split up by ooiling NaOHAq into 
nitroso>o cresol and methylamine KMnO^ oxi 
dises it to nitro methyl o toluidine — B'HjCl^aq 
[110®] Yellow cubes 

Nitroio di-methyl m-toluidine 
04HsMe(N0)NMe2[12 6] [92°] Formed by 

the action of nitrous acid on di methyl rti 
toluidme (Wurster a Riedel, B 12, 1796 , 13, 
126) Light green needles Decomposed by 
boiling NaOHAq into NMe^H and the oxim of 
m toluquinone — B'HCl — B'^H^FeOy, aq — 
B'2H,FeOy4 2aq yellow needles 

NITR080.METHYWXYIIBINE 
CAMe2(NO)(NHMe) [1 2 6 3] [161®] Green 

needles, si sol water (Menton, A 263, 323) — 
B'HCl crystalline meal 

inTB080-NAPHTHALENEO,„H,(NO) [80®] 
Formed from Hg(C,oH,)2 and NOBr m CSj 
(Baeyer, B 7, 1639 , 8, 616) Yellow crystals 
Bi-nitroso.naphthalene C,oH„(NO)2 [1 4j 
Formed by the action of alkaline K^FeCyjOn the 
diozim of (cO>naphthoquinone (Nietzki a Guiter 
mann, B 21, 433). Pale yellow powder, explo* 
dmg at 120® Insol water and alcohol 
Bi-nitroso naphthalene C,oH,(NO)2[l 2] 
[126®] Formed from (jS) naphthoquinone dioxim 
and K^FeCy, (Lenckart, B 19, 174) Needles, 

m sol alcohol 

NITIt080-NAPHTH0L v Oxtm of Naphtho 

QUINONE 

NITBOSO {$) NAPHTH0L8ULPH0NICACIB 

0,^5(N0)(0H)S0,H or 0,oH4(NOH)0(SO,H) 
[1 2 8] or [1 3 2] Formed from ammonium ()8) 
naphthol sulphonate, NaN02, and HGl (Meldola, 
C J 39, 41) Very soluble orange crystals Its 
solution gives with phenol in HO Ac a blue colour, 
becommg red on dilution, and with diphenyl 
amine a bine colour, remaining blue on dilution 
Tin and HOI reduce it to the amido acid — 
BaA'^aq orange needles ~BaC,oH5NSOj,2aq 
green needles — Ag(NH4)A" — (NH4)2A" aq 
green — MgA"3aq orange — ZnA"3aq — PbA"aq 
An isomeno aoid, obtained by reducing benz 
one azo (j8) naphthol sulphonic acid with aque 
ous ammomum sulphide, crystalhses in spanngly 
soluble grey needles (Gness, B 14, 2042) 
KirB0S0.BL(a) KAPHTHTL-AMINE 
cya,(NO) NHOjja,. [i69®] Formed from 


(0,eH,)2NN0 and alcoholic HCl (Fischer a. 
Hepp, B 20, 1248 , Wacker, A 243, 101) Dark 
red needles With boiling dilute H^SO, it yields 
the mono oxim of (a) naphthoquinone and 
(a) naphthylamine — B'HCl green needles ^ 

Nitroso (3) naphthylamine 
0,<,H„(NO)NHj[l 2] [162®] Formed by heat 

mg the (a) oxim of (3) naphthoquinone with 
NH4CI and NH,OAc (Ilinski, B 17, 391 , Harden, 
A 265, 160) Dark green needles (from dilute 
alcohol Yields naphthylene 0 diamine on reduc 
tion and the di oxim of (3) naphthoquinone on 
treatment with hydroxylamme — B'HCL — 
B'^tCV— B'H2S04 aq 

(a) NITR080 - (3) - NAPHTHYL-ETHYL - 
AMINE C,oH,(NO) NHEt [121°] Formed by the 
action of alcoholic HCl at 6® on the nitros inuiie 
Oj^H, NEt(NO), and also by the action of ethyl 
amine on the (a) oxim of (3) naphthoiiuinone 
(Fischer a Hepp, B 20, 2471 ,21, 686) Gr< i u 
crystals Yields a crystalline nitrosainine 
CjjjHuN^Oj, decomposing at 105° 

(a) Nitroso-(a) naphthyl ethyl amine 
C.^j^NjO te C,oH,(NO)NHEt[l 1] [133°] 

Formed m like manner (Kock, A 243, 310) 
Brown pp Reduced by stannous chloride to 
C,^8(NH )(NHEt) Yields ethylamine and 
C,oHjNOH)0 when boiled with NaOHAq — 
BHCl — Piorate C.^H.^N^Og [174°] — 
CijHigNjOgNa white spangles, v sol water 

Tetrahydrtde 

[119°] Formed from the isomeric nitrosaraino 
and alcoholic HCl (Bamberger a Helwig B 22, 
1814) Needles — B'HCl golden crystals Nitroso 
naphthvl di ethyl amine 0,oH4(NO) NEt^ [165°] 
Formea by adding NaNO^ to a well cooled solu 
tion of the base (B E Smith, C J 41, 182) 
Reddish golden scales Gives a blue colour with 
HgSO, 

NITEOSO-NITRATES v Nitrosates 

NITROSO-NITRO ANTHRONE GuHgNjO, 
[263°] Formed by the action of alkalis on 
* hydro anthracene nitrite (Liebermann, B 14, 
467, cf vol 1 p 277) 

NITR080-NITR0-BTJTANE C.HgN^Og t« 
CHg C(N0)(N02) OjHg Pseudobutylnitrole [58 ] 
Formed by the action of KOH,KNO^, and dilute 
H2SO4 on 3 nitro butane (Meyer a Locher, A 
180, 136) and of NO on CH, C(NOH) C,H, 
(Scholl, B 21, 6081 White prisms (from chlo 
roform), yields a blue liquid on fusion Insol 
water and alkalis 

The isomeno Pr CH(NO)(NOj) and 
PrCH(NO)(N02) are oils (Demole, B 7, 790, 
Ziiblm, B 10, 2084) 

NITR080 NITRO PENTANE Et20(NO) (NO,) 
[68®] Formed from Et^C NOH and Ng04 (Scholl, 
B 21. 609) 

NITR080.NITR0.PR0PANE 0,HgNjO, te 
CH, G(NO)(NO,) CHg [76°] Formed from 
acetoxim and NPg (Scholl, B 21, 608) The 
isomeno compound CHg OHg OH{NO)NO, or 
CH, CHj C(NOH) NO, melta at 60® (Meyer, A 
176, 114) 

NITROSO-NITRO RE80RCIN CgH4N,0. 
CjH,(OH)(NO,)0(NOH) [12 3 4] Formed from 
nitro resorcin [85®] and nitrous aoid (De la Harpe 
a Reverdin, B 21, 1405) Brown neemes, not mel- 
ted at 200®, expires at a higher temperature. 
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HITEOSOOEOINO,H,Me(NO)(OH), Formed 
from orom, NaOHAq, and amyl nitrite (Kramer, 

B 17, 1888) Dark red pnsms When heated 
with orom and H2SO4 it gives the dyestufl 
OuHj,NO» 

Di nitroso orcmO«HMe(NO)2(OH)2[l 2 4 3 5] 
Formed bj adding H SO4 containing N2O3 to a 
solution of orcin (Stenhouse a Groves, C J 31, 
644) Yellow prisms Blackens about 140® 
without melting Alcoholic hydroxylamine hy- 
drochloride at 100® yields OoHMe(NOH)4, whence 
AOjO forms 0„HMe(N20)2 [47°] (Goldschmidt, B 
20, 1607) The^ompound 04HMo(NOH)4 yields, 
on oxidation by potassium fernoyanide, the pro- 
duct OoHMe(NO)4 [103®], orystallismg in pale- 
yellow needles 

NITROSO OXANTHRANOL C„H„NO, 
Formed by boiling ‘ hydro anthracene nitrite * 
with alkalis (Liebermann, B 14, 471) Orange 
flakes, sol alkalis 

NITROSO OXINDOIE v Isatin ohm 
NITROSO OXY METHYL QUINOLINES 

C,H,N C4HMe(NO)(OH) The following crys- 
tallme compounds have been obtained by the 
action of nitrous acid on the oxy methyl quin- 
olines (Noelting a Trautmann, B 23, 3665) — 

{B S) nitroso (B 4) oxy (B 1) methyl quinoline, 

(L 1) nitroso (B 4) oxy (B 2) methyl qumoUne , 

(B 4) nitroso (B 1) oxy (B 2) methyl quinoline, 

(B 1) nitroso (B 4) oxy (L 3) methyl quinoline, 

and (B 2) nitroso (B 1) oxy (B 4) methyl quin 
olme Friedlander and Muller (B 20, 2011) 
have obtained in like manner (Py 1,3) nitroso- 
oxy (Pf/ 4) methyl quinoline crystallising m red 
needles 

NITROSO OXY DI PHENTL AMINE 

C4H3(N0)(0H) NHPh [4 3 IJ Formed from 
CJI^iOH) NPh(NO) and alcoholic HCl (Kohler, 
B 21, 900) Red needles, m sol alcohol 1 

NITROSO (B 4) OXY QUINOLINE I 

C„H^{NO)(OH)N Formed from 0 oxy quinoline 
and nitrons acid (Lippmann a Fleismei, Af 10, 
794) Yellow needles The i«omeric nitroso 
(B 2) oxy quinoline crystallises flora 110 Vo m 
golden needles (Matheus, B 21, 1886) 

(Py 2) Nitroso (Py 1,3) di oxy quinoline 

clonf^ C208O] Formed by the 
action of nitrous acid on (Py 1,3) di oxy quin- 
oline (oxycarbostyril (Bacyer a Homolka, B 
1(), 2216) Orange pnsms Decomposed by cono 
HClAq into isatm and hydroxylamine SnCl, 
yields tn oxy qumolino 

NITROSO PHENOL r ilfono-OJMmof Quinonb 
NITROSO PHENYL ACETIC ACID v Oxtm 
of Phenyl olyoxtlio Aoro 

p NITROSO DI PHENYL-AMINE 
0,H4(NO)NPhH [143®] Formed from di- 
phenyl nitrosamme and alcoholic HCI(0 Fischer 
a Hepp, B 19, 2991 , 21, 677, 2014) Green 
plates (from benzene) With phenyl hydrazine 
hydroohlonde it yields a compound 0 ,bH,„N 4O 
[112®] Free phenyl hydrazine m ether yields 
amido diphenylamme [76®] and CMH20N4O [173®] 

V Bromo aniline yields 0|BH23Br4NB [243®] Tin 
and HCl reduce it to 0„H4(NH2)(NPhn) [66®] 
(Ikuta, A 248, 274), Aqueous NaOH yields 
aniline and qnmone oxim.— B'HCl bronze tables 
or needles 

Acetyl derivative [97®] Red pnsms 
Niiroeamine OA(NO) J{Ph(NO) [98®]. 


ei9 

NITROSO-PHENTL BENZYI-THIO-UREA 

PhC(NOH) NH CS NHPh [172®] Crystals (from 
alcohol) (Koch, B 24, 394) 

NITROSO-PHENYL (a).NAPHTHYL AMINE 
CujHJNO) NHPh [160®] Formed from phenyl- 
naphtnyl nitrosamme and alcoholic HCl (Fischer 
a Hepp, B 20, 1247) Brownish yellow crystals 
Yields C,oHb(NH 2) NHPh on reduction Boihng 
dilute H2SO4 splits it up into anihne and qoinone 
oxim — B'HCl green plates 

TRI NITROSO PHLOROQLUCIN 
Oe(NO)3(OH), Prepared by the action of KNO. 
and HO Ac on phloroglucm (Benedikt, B 11, 
1374) Needles, sol water and alcohol — K,A"' 
needles, exploding above ISO® 

TRI-NITROSO-PROFANE ft. Oxvm of Di- 

Hrmoso ACBTONIS 

NITROSO PROPIONIC ACID v. Oxtm of 
Pyruvic acid 

NITROSO PROPYL-ANILINE te 

CbH 4(NO) NPrH [59®] Formed from the iso 
meric CoHj NPr(NO) and alcoholic HCl (Wacker, 
A 243, 291) Steel bine needles, v sol alcohol 
Yields CuH^(NH)NPrH on reduction, and 
quinone oxim andNPrH^on boiling with alkalis 
NaNO^ and HCl yield C4H4(NO) NPr(NO) [69®] 
Nitroso di propyl - aniline C«H4(NO) NPrj 
[42°] Formed from di propyl aniline (241°) and 
HNOj (Mandl, M 7, 99) Green trimetnc crys 
tals, o 6 c= 576 1 277 Yields qumone oxim and 
dipropylamine on warming with potash HCy 
forms C HajNjO [140®] 

NITROSO PROPYL CRESOL OjoH.aNO, te 
C,HL>MePr(NO)(OH) Cymoquinone oxim [140®] 
13 formed from propyl cresol, BINO3, and 
HOAo (Mazzara, O 12, 167) The isomeno 
OBHMePr(NO)(OH) melts at 167° 

NITROSO RESORCIN C«H3(NO)(OH)3[4 3 1] 
Oxy quinoiteoxim Formed from CoH4(OH)(ONa) 
and xmyl nitrite (F^vre, Bl [2] 39, 685 , C R 
96, 790) Golden crystals (containing aq), turn- 
ing brown at 112° Its solution is turned deep 
green by a ferrous salt SnC4 reduces it to 
amido resorcin H 0^ yields mtroresorcin (Ulzer, 
M 9, 1128) — NH,A 2aq — KA' aq -NaA' — 
AgA' brown needles 

Methyl ether Me A' (Aronheim> B 12, 80) 
Ethyl ether EtM Yellow flakes 
Di nitroso resorem OsH(NO)2(OH)2[4 2 31] 
Formed by the action of nitrous acid on resorcin 
(Fitz, B 8, 631 , Kostanecki, B 22, 1345) 
Yellowish plates (containing aq) Explodes at 
116® Forms coloured lakes Yields di amido- 
resorem on reduction — NH4A' — NaA' dark- 
green powder 

NITROSO RESORCIN DISULPHONIO ACID 
The salt G,H (NO) (OH] (OK) SO, K is formed by 
the action of KNO^ ana HOAo on potassium re 
sorem disulphomo acid (Ulzer, M 9, 1127) It 
forms violet crystals 

NITROSO SUCCINIC ACID 04H,N0, ue 
COjH OHyO(NOH) COjH Obtained from its 
mono ethyl ether, which is got by allowing di 
nitroso succino succinic ether to stand with water 
(Ebert, A 229, 66) Crystals, decomposing be- 
low 126° — CaA^' 4aq 

Mono^ethyl ether BtHA'' [111®] — 
NH4EtA" — CaEt2A"3 2aq — CaCaH,NO, 2aq - 
BaO,H,NO, aq — Zn(EtA")*.- AgEtA" 

An iBomeiio ether EtHA" [64 7®] is obtained 

by the action of NaOEt on the oxun of oxalaoeUo 
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ether (Pmtti, 0 O 1888, 1460, 1890, 988, 
Hantzsch, B 23, 11) 

D%-6thyl ether Oil Identical with 
the oxim of oxalacetic ether 
Di nitroBO suooinic aoid 
CO^ C(NOH) C(NOH) CO^H [130^ Formed 
from oarboxy tartronio acid and hydroxylamme 
(Muller, B 16, 2985) Pnsms — Ag^A" explo 
sive pp 

NITBOSOSUIPHATES and NITBOSO 
SULPHTTBIC ACIDS v Sulphates and Sul 

PHURIO ACID m VOl IV 

NITBOSO THIOGLYCOILIC ACID 
HS C(NOH) CO^ Formed by boiling nitroso- 
thiohydantoin with baryta water (Maly a An- 
dreasch, M 1, 168 , B 13, 601) Crystals, v 
eol ether Gives a blue colour with FeCl, De 
composed by boiling water or alcohol into CO^ 
hydrogen sulphocyamde, and H 0 — BaA" aq 
NITBOSO - THIOHYDANTOlN C^HsN^OS 
Formed from thiohydantom and HNOj (Maly, 
B 12, 967) Crystalhne powder, si sol water 
NITBOSO > THYMOL v Oxim of Thy&io- 

QUINONE 

DI NITBOSO - TOIDENE 0,H,Me(NO)2 
[6 3 2orl] [o 144°] Formed by oxidising tola 
qumone dioxim with KsFeCy^, (Nietzki, B 21, 
432, Mehne, 21,734) Amorphous insoluble 
powder, volatile with steam Gasihed on fusion 
Reconverted by hydroxylamme into toluqumone 
dioxim 

NITBOSO o-TOLUIDINE 0,H„N 0 t e 
0,H3Me(NO)(NH^) [1 6 2] [116°] Formed by 

heating toluqumone mono oxim(nitroso o cresol, 
with acetate and chloride of ammonium (Mehne) 
B 21, 731) Small green needles with blue 
reflex Yields NHj and nitroso o cresol on 
heating with aqueous NaOH Hydroxylamme 
yields toluqumone dioxim 
N itroso-w-tolnidme 

C„HsMe(N0)(NH5) [1 2 5] [178°] Formed in 

like maimer from nitroso m cresol Resembles 
its isomende and yields the same dioxim on treat 
ment with hydroxylamme 

a-NITBOSO-YAL£BlC ACID is the Oxim of 
Propyl olyoxylic acid 
7-NitroBO-valeric acid 

CHj C(NOH) CH2.CH2 CO2H Oxim of acetyU 
propiomc acid [96°] Formed from acetyl- 
propionic acid (levulic acid) and hydroxylamme 
(Muller, B 16, 1617) Prisms Yields levulic 
acid on treatment with tin and HCl H^SO, at 
100° forms methyl succmimide (Bredt, A 251, 
816 , cf Rischbicth, B 20, 2671) — BaA'2 2aq — 
AgA' white pp 

Ethyl ether EtA' Oil 
78.Di nitroso valeric acid 
CH(NOH) C(NOH) CH^ CH^ CO^H [136°] 
Formed from glyoxyl propionic acid and hy 
droxylamme (Wolff, A 260, 93) Prisms Con 
verted by cone H^SO^ at 70° into furazyl propi 

onio aoid 0 CH3 CH^ CO^H 

BaA^gSaq thin needles 

NITBOBO-XYLENOL v Oxfim of Xylo- 

qUINOLB 

ISO-NITBO STEABIO ACID C„H,3(NO )0, 
Formed by boihng stearic acid (100 g) with 
HOAc (1600 0 c ) and HNO, (250 g of S G 1 48) 
for four days (Olaua, J* jjv [2] 43, 161) Yellowish 


buttery mass, ▼ sol ether and alcohol, fnsol. 
water and Iigroin Yields stearic acid on reduc- 
tion It 13 therefore not a true nitro ciompound» 
— K^A" — K^A^KHCOs — Na^A" granular mass, 
insol ether — SrA" — CnA'^ — CuA" hght g.een 
NITRO-STBYCHNINE v Strychnine 
NITBO-STYBENE The 0, w, and p- iso- 
merides C3H4(NO ) CH CHo, melting at 14°, —5°, 
and 29° respectively, are formed by boiling the 
acids C3H,(N0 ) CHBr CH CO H with aqueous 
Na CO3 (Einhom, B 16, 2213, Prausnitz,H 17, 
597 , Basler, B 16, 3005) The corresponding 
dibromides C,H,(NO)2 CHBr CIMr melt at 52°, 
79°, and 73° respectively 

a>.Nitro styrene O^H^ CH CH NO^ [58°] 
(250° 260°) Formed by heating benzoic aide 
hyde with nitro methane and ZnCL for 8 hours 
at 160° (Priebs, A 225, 319) Formed also by 
boiling styrene with HNO3 (Simon, A 31, 269 , 
Blyth a Hofmann, A 53, 297) Yellow crystals, 
yielding bcnzoio acid on oxidation When 
freshly prepared it is soluble m NaOHAq, but 
the solution slowly decomposes, yielding ben/oic 
aldehyde and resin Diluted H^SO^ yu Ids 
benzoic aldehyde, hydroxylamme, and CO 
Cone HClAq yields hydroxylamme and 
PhCHCI CO H [78°] 

wo-Di-nitro-styrene CaHdNO ) CH CH(N02) 
[107°] Formed, together with the up isomende, 
by nitration of a> nitro styrene (Pnebs) Yellow 
needles (from alcohol) 

op Di-nitro styrene [199°] Formed as 
above, and also by the action of HNO^ and 
H SO4 on p nitro cinnamic acid at 0° (Fried 
lander a Mahly, -4 220,221, /i 16,851) Yellow 
crystals, sol KOHAq Dilute H_S04 decomposi 3 
it into p nitro benzoic aldehyde, hydroxylamme, 
and CO 

ww-Di-nitro-styrene [122°] Formed from 
m nitro cinnamic acid, HNOg, and H SO4 at 0^ 
(Fnedlander a Lazarus, A 220, 233) Yellowisli 
plates (from water) Cone H4SO4 at 100-’ gives 
CO and m nitro benzaldoxim 

o-NITBO STYBYL-ACBOLEIN C„H3N03 te 
C3H4(N02) CH CH CH CH CHO [153°] Formed 
from 0 nitro cinnamic aldehyde, aldehyde, and 
very dilute NaOH (Einhorn, B 17, 2026) Pale 
yellow crystals (from dilute alcohol) 
0-NITBO-8TYBYL ACBYLIC ACID 
C,H4(N0 J CH CH CH CH CO^H [218°] Formed 
from 0 nitro cinnamic aldehyde, Ao^O, and 
sodium acetate, ind obtained also by oxidising 
C„H4(N02) C4H4 CO CH, with aqueous NaOCi 
(Diehl a Einhorn, B 18, 2331) Slender felted 
needles, v sol hot alcohol 

o-NITBO STYBYL GLYOXYIIC ACID 
C«H4(N0,) CH CH CO CO3H [136°] Formed 
from 0 nitro benzoic aldehyde, pyruvic acid, and 
HClAq (Baeyer a Drewson, B 15, 2862) Crys 
teJs Converted by alkalis mto indigo 

DI-w-NITBO-DI STYBYL KETONE [232°] 
Sparingly soluble flakes (Yon Miller a. J^hde, 
B 22, 1838) 

o NITBO STYBYL METHYL KETONE 

CeH4(NO ) CH CH CO OH, [60°] Formed, to 
gether with the « isomende [110°], by nitration 
of styryl methyl ketone (Baeyer a Drewson, B 
16, 2858 , 16, 1968) Formed also by boiling 
C3H4(N0JCH(0H)CH,C0CH, with Ao,0, or 
C^H^NOJ OH.CH CO OB^|.CO.CH, with dilute 
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H2SO4 (Fisoher a Euzel, B 16, 65) Long 
needles, sol aloohol 

. m NIT«0 STYRYL.QUINOLINE 0,,H,-NA 
C«H4C,H,NCHCH0„H4(N02) [132°] 
Port ed by heating methyl quinoline (lepidine) 
with m nitro benzoic aldehyde and KHSO^ at 
1()0° (Hoymann a Komgs, B 21, 1429) Needles 
(from alcohol) 

An isomende [139°] la formed from {Py 3)- 
methyl quinoline and m mtro benzoic aldehyde 
fWallach, R 16,2009, Wartanian, j5 23,6640) 
It gives the crystalline salts B'HOl — B'HNO,. — 
B'C.H2(NO,)«OR~B';ELPtCl. l|aq 

p Nitro styryl qumoiine [1C5°] Formed 
from {Py 3) methyl quinoline and p mtro- 
benzoic aldehyde (Bulaoh, B 20, 2047 , 22, 265) 
Needles Yields a dibromide O^H^Np^r^ 
[276°] which turns brown at 230° 

NITKO DI-STYRYL DI-VINYL KETONE v 
Nrrno purNYL bctinmi phfnyl butinyl ketonp 
NITRO 0 SULPHO-BENZOIC ACIDC,H,NSO 
le C«H,(N0,)(B03H)(C0H) [4 21] [110] 

hormed by oxidising nitro toluene sulphonic 
acid (Hart, Am 1,850, Hedrick, Am 9,411, 
Kastle, Am 11, 177) White needles ffrom hot 
water) -KHA"aq long needles — — -BaA" 
Chloride C,H,(N02)(S0,C1)(C0C1) [60 ] 

Amide C,H,(N03)(S02 NHj)(C 0,H) [172°] 

Formed by oxidising p nitro toluene sulphonic 
amide with KaFeC^ or alkaline KMn04 (Nojes, 
Am B, 171 , 11, 101) Small gianules (fiom hot 
water), melting at 177° when slowly heated, but 
at 172^ when quickly heated Changes slowly 
when kept at 180° into the anhydride 

C.H,(NO,)<®Q»>NH[209"]whichyield8theBaIts 

KC,H,Nj 805, S 96 at *8 6°, Ba{C H,N SO ), 3aq, 
and AgC HjNjSOj The free amic acid fields 
the salts Ba(C 11 NjSOJ, aq, AgC^HjNjSO^ [aq, 
and AgjCyH^N^SO,, aq 

Nitro m sulphobenzoic acid 
C JI ,(NO )(SO,H)(CO H) [r 1 Ij Formed In ni 
trating m sulphobenzoic and (Tjiinpru lit a 
Uslar, A lOb, 27) Ci^stalline—BaA'Maq — 
BaV'l'aq BaHjA", 4a{i i idiating prisms 
Nitro p sulphobenzoic acid 
C,n,(NO)(S03H)(CO,H) [2 4 1] Foimed by 
oxidising (2, 1, 1) mtro toluene sulphonic acid 
(Hart Am 1, 452) - KHA" — BaA''2aq granules 
Nitro p sulphobenzoic acid 
C3H,(N0 j(SO,H)(CO^) [3 4 Ij [181°] Formed 
by nitrating p sulphobenzoic acid (Hart, Am 1, 
342, liemsen, A 178,288) Prisms — KHA"l^aq 
— Ba A" 4aq — BaHjA'', 6aq — CaA" 6aq — 
CuA" 6aq bluish green crystals 

NITRO SULPHO TOLBIC ACID C,H,NSO,i e 
04H3 Mo(NO,)(S 05H)(C03H) [1 6 4 8] Formed by 
oxidation of mtro m xylene sulphonic at id 
C,H3Me,(N0,)(S03H) [13 6 41 with KMnO^ 

(Limpncht, B 18, 2191) — A'K ^aq fine white 
silky needles 

NITRO STILPHYDBO CINNAMIC ACID 

C,H,(N0,) CH 0(SH) C0;H [240°] Formed 
from O3H3 CH 0(SH) CO SON, nitrio and and 
H3SO4 (Bondzynski, M 8, 865) Crystals (from 
alcohol) — BaA'o long needles 

NITEO a-SOLPHYDRO CINNAMOYI SDL 
PHOCYANIDE C.H^fNO,) CH C(SH) CO SON 
The 0- compound [189°] la formed, together with 
thep- derivative [261®] by nitrating sulphydro 
oinnamoyl salphooyai^de These bodies may 


also be got from thioglyooUyl sulphooyanide and 
the corresponding nitro - benzoic aldehyde 
(Bondzynski, M 8, 866) Both are crystalline 
NITEO-SDLPHYDBO METHYL IMIDAZOLE 
Methyl derivative 0,H2Me(N02)SMe [85®]. 

Formed from and dilute 

HNO, (Wohl a Marckwald, J5 22,1358) Yellow 
needles, si sol cold water — B'jH PtCl„ [197°1 
NITRO SULPHYDRO PHENYL IMIDAZOLE 
Methyl derivative C,HN,Ph(NO,)(SMe) 

Formed from NPh<gJ|y^>N and 

dilute HNO3 (Wohl a Marckwald, B 22, 1357) 
NITROSYL BROMIDE, CHLORIDE, and SUL 
PHATE V Nitrogen oxybromides ami oxychlorides, 
p 569 , and Nitro sulphonic acid, vol iv p 601 
NITRO TEREPHTHALIC ACID C«H,NO, 1 e 
C«H,(N02)(C0 H)2[2 4 1] [270°] Formed by 

minting terephthahe acid (De laBue a Muller, 
A 121,90, Burkhardt, B 10,145) Crystalline 
- A" powd( r (Skraup, M 7, 148) 

Methyl ether Mc^A" [70°] Pnsms 
(Vhrens, B 19, 1636) 

A mtde CgH3(NOJ(CONH )2 Pnsms 
NITRO TEREPHTHALIC ALDEHYDE 
G,n,{\0,){CK0), [86°] Formed from tereph- 

th ilic aldehyde, KNOj, and H2SO4 at 110° (L6w, 
A 231, 361c) Large needles (by sublimation) 
With acetone and NaOH at 60° it gives the 
indigo reaction 

NITRO THIENOL 04H2S(N0o)(0H) [116°] 

Formed by treating a dilute BL^bO^ solution of 
amido thiophene with nitrous acid and boiling 
for some time Colourless needles Sol water 
and ether Dissolves m alkalis with a yellow 
colour (Stadler, B 18, 2319) 

NITR0.(a).THIENYL.GLY0XYLIC ACID 
C.H2(N0JSC0C0JI [92°] Formed by oxida 
tionof mtro thienyl methyl ketone [123°] (Peter, 
B 18,541) Crystals 

NITRO (a) THIENYL METHYL KETONE 
C.HaNOJS CO CH 3 Two ibomendes [86°] and 
[123°] are formed by nitialing(a) thienyl methyl 
ketone with fuming HNO, at —8° (Peter, B 17, 
2646 , 18, 541) The> both yield the same di 
mtro thienyl metlnl ketone [167°] 

m NITRO THIOBENZOIC ALDEHYDE 
(G^H4(N02) CHS)x ^ A grey powder formed by 
passing HjS into an alcoholiosolution of in mtro 
benzoic aldehyde (Bertagnini, A 79, 209) InsoL 
ordinar\ sohents 

NITRO THIONYL ANILINE 
04H4(N0 ) N(SO) Formed from mtro-anilme 
and thionyl chloride (Michaelis a Humme, B 
24 755) The m compound melts at 63 5° , the 
p isomende at 70° Decomposed by hot water 
NITEO THIOPHENE C4H2(NO,)S [44°] 
(226° 001 ) Prepared by passing air charged 
With thiophene vapour through fuming HNO, 
(Meyer a Stadler, B 17, 2648 , 18, 633) Pale- 
yellow monoclinio prisms 

Di mtro thiophene C4H2(N02)2S [52®] 

(390°) Formed, together with the isomende 
[78°], by further nitration of mtro thiophene 
(Moyer a Stadler. B 17, 2648, 2779 , 18, 530, 
1778) Yellow monoclmio plates, m sol water 
Converted by repeated steam distillation into 
the isomende [78°] A drop of KOHAq added 
to the alcoholic solution gives a splendid red 
colour, destroyed by excess of KOH. Forms the 
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double compounds C4Hj(N02)^SO,oHg [60°] and 
C4H,(NOg),SOuH,o [162°] 

Bi-jiitro-tluopliene [78°] Fonned as above 
Fellow needles, volatile with steam 

NITBO THIOPHENE 8TJLPH0NIC ACID 
C4H2(NOa)(SOaH)S Formed from mtro thio- 
phene and fuming H2SO4 (Stadler, B 18, 634) 
White hygroscopic cryst^ — AgA' 

Chloride Oil 

Amide OgH^NOalS/SOaNEy [178°] 
NITEO (a) THI0PHENICACIDC4HgNSO4te 
04HjS(N0a)(C0aH) [146°] Formed from (a) 
thiophenic acid and cone HNOg at 60° (Bbmer, 
B 20, 116) Needles, slowly changed by water 
mto a variety meltmg at about 126° A little 
NaOH colours its alcohohc solution magenta 
CuA'a — AgA' needles 

Ethyl ether "EiA! [71°] 

NITEO THYMOL C«HaMe(0,H,)(N02)(0H) 
[140°] Formed by oxidation of nitroso thymol 
(R SchiJEf, B 8, 1601, Liebermann, B 10, 612) 
Di nitro-thymol [65°] Formed by nitration 
of thymol or its sulphonic acid (Lallemand, 
A Ch [3] 49, 152) Crystallme — KA' — 
BaA'a 3aq — CaA'a 6aq — AgA' lemon yellow pp 
Ethyl ether EtA [63°] Tables (from 
alcohol) (Ladenburg a Engelbrecht, B 10, 1218) 
Tn-nitro*thymol [111°] Got by nitrating 
di mtro thymol Yields a methyl ether [92°J 
(Atcherley,^ 1871,416) 

NITEO-TOLITAMIDOXIM CgH,NaO, i e 
C.H,Me(NOa) C(NOH){NHa) [4 2 1] [161°] 

Formed by heating mtro toluic nitrile with alco 
hohe hydroxylanune (Weise, B 22, 2430) 
Needles — B'HCl white crystalline mass 

0 NITEO-TOLDENE CeH4Me(NOJ [1 2] 
Mol w 137 (218°) S G 1 168 (Streng, B 

24, 1987) SV 142 3 (Lessen, A 264, 73) 
Formed, together with the v isomeride, by ni 
tration of toluene (G14nard a Boudault, 0 R 
19, 606, Hofmann a Muspratt, A 53, 221, 
Kekul6, Z [2] 3, 225, Rosenstiehl, A Ch [4] 
27, 433) Formed also by elimination of NH, 
from (2, 1, 4) mtro p toluidine (Beilstem a Kuhl 
berg, A 156, 1, 168, 348) Liquid, sohdihes at 
— 10 6° After administration to dogs it appears 
in the urine as o-nitro benzoic acid and crys 
tallmeG,4H|8N30,o2^aq(Jaff6,I2t«5 Zeit Pharm 
1878, 613 , Noyes, Am 6, 99) Long boiling 
with alkaline KjFeCyg yields o-nitro benzoic acid 
Zinc dust and alcoholic NaOH reduce it to o- 
azoxy toluene [69°] (Guitermann, B 20, 2016) 
Its product of sulphonation differs from that of 
»-mtro toluene m giving no red colour when 
boiled with alkahs (Reverdin a Harpe,Hl [2] 60, 
44) 

w Nitro-toluene OeHgMelNOj) [1 3] [16°] 

(230°) S G 23 1 168 8 V 144 0 Occurs m 

small quantity in crude mtro toluene (Monnet, 
Reverdin, a Noltmg, B 12, 445, 18, 1337) Pre- 
pared from 0- or ji-toluidine by successive acetyl- 
ation, mtration, saponification, diazotisation, and 
boiling with alcohol (Beilstem a Kuhlberg, A 
166, 24, 168, 346, Buchka, B 22, 829) Yields 
m-mtro-benzoic acid on oxidation SnOlj in 
HOlAq reduces it to pure m toluidme, while zinc- 
dust and HClAq yield chloro m-toluidine also 
BoiUng with KOH in MeOH forms (OgH4Me).NgO 
[39°] 


p-Nitro-toluene OgH 4 Mo(NOJ [1‘4] [64°] 

(234°) (Streng). 8.V 8.121*7 (Sch^, A 223,261). 


Formed, together with the 0- lsomende,by nitra- 
tion of toluene Tnmetnc crystals Much less 
volatile with steam than o-nitro-toluene Oxi- 
dised by boihng alkahne K^eOy, to p nitro- 
benzoio acid (Noyes, B 16, 62) Reduced by iron 
and HGlAq to pure jp-toluidme, while zme and 
HGlAq yield chlormated toluidme Zme dust 
and NaOH reduce it to (OgH4Me)gNg [144°], two 
azoxy compounds (GgH^MeljNgO [76°J and [70°J 
and (GaH4Me)aNjH2 [126°] (Janovskya Reimann, 
B 22, 40) CrOgClg followed by water yields 
mtro toluqumone (Etard, C B 87, 989) NaOMe 
yields a brownish red product seduced by SnGl, 
to (Bender a Schultz, B 19, 

8237) 

w-Nitro-toluene OaHj OHg(N02) Phenyl- 
nvbro-methane Formed by the acUon of acids 
upon the di sodio-denvative of mtro benzylidene 
.0(ONa)^(Na)NOg.O.Hg 
phthahde GgH^ 

briel a Hoppe, B 18, 1264 , 19, 1145) Liquid, 
boiling with decomposition at 226° Reduced by 
tin and HOI to benzylanune By heatmg with 
fuming HGl at 160° it yields benzoic acid and 
h^droxylamme Gives a white crystallme so- 
dium derivative 

Di-nitro-toluene CaHgMefNOg), [1 2 4] Mol 
w 182 [70°] (300°) SYS 137 5 (Schiff) 

S (GS2) 2 19 at 17° Obtained by nitration of 
toluene (DeviUe, A 44, 307 , Gahours, C R 24, 
665 , Ndltmg a Witt, B 18, 1336) and 0 or p 
mtro toluene Obtained also by ehmmating NH, 
from di-mtro tolmdme [196°] (Staedel, A 2 59, 
220) Monoclmic needles, ^ sol cold alcohol 
Yields tolylene m diamine on reduction (Baeyer, 
B 7,1638) By partial reduction with ammonium 
sulphide the p-mtro- group is reduced, giving 
G«H3Me(NOjj)(NH2) [1 2 4] of melting pomt [78 
On the other hand, by alcohohc SnCl^ (3 mole ) 
the 0 mtro- group is first reduced, giving 
0jH3Me(NH2)(N02) [1 2 4] of meltmg pomt [107°] 
(Anschutz a Heusler, B 19, 2161) 

s-Di-nxtro-toluene 03HgMe(N02)a [1 3 6] 
[93°] Formed by eliminating NH, from di 
mtro-o toluidme [208°] or di mtro p toluidme 
[166°] (Staedel, B 14, 901 , A 217, 189 , Nevile 
a Wmther, C J 41, 416 , Hubner, A 222, 76) 
Yellow needles (from HOAc mixed with benz 
ene), v sol benzene and alcohol Volatile with 
steam Yields di mtro benzoic acid [204°] on 
oxidation 

Di-mtro-toluene G3H3Me(N02)2 [1 2 8] [63 ’] 
Formed by heatmg (2, 3, 1, 4) di mtro toluio 
acid with dilute HGlAq (Rozanski, B 22, 2081) 
Hair-hke needles (from dilute HOAo) 

Di-nitro-toluene G3H3Me(N02)2 [1 2 61 [48°j 
(N a L ) , [62 6°] (R ) Formed by heating 
(1, 4, 3, 6)-di mtro toluic acid with dilute HGlAq 
at 250° (Rozanski, B 22, 267^ Formed also 
from toluqumone dioxim and HNO^ (Nietzki a 
Gmtermann, B 21, 428) Yellow crystals (from 
hgroin) Appears also to occur among the pro- 
ducts of the mtration of toluene (Limprioht, B 
18, 1402) 

Di-nitro-toluene 0aHjMe(N02)2 [1 2 6] [61°] 
Formed by ehmmatmg NH2 from di mtro p 
toluidme [168°] (Staed^, A 217, 206 , 225, 884) 
Formed also by nitration ct toluene Needles 
(from aleohol). 
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Dl-nitro toluene CeH,Me(NOJa [18 4]? [60®] 

8 {GS^ 2 188 at 17® A product of nitration of 
ff»-nitro toluene (Beilstein a Euhlberg) Long 
needles (from CSj) 

^a) Tn-nitro-toluene 0aH2Me(N02),[l 2 4 6] 
Mol w 227 [82®] S (CS,) 386 at 17° Formed 
by nitration of toluene (Wilbrand, A 128, 178) 
Fiat needles, v sol hot alcohol Forms with 
aniline a compound 0,H^e(N02),PhNHg [84®] 
(Hepp, A 216,865) 

(/J) Tri nitro toluene 0^jMe(N03(), [112®] 

Formed, together with the (7) isomende, by ni 
tration of m uitro toluene (Hepp) Triclmio 
prisms (from acetone) 

(7) Tri nitro toluene 0,H2Me(N0,), [104®] 

Formed as above (Hepp) Tnmetrio plates, 
a 6 c = 937 1 672 V si sol cold alcohol 
NITRO TOLUENE w PHOSPHONIC ACID 
C«H,(NO,) CH, PO(OH), Formed by dissolving 
toluene « phosphonic acid in fuming HNO, 
(Litthauer, B 22, 2144) Yellow needles, de 
composing at 217® without melting The acid 
(C«H,(NO,) CH ),PO OH melts at 212® 

NITRO TOLUENE 8ULPHINIC ACID 
CaHjMe(N08 SO H Formed by reduction of 
C.HaMejNOj SO^Cl by sodium amalgam (Otto 
a Gruber, A 146, 24) Crystalhne — NaA' ^aq 
Di nitro toluene sulphinic aoid 
0«H^(CH,)(N02)i SO^H Formed by reduction of 
di nitro toluene sulphonic ohlonde with zinc 
dust (Perl, B 18, 71) V sol water and alcohol 
Salts — A';^— A'jBa — A',Pb 3aq mmute 

prisms 

0 NITRO.TOLUENE SULPHONIC ACID 

CJl,Me(N02)(S0,H) [12 6] Formed from 

C,HMe(N02)(NH)(S0,H) [12 4 6] by heating 
its dia70 derivative with alcohol at 100^ (Foth, 
A 210,306) 

Chloride 0,H,Me(N02) (80,01) [60®], 

Amide [133 6®] Long needles 
0 Nitro toluene sulphonic aoid 
C,H,Mc(N 0J(S03H)[1 2 4] Formed by sulpho 
nating 0 nitro toluene or by nitrating toluene 
j) sulphonic acid (Beilstein a Kuhlberg, A 165, 
18 , Engelhardt a Bek, Z [2] 6, 209 , Eomatzki, 
A 221,180) 

Salts — BaA',2aq 8 (of BaA'J 68 at 
19 6® — PbA'2 2aq S (of PbA',) 77 at 18® 
Chloride Oil (Otto a Gruber, A 146,23) 
Amide [128®] (0 a G ) , [139®] (E ) , [144®] | 
(Noale, A 203, 73) Yields a benzoyl derivative 
C6H,Me(N02) SOjNHBz [180®] whence the salts 
C,H,Me(NOi SOjNEBz, Ca(C„H„N2S03), 2aq 
and BalCi^HuNjSOj), may be prepared, and 
whence PCI5 produces OJH5Me(NO,) SO^N CClPh 
[126®] from which ammonium carbonate forms 
C„H„N,S04 [128®] (Anna Wolkoff, 1871,422, 
B 6, 141) 

jp Tolutde [181®] OryataU 
O'Nitro- toluene sulphonio aoid 
0,H,Me(N02)(S0,H) [1 2 8, 6 or 6] Formed from 
(2, 1, 4) nitro toluidine by sulphonatmg and 
eliminating NH, (Fotb) Its salts are v e sol 
water 

Chloride [60®] Thick prisms 
Amide [133®] Needles 
o-Nitro toluene sulphonio aoid 
OAMe(NOJ(SO,H)[l 2 or 6 8] Formed from p- 
toluidine sulphonio acid by miration and alum- 
nation of NH« (Peehmann, A 178, 214 , Foth, 


A 280, 308) — BaA',2aq plates, si sol ooid 

Chloride 0,H,Me(N02)S020l [68 6®], 

Amide C«H3Me(N0,)80,NH,. [163 6®] 
m Nitro'toluene sulphonio aoid Formed by 
sulphonatmg m nitro toluene (B a E ) — 
BaA',2aq S (of BaA'J 1146 at 17 6® — 
PbA', 2Jaq S (of PbA',) 3 62 at 18° 
p-Nitro toluene sulphonio acid 
0,H3Me(N0J(S0,H)[l 4 2] 1134®] S 210 at 

23® , 260 at 28® Formed by sulphonatmg 
JP nitro toluene (Javorsky, Z 1866, 222, B a E , 
Jenssen, A 172, 230 , Hart a Remsen, B 10, 
1046 , Am 1, 349 , Schwanert, A 186, 361 , 
Noyes, Am 8, 168, Hausser, Bl [3] 3, 797) 
Tnmetric crystals (containmg 2^aq) NaOHAq 
yields an azoxy compound reduced by zinc dust 
to di amido stilbene ^sulphonic acid 

Salts — NH,A' long prisms, not locom- 
posed by H^SO, at 100® — NaA' 2aq— EA' S 
2 62 at 16®— BaA',3aq S 3 34 at 18 6 — 
CaA'^ 4aq — CaA'^ aq — CaA', 6aq — PbA', 3aq S. 
(of PbA',) 16 3 at 19® — PbA', 2aq 

Chloride Tablets (from ether) 

Amtde[187°] Needles 
Nitro'toluene exo-sulphonic aoid 
[1 4]C6H^(N02) CH, SOjjH Formed by nitra 
tion of 0,H, CH,SO,H (Mohr, A 221, 217) 

Chloride Oil When gently distilled it 
gives SO, and C«H,(NO,) CH,C1[1 4] [71 6®] 
Amide [204°] Prisms Accompamed by 
an isomende [140®-! 60®] 

Nitro-toluene disulphonio aoid 
0,H,Me(NO,)(SO,H), Formed by boiling p 
bromo toluene disulpbonic acid with fuming 
HNO, (Kornatzki, A 221, 198) —E^" The 
same, or an isomeric acid, is obtained by dis 
placmg Br by H and nitrating the product , it 
gives the salts E,A" and BaA" 3aq 
Di>nitro>tolnene exo-sulphonic aoid 
C,H,(N0,)2.CRS0,H Formed from the acid 
C,H,(NOj CH, SO3H and a mixture of H^SO, 
(2 pts ) and fuming HNO, (1 pt ) (Mohr, A 221, 
226) — EA' — BaA', 4aq — PbA', 4aq 
Di-nitro-tolnene sulphonic acid 
C,H,Me(NO,),SO,H [1 2 6 4] [165®] Formed 

by mtratmg toluene p sulphonic acid (Schwanert, 
B 10, 28 , A 186, 342) Tnmetric pnsms (con- 
taming 2aq) — EA' S 62 at 14 6® S (94 p 0 
alcohol) 09 at 22® —NH, A' S 4 2 at 18® — 

I BaA' 4aq B 8 at 17® — Ca A' 2aq — PbA', 2aq 
— PbA' 3aq S (of PbA'J 2 64 at 14 6® (B a E^ 
Z [2] 6, 796) 

Chloride [126®] Crystals (from ether) 
Amide [203°] Lammas 
(a) NITRO-o-TOLUIC ACID 0,H:,N0, %e 
C,H,Me(NO,)(CO,H)[2 6 1] [179®] Formed, 

together with the (jS) acid, by miration of 0 toluic 
acid , and, together with the (7) acid by oxida- 
tion of rntro-o-xylene with duute HNO, (Jacob 
sen, B 16, 1967, 17, 162) Small crystals, t. 
si sol water Yields amido toluio acid [196®] 
and oxy toluio acid [172®] — EA' aq — CaA', 2aq 
— BaA'^aq slender needles 
(8) Nitro-o-toluio acid 

CAMe(NO,) 00,H [2 8 1] [146®] Formed as 
above. Long needles Yields oxy tolmo aoid 
[188°] — BaA',2aq — CaA',2aq 
(7)-Nitro-o-toliiio aoid 

0,H,Me(NO,)CO,H[2.41]. [152®]. Formed m 
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ftbove Long needles Yields oxy toluio aoid 
[179°] — BaA'a 6aq easily soluble prisms 
(a)-Kitro>?»-toluic acid 

OJS,Me(NO,) COjiH [3 6 1] [219°] Formed, 

together with a small quantity of its (8, 2, 1)- 
isomeride [182*^], by nitration of m toluio acid 
(Jacobsen, B 14, 2353 , Ahrens, Z 1869, 183 , 
Krausler, Z 1866, 370, Panaotovic, J pr [2] 
83, 64) Monoolinio prisms — BaA'^ 2aq — 
OaA',4aq m sol water 

(i3)-Nitro m-toluic acid 08HaMe(N02)C02H 
[3 2 1] [182°] Formed as above (Jacobsen) 

$ Nitro-m-toluic acid 

0,H,Me(N02)C0^ [3 5 1] [167°] Formed by 

oxidation of s-mtro w-xylene with KMn04 **^4 
acetic aoid (ThOl, B 18, 360) Silky needles, v 
sol water — BaA'^ 4aq S 308 at 16° Needles 
Kitro m toluic acid 

OAMeCNOJCO^H [8 4 1] [214°] Formed by 

oxidation of crude mtro>xylene (Beilstein a 
Kreusler, A 144, 168 , Eemsen a Kuhara, Am 
3, 426) and of nitro isooymene (Eelbe, A 221, 
161) — NH4A' 2aq — MgA'j 7aq — CaA'^ 2aq — 
BaA'a 4aq very soluble needles 

Ethyl ether EtA' [65°] (B a. K) 
Amxde [161°] (B a K] 

NitriU OAMe(NOa) ON [80°]. 
Kltro-p-toluic acid 

OAMe(NO,)(CO^) [4 3 1] [190°] Formed 

by boiling cymene or p-toluio acid with fuming 
HNO, (Noad, A 63, 297 , Fittica, A 172, 
309 , Fittig, A 168, 251 , Ahrens, Z [2] 6, 
102) Monochmo prisms, si sol cold water — 
BaA'jdaq — CaA'jSaq — CuA'24aq — Cu3A'4(OH) 
— CUgA'3(OH) aq (Noyes, Am 10, 472) — 

Pb(OH)A —AgA' The ethers MeA' and EtA' 
are crystallme 

Nitro-;p-toluio acid 

0JE[,Me(NO2)(CO2H) [4 2 1] [161«] Obtained 

by heating its nitrile with HClAq at 195° Long 
needles — BaA'2 4aq — BaA'jSaq (Noyes, Am 10, 
472) — CaA's 2aq — CuA'2 aq — AgA' needles 
Amide [163°] Slender needles 
Nitrile CAMe(N02)ON [99°J (G , W ) , 
[101°] (N ) Formed from (3, 1, 4) nitro^-toluid- 
me by Sandmeyer’s reaction (Glock, B 21, 2662 , 
Weise, B 22, 2429 , Von Niementowski, J pr 
[2] 40, 4 , 21, 1635, 1992) Needles (from alco 
hoi) Yields on reduction with tin and HCl 
the compounds (CaH3MeCy)2N20 [182°] and 
0 gHsMe(NH2)0N [94 °] Does not form an imido- 
ether when treated with alcoholic HCl (Pinner, 
B 23,2919) 

A nitro toluio acid [218°] was obtained by 
Ahrens together with the acids [219°] and [190°] 
by the action of HNO, on crude xylene 
Bi'iiitro-o toluio acid 

0,H2Me(N02)2C02H [2 5 3 1] [206°] Formed 

by nitratmg 0 toluio acid (Jacobsen a Wierss, B 
16, 1967 , Bacine, A 239, 771 Needles Yields 
di nitro-phthalio acid [226°] on oxidation — 
BaA"2 2aq v e sol water 

Methyl ether yieM [74°] Needles 
Bi-nitro-p tolnic acid 

0AMe(N02)2CO2H [4 3 5 1] [158°] Formed 

by mtratingp toluio acid (Briickner, B 8, 1678) 
Plates (from hot water) — KA' 2aq — CaA', 2aq — 
BaA'22aq — AgA' 

BioiiltTO p toluio acid 

OJHgMefNO^) COgH [4 2 61] [188°] Formed, 

toi^ther with the isomende [249°], by nitrating 


(2, 4, l)-nitro toluio acid (Bozansky, B 22, 
2676) Badiatmg needles Yields (1,4,8) di- 
nitro toluene on heatmg with dilute HOl at 
250° — NaA' 8aq — BaA', 2Jaq — OaA',2aq 
Bi nitro^-toluic acid . 

C«H,Me(N0j2C02H [4 2 3 1] [249°] Formed 

as above (B) Trimetrio pnsms — CaA'jSq — 
BaA'2 4aq long needles 

NITRO m-TOLUIC ALBEHYBE 0,H,NO, % e 
CaH3Me(N02)CHO An oil, formed as well as 
di nitro m toluic aldehyde [112°], by nitrating 
m tolmo aldehyde (Bornemann, B 17, 1473) 
NITRO^-TOLBIDINE ^ 
OgH3Me(NH2)(N02) [1 2 8] [97°] Obtamed 

from acetyl o-toluitoe by nitration and saponi 
fication (Lellmann a Wurthner, A 228, 240), 
and also by heating its sulphonio acid with dilute 
H2SO4 at 180° (Nietzki a Pollini, B 28, 138) 
Prisms (from dilute alcohol) 

Acetyl derivative [168°] Plates 
Nitro^-toluidine 0,H3Me(NH,)(NO,) [1 2 4] 
[107°] Obtamed by nitrating 0 toluidme (1 pt ) 
dissolved in HjjS04 (10 pts ) (Nolting a Collin, 
B 17, 268) and by reduction of (4, 2, 1) di nitro 
toluene [70 6°] (GraefP, A 229, 343 , Limpncht, 
JB 18, 1400, Anschiitz, B 19,2161) Orange 
monoclmic prisms Sweet taste — B'2H2S04 
plates, decomposed by water 

Acetyl derivative [161°] Needles 
Nitro-o toluidme 0,H,Me(NH2)(N02) [1 2 5] 
[128°] Obtamed from its acetyl derivative 
which IS got by nitrating acetyl 0 toluidme (Beil 
stem a Kuhlberg, A 168, 345) Small lemon 
yellow needles (from water) 

Acetyl derivative [197°] Needles 
Nitro 0 toluidme C,H,Me(NHJ(NO,) [1 2 6] 
[92°] Formed by reduction of (6, 2, 1) di nitro 
toluene (Cunerth, A 172, 223 , Ullmann, B 17, 
1967) Formed also, together with the (1, 2, 4) 
isomende, by nitratmg 0 toluidme m presence of 
a large excess of H^SO, (Green a Lawson, priv 
com ) Bnght yellow slender needles — B'HCl 
Acetyl derivative [168°] Needles 
Benzoyl derivative [167°] 

Nitro m toluidme 0,H3Me(NH,)(NOj)[l 3 6^ 
[184°] Formed from its acetyl denvative, which 
18 got by mtratmg acetyl m toluidme (Beilstem 
a Euhlberg, A 158, 348) Obtained also by 
heating the ethyl ether [64°] of nitro cresol 
[129°] with NHsAq at 150° (Staedel, A 2o9, 
214) Needles, v sol alcohol Yields tolyleno 
p diamme [64°] on reduction (Fileti a Crosa, O 
18, 298) 

Acetyl derivative [102°] Cubes 
Nitro m-toluidme 0eH,Me(NH2)(N04)[l 3 4] 
[109°] Formed by heating the ethyl ether [61°] 
of nitro-cresol [66°] with NHgAq for 8 hours at 
160° (Staedel, A 269, 226) Golden plates, m 
sol alcohol 

8 Nitro m toluidine 

C«H,Me(NH2)(NO,)ri 3 6] [98°] Formed from 
5 di nitro toluene (Becker, B 16, 1138 , Novile 
a Winther, C J 41, 416, Staedel, A 217, 199) 
Needles —B'HOl [66°] Prism’s 
Benzoyl derivative [177°] 

Nitro m toluidine C3HaMe(NHJ(N02) [1 3 2] 
[68°] Formed by reducing (2, 8, 1) di nitro- 
toluene (Limpncht, B 18, 1401) —B'HOl.— 
B'gHjSO^ tables, v sol hot water 

Acetyl derivative [186°] Needles 
Nitro^toluidine OaH,Me(NHa)(N02) [1 4 3]. 
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[ 116 ^] Formed from aoetyl-i} tolaidme by nitra 
tion and hydrolysis * (Beilstem a Kuhlberg, A 
166, 23 , liorenz, A 172, 177 , Hdbner, A 208, 
813, Oosack, J3 13,1088, Ehrlich, B 16,2009, 
GaUermann, B 18, 1483 , Lellmann, A 221, 7 1 
N61ting,B 17,268) Formed also by heating nitro- 
p oresol with NH^Aq at 180® (Barr, B 21, 1643) 
j^d monoclinio prisms, a o c » 1 358 1 1 766 • 

3 = 64° 61' (Panebianco, O 9, 358)~B'H01 — 
B'HNOa crystals, decomposed by water 

Acetyl derivative [95°] Needles Re- 
duced by means of ammonium sulphide at 0® to 
{OjH3Me(NHA9) jjNjO [196®] and the compound 

[234°]. whence B'HOl, 

B'«H.PtCl„ and B'HNO, (Bankievitch, B 22, 
1396) 

Tnchloroacetyl derivative [66®]e 
Valeryl derivative [88®] Yields on re- 

ducticn O.H,Me<^^0 0,H, [145°] 

Benzoyl derivative [143®] Needles 
Nitro p toluidine C,H,Me(NH,)(N02) [1 4 2] 
[77 o" i’ormed by reduction of (4, 2, 1) di- 
nitro toluene (B a K ) and, together with a 
small quantity of the preceding isomeride, by the 
action of nitric acid on a solution of p toluidine 
in (Hubner, B 10, 1716 , Nolting a 

Collin, B 17, 2b3 , Toth, A 230, 299) Mono- 
clinic needles -B'HCl [220^] — B'ENO, — 
B'^H b04 2aq stellate needles — B^AgNOj 
[Idi"'^ Greenish jellow crystals (Mixter, Am 
1, 241) 

icetyl derivative [144 5®] Needles 
(Wallach, A 234, 353) 

Benzoyl dev native [172®] Pale yellow 
prisma (Bell, C N 30, 202) I 

Di-nitro-o toluidine i 

C,H Me{NH,)(N02)2 [1 2 3 5] [208®] Formed 

from di nitro o cresol and its ethers by the action 
of NH, (Staedel, B 14, 900, A 217, 186, 203, 
Van Romburgh, R T G S, 398 , Barr, B 21, 
154 i) Yellow pi isms (from xylene) 

Di-nitro-m toluidine 

C,H Mc(NH )(NO ) [1 3 4 6] [193®] Formed 

fiom the ethyl ether of di nitro 7 h cresol and 
NH,Aq at 100® (btaedel, A 259, 220), and from 
CgH MeBr(NO and NH, (Jackson, B 22, 1232) 
Foimed also by reducing (7) tn nitro toluene 
(Hepp, A 215, 368) Yellow crystals, yielding 
di nitro toluene [71°] on elimination of NH« 

Di - nitro -p - toluidme OaH3Me(NHJ(NOj2 
[1 4 3 5] [168®] S (CSj) 32 at 18® Formed 

by nitration of acetyl or benzoyl p toluidine and 
hydrolysis of the product (Beilstem, B 13, 242 , 
Hubner, A 222, 73) Formed also by the action 
of ammonia on the ethers of di nitro p cresol 
(Staedel, A 217, 183) Needles, si sol alcohol 
Yields chrysanisic acid on oxidation 

Acetyl derivative [195°] Needles Yields^ 
on reduction an azoxy- compound [236®], an azo- j 
compound [244°], and O.H*N,0, [256®] The j 

oompoundB O.H,Me(NOJ<j^^OMe [246°] and 
[266°] may also be 

got by reduction (Bankievitch, B 21, 2404) 
Tnchloroacetyl derivative [142®]. 
Prisms or needles (Fnedenci, B 11, 1975) 
Benzoyl derivative [186®] Needles 

VoL III 


An isomeric body [203®] isgotby nitratmg bena- 
oyl-(2,l,4) nitro toluidme (Cunerth, A 172, 229). 

Di - nitro - p - toluidme 0,H,Me(Nl4)(NOj), 
[1 4 2 6] [168®] Formed from tn nitro-toluene 
[82®j and ammonium sulphide (Tiemann, B 3, 
218, Beilstem, B 13,242, Staedel, A 226,884>. 
Needles, v sol alcohol 

Di nitro -p - toluidme OAMe(NHj)(NO*)a 
[94®] Formed by heating (J) tn nitro toluene 
with alcoholic NH, at 100® (Hepp) Golden 
needles (from HOAo) 

Tn - nitro - m - toluidme CgHMe(NH2)(NOj), 
[1 3 2 4 61 [136®] Formed by the action of 

NHj on the ethyl ether of tn nitro m cresol 
(Noltmg a Sails, B 16, 1864, A Ch [6] 4,128, 
Staedel, A 269, 222) Small cubes, sol alkalis, 
formmg a red solution 

NITBO-p-TOLIJIDINE SULPHOITIC ACID 

C,H,Me(NH2)(NO,)(SO,H) [1 4 2 5] S 1603 at 
15® Formed by sulphonating nitro-p toluidme 
(Limpncht, B 18, 2183 , Foth, A 230, 298) — 
KA'aq — BaA'24aq — PbA'jS^aq ? 

DI-NITBO TOLYL-ACETIC ACID 
C,HMe(N02) CH^CO^H [173°] Formed by 
nitration (Senkowsky, M 9, 856) Yields the 
ethers Me A' [41®] and EtA' [68®] crystallising 
in needles 

NITRO p-TOLYL-AMIDO-ACETIC ACID 

[1 3 4] C«H3Me(\02) NH CH CO,H [190®] 
Formed fiom nitro p toluidine and bromo acetic 
acid (Plochl, B 19, 9 , Leuckhait B 20, 24) 
Prisms — NH4A' — BaA'jJaq — PbA'j purple 
red needles 

Ethyl ether [65®] Needles 
NITRO o TOLYLAMIDO BENZOIC ACID 
[3 4 1] C,H,(N03)(NHC,H ) CO^H [211®] 

Formed by heating 0 toluidine with bromo nitro- 
benzoic acid (Heidensleben, B 23, 3461) Brown 
needk s — NaA' x&q red needles 

Ethyl ether EtA' [106®] Leaflets 
m Nitro p tolyl amido benzoic acid 
0^,Me NH CeH,(NO J CO H [257®] Formed 
fiom p toluidme and bromo nitio benzoic acid 
(SchoplI, B 22, 3288, H) — NaA' dark red 
needles 

Ethyl ether EtA' [115®] Leaflets 
NITRO DI p TOLYL AMINE 
NH[C H )[G,H,N02) [85®] The benzoyl 

derivative [167®] is formed, together with 
that of di nitro di tolyl amme [191°], by nitra- 
ting benzoyl di p tolyl amme (Lellmann, B 16, 
831) 

Hexa nitro di p tolyl amine 
NH(C,HMe(N03),)2 [258®] Formed from di- 

tolyl-mtrosamine and fuming HNO, (Lehne, B 
13, 1545) Tnmetiio crystals 

NITRO TOLYL-ISOBDTYRIC ACID 
[1 3 6] C«H,Me(N02) CH^ CHMe CO^H [139®] 
Formed from lodo isobutyl toluene and dilute 
HNO, (SGI 12) at 200®(Effront,B 17,2326) — 
AgA' colourless plates 

NITRO TOLYLENE DIAMINE OyH^NjO* i e 
0,H2Me(N02)(NH2)2 [1x2 6] [154®] Obtained 
from its acetyl derivative [263®], which is 
got by nitratmg di acetyl tolylene diamme (Tie- 
mann, B 3, 9 , Ladenburg, B 8, 1211) Needles, 
with violet reflex Yields a di-benzoyl de 
rivative [246®] (Ruhemann, B 14, 2666) 
Nitro-tolylene diamine Benzoyl deriva» 
live 0.H2Me(N02)(NH2)(NHBz)[l 2 6 4] [139®]. 

S S 
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Fomed by redaomg benzoyl-di-nitro-toluidine 1 4) (A 0 Perkin, 0. /• 87, 898) Needles (from 
(Hdbner, A 208, 317) Red needles (from wateil. xylene) 


Nitro tolylene diamine OeH,Me(NO,)(NHs), KITB( 
[16 4 2]? [132°] Formed by reducing (6, 4, 2,1)- NlTB 

tn-mtro-toluene (Tiemann, B 8, 218) Red three foil 
prisms (from water) three di-n 

Tri-nitro-tolylene-diamine (On 

0^e(N0,),(NH^,[12468 6] [222»] Fomed 
from 0«M6(k02)sBr. and alooholio NH, (Palmer, o w mo, 

B 21, 3601) Small yellow prisms OJEL(NO 

NITRO /tOLYLBNE-TETRA. MBTHYl -DI- 


HsU NITRO-ORAOIL v Nitbo-dz oxy by imxdinb 

'{uii iriTSO-USAlintO-BBNZOIC ACIDS The 

three following acids are obtamed by boilmg bhe 
three di-mtro-nramido-benzoic acids with aqueous 
- NH* (Qness, B 6, 193) — 

O.H,(NO*)(NH CO NHj) OO^H [6 3 1] Crystals* 
C»H,(N0*)(NHC0NH3)C0;H[4 31] Needles, 

0*H,(N0*)(NHC0NH*)C02H[2 31] Plates 

•"J* TheisomerioCA(NO*)(NH CO NH*)CO*H[6 3 1] 


NITBO;TOLY^Hfi.TJST»A. -ill- Thei8omerioOA(NOj(NH CO NH*)CO*H[6 3 1] 

AMINE ^5«H^®(NOa)(NM^j [63 ] Fomed by jg formed, together with nitro di-uramido benzoic 
mtrationJNieme^owsfa, B20, 18^ Pmms the action of potassium cyanate on 

DI-NITaO-DI-TOLYL-ETBOTEira-DIAMINE amido benzoic acid (Griess, B 17, 2184) 

OJB[,(NHC,H*Me NO,)r [196^ Formed from it yields the salt BaA'* 6aq 
(3,1,4) mtro toluidine and ethylene bronude Nitro-dinramido-benzoic acid 
(Gattermann a Hagei^B 17, 779) ^ Bed platM C0)*N 0*H,(N0*)C02H forms crystals (con- 


1 , 4 ) mtro toiuioine ana einyiene oroimae Nitro-dinramido-benzoic acid 

(NH* CO)*N 0*H,(N0*)C0*H forms crystals (con- 
NITRO-TOLYL-HYDR^nTE ^LPHONIO taming 2aq), and yields the salt BaA'^T^aq 
0,Eyie(N02)(NJE[j)(S0*H) [1 2 4 6] Three crystallme di-nitro m-uramido benzoic 


XO, ,aX9«i xauiots — x^aka.*«ik4 jrcuuw pxxoiuo 

NITRO-TOLYL-METHYLENE PHTHALIDE 


, Cfcz:0(N0*) 0,H* 


Formed from 


by mtratmgp-uramido-benzoic acid 
NITBOTJS AOID i; Nithoobn, p 567. 
NITRONS ETHER v Ethyl nitrite 
NITRO-TTVITIC ACID 


tolyl-methylene-phthahde by the action of mtrous 0*B[*Me(N02)(C03H)*[l a; 3 6] [227°] Formed, 

X(NO*) 0H(N0*)0,H, together with an isomende OsHyNO.Jaq [260°] 
acid, th^ resultmg 0^^ \ by mtratmg uvitic acid (Bdttinger, B 9, 804 , 

n A 189. 1711 Prisms fcontainmcr 2afll — KA" aa 


[133°] bemg boiled with dilute alcohol (Heilmann, 
B 23,3163) Needles 

NrmOTOLYL METHYLENE. PHTHALIH- 

< C=:C(NO*) C,H, 

X [159°] Formed 

CO NH 


by mtratmg uvitic acid (Bdttinger, B 9, 804 , 
A 189, 171) Pnsms (contammg 2aq) —KgA^' aq 
ihol (Heilmann, — BaA"aq — OaA"8aq needles, m sol hot 
water 

E-PHTHALIM- NITRO VALERIC ACID C,H*(NO*) CO,H 
Formed by the action of nitric acid on isovaleric 
[169°] Formed acid and on di isoamyl ketone pessaignes, A 
79, 374 , Bredt, B 16, 2319 , Brazier a Gossleth, 


from tolyl methylene phthalimidme and mtrous \ A 76, 262 , Schmidt, B 6, 602) 


acid (Heilmann, B 23, 3161) Needle 
alcohol) 

NITRO m.T0LYL.PR0PI0NIC ACID 


Needles (from tables AgA' pnsms (from hot water) 

DI NITRO VINYL FURFITRANE 
! ACID 0*H*(N0*)0 CH CH NO*. [144°] I ormed by 


C,H8Me(NOJC*H,CO*H [130°-136°] Formed mtratmg vinyl furfurane (Priebs, B 18, 1362) 


(SGI 26) at 200° Effront, B 17, 2327) Needles 
jfrom water) 

DI NITRO DI-TOLYL-PROPIONIC ACID 

(CeH,MeNO*)*CMe CO*H [129°] Formed, 


together with the tetra mtro- acid [225°] by ni 
trating di-tolyl propiomo acid (Haiss, B 16, 
1476) Yellowish crystals 

DI NnRODlH^TOLYL-SNLPHAZIDE 

^hH, 4N40*S % 6 

[2 4 1] C*H,Me(NO*) NH NH SO. 0*H,(N0*)Me 


Needles NITRO VINYL PHENOL Methyl deri- 
vative CaH8(N02)(CHCHN0J0Me[3 1 4] 
ACID [163°] Formed from the methyl derivative of 
Formed P coumano acid and HNO, (Emhorn a Grab- 

* A ojo ctOfW Tr-ti /. 


field, A 243, 369) Yellow needles (from alcohol) 
o NITRO-o XYLENE C*H,Me*(NO*) [1 2 4] 
Mol w 161 [29°] (258°) SG §1139 

Formed by nitration of o xylene (Jacobsen, B, 
17, 160) Long yellow prisms ’ 

c-Nitro-o-xylene C*H3Me*(NO J [1 2 3] (250® 


ii2 7T1I2T at789mm) S G if 1147 “Fonned toge- 

hoUo SO, npon mtro o-diMio toluene (Limprjoht, loomende, by the aoUon of 

15 20,1241) Smell yellow pnsms ’ H,SO, HNO, on o xylene (Nbltmg a Forel, 

5ITK0.T0LTL.THI0CABBAMI0 ITHEB ^ ^ H Me (NO 1 (1 8 21 

[12 410.H,Me(N0JNH 0S0Et [9p Formed (aago) T g Ui*uf®Od from 
by^bo^ with alcohol mteo-tolyl-thiocarbiiM^^ mtro lyUdme [78°] by elinunatmg NH, (Gre- 
w^oh ,8 prodnoed by the Mtion of Ao,0 on vmgk, B 17. 2480), and, together iShthe 

& ^ (1-M) •«>“««de. by Wtmn ol m xylene with 

2887) Needles, t sol alcohol gjjO ana HBO, at 0° (N a F ) Liquid 

SIXEO.TOLTtIHIO.DBBAB ThefoUowmg ^W^xylene OAMeJNb,) [1 3 41 (244o 


SC ^ ’ (1-8-^) •aomewde. by mtration ol m xylene with 

2387) Needles, t boI alcohol gjjO and HBO, at 0° (N a F ) Liquid 

SIXEO.TOLTL.IHIO.DBBAB TheloUowmg ^W^xylene OAMeJNbj [1 3 4] (244o 

S V 164 6 Formed by nitrating m-xylen. 


(B 18, 2387) from 0*H*Me(N 0*) (NH!*) [1 2 4] (HArmsei 

NH*.6sNH0AMe&03 [176°] Ji 268.81 

[4 1] OAMe NH OS NH OAMe(NOJ [169®], xyhdme I 
OS(NHOAMe(NOJ)*. [207®] ^ ,.Nlt 

DI-NITRO-DI^-TOLYL-VREA [76®]. ( 

CO(NH 0 (o. 288®] Formed from ehnunati: 
di-p tolyl-guamdme, ileohol, and HNO* (SG (Wroble^ 


(Hsrmsen, B 18,1668) or its dihydnde (Wallach, 
A 268, 880), and by eliminatmg NH* from mtro- 
xyhdme [128®] (G f Liquid 

s-Nitro-m-xylenf 0*H«Me*(N0*) [1 8 6], 
[76®]. (268® 1.V) at 789 mm. Fonned by 

ehnunatmg NH, from mtro-xyhdme [70°] 
(WroblewAy, i 207, 94 , Bl [2] 84, 882 , Thdl, 



NITRO-XYLENOL 8ULPHONIO ACID 


B. 18, 860, NOltmg a Eorel, B IB, 2678) 
Needles, volatile with steam 

Nitro i>.x7leae OAMo,(NOJ [1 4 2] (289® 

1 V ) at 789 mm S Q 1 182. Formed by 
miration of ji-xylene (Jannasch, A, 176, 55 , 

N a P) LiqmA 

w-Nitro m-xylene 0«H4Mef0H3.N0J. Formed 
by the action of alkalis followed by HCl^ on 
.C=C(NOJ 0,H,Me 

\ (Heilmann, B 28, 

\coo 

3164) Oil, with irritating odour 

Di-nitro m xylene 0,HaMe,(N0J, [13 4 2] 
Mol w 196 [82°] Formed, together with the 

isomende [93°], by mtrating m xylene with HNO, 
and HjSO, at 5° (QTevmgk,B 17, 2422) Plates, 

V sol alcohol 

Di nitro m-xylene 0,H3Mej(N0j), [18 4 6] 
[93°] Formed by mtrati^ m^xylene or its di< 
hydride (Luhmann, ^ 144,274, Fittig, ^ 148, 

5 , Wallach, A 258, 832) Crystals {horn alco* 
hoi) 

Bi-mtro-p-xylene 0,H^e2(N02)j [14 2 8] 
[93°] Formed, together with the isomende 
[124°], by nitrating p-xylene (Bammer, Bl [2] 

9, 434, Fittig,^ 136, 307, 147, 17, Jannasch, 

A 171, 79, NSltmg, B 19,144, Lellmann, A 
228, 252) MonocUmc crystals Yields xylylene- 
di amine [75°] 

Di nitro jp-xylene 0*HaMe,(N0J, [1 4 2 6] 

L124°] Needles 

Di-nitro ^-xylene 0,Hj,Me,(N02), [14 2 5], 
Formed in small quantity by nitrating p xylene 
(L ) Long yellow needles (from alcohol) 

Tn mtro-m xylene 0,HMej(N0J, [13 2 4 6]. 
Mol w 241 [o 182°] Formed by nitration of 
m xylene or its dihydride (Luhmann , Grevingk , 
TUden, C J 45, 416 , Wallach, A 258, 333) 
Crystals, insol hot alcohol 

Tri nitro-p xylene C«HMe^(NOj), [1 4 2 3 5] 
[140°] Formed by nitration of p xylene (Fittig , 
N6ltmg, B 19, 145). Crystals (from benzene) 

NITEO w-XYLENE PHOSPHOBIC ACID 

C, H,Me3(NOJPO(OH)^ Two acids of this for- 
mula, [100°] and [182°], are formed by nitrating 
7?i-xylene (o)-phosphomo acid (Weller, B 20, 
1722 , 21, 1492) From w xylene {$) phosphonio 
acid an isomeric acid [107°] is obtained, and 
another isomende [224°] may be obtained from 
p xylene phosphomo acid 

NITBO m-XTLENE 8DLPH0KIG ACID 
CAMe.,(N02)(SO,H) [18 6 4] [132°] Formed 

by sulphonating nitro m xylene and by mtratmg 
m-xylene (o) sulphonio acid (Harmsen, B 13, 
1558 , Limpncht, B 18, 2191 , Claus a Schmidt, 
B 19, 1418) OrystaU NaA'aq—NaA'2aq-- 
KA'-NH,A'-BaA',8iaq— CaA',6aq S 6 35 
at 18° — MgA's 9aq — OuA', 6aq — PbA', 4aq — 

AgA' aq 

Amide [179^ (L)j [187°] (0 a. S) 

Chloride [98°] (L) 

Bitro-m-xylene sulphonio aoid 
C,H2Me,(NOJ(SO,H) [18 5 4] [100°] Formed, 
with the preoecUng and succeeding acid, by 
nitrating (1,8,4) xylene sulphomc acid (0 a S ) I 
Plates — NaA'aq —BaA'gli^^^—CaA'sOaq 
— PbA',aq — OuA', 6aq —AgA' aq , needles, v, 
ioL water 

Amide [IBB^ Needles. 

Chloride [97°] 


Nitro-m-xylene sulphonio aoid 
0,H*Mo2(NOa)SO,H [1 3 2 4] [144®] Formed 

as above (0 a S ) Plates (containing aq) — 
KA'iaq — NaA'aq — BaA'^— CaA'-— PbAr- 
CuA^,2aq -AgAUaq 

Chloride [96^ Needlee. 

Amide Needles 

Di-nitro-xylene snlphonio aoid 
0.HMe2(N02)2S0,H [18 6 5 4] [70°] Formed, 

as well as the following isomende, by mtratmg 
m-xylene sulphomc acid (Claus a Schmidt, B. 
19, 1425) Plates.— KA' - NaA' aq — BaA', Aaq. 

— BaA'j2Jaq — CaA'.Saq — PbA',4iaq — 
CuA', 4aq p^e green plates 

Chloride [118°] Crystals. 

Amide [158°] Needles 
Di*nitro-xylene snlphonio aoid 
0.HMe,(N02)2S0,H [13 6 2 4] Needles (eon. 
tainmg 2aq) (Limpncht, B 18, 2192 , 0. a. S )• 

— NaA'aq — KA' — BaA'j3aq — CaA'^S^aq 
CuA', 2iaq — PbA'j ^ aq pnsms. 

Chloride [123°] Prisms 
Amide [193°] Pnsms 
HITEO . m - XYLENOL CANO, i^ 
CAMa,(NO,)(OH) [1 3 a; 4] [68 5°] Formed 

by mtratmg m-xylenol (Lako, A 182, 32) 
Needles — KA^ daq dark red plates 

Nitro m xylenol 0,H,Mo,(NO,)(OH) [95°] 

Formed by the action of mtrous acid on the 
mtro xyh(hne obtained by partial reduction of 
di mtro m xylene (Pfaff, B 16, 616, 1186) 
Needles — KA'2aq red crystals 

Methyl ether MeA' [57°] Needles 
(o) Nitro p-xylenol 

CAMe,(NO^(OH) [14 6 3] [115°] (0 ) , [122°} 
(G a S ) Formed by oxidising mtroso-yi-xyle* 
nol (the oxim of phlorone) with ^ahne ]^FeCy, 
(Ohven, C 12, 162 , Goldsohmidt a Schmid, B. 
18, 569) Needles, soL hot water 

(3)-Nitro ^-xylenol C,H,^e,(NO^(OH). 
(236°) Formed by mtratmg p xylenol (0 ). 
Oil —BaA', purple scales 

(7)-Nitro p-xylenol [89°] Formed by heat- 
ing p xylenol sulphomc acid with fuming EQiO, 
(0 ) Light-yellow scales — KA' aq —BaA', aq • 
light yellow scales 

Nitro-p-xylenol C,H,Mo,(NO,)(OH) [14 8 5]. 
[91°] Formed by the action of mtrous acid on 
the corresponding mtro xylidme (Von Eosta- 
necki, B 19, 2320) Buff-coloured plates; 
perhaps identical with the precedmg isomende. 

Nitro-p-xylenol Ethyl ether 
0,H,Me,(N0a)(0Et) [85°] Formed from p- 

xylite by nitration and treatment with nitrons 
acid (N5lting, Witt, a. Forel, B 18, 2667) 
Di-nitro-o-xylenol 

0,HMe,(N0J,(0H)[l 2 8 5 4] [128°] Formed 

as a by-product by mtratmg o*xylene (NOlting 
a. Pick, B 21, 8158) Obtamed also from (1, 2, 4)- 
xyhdme. Needles, si. soL cold water 
Di-nitro-o-xylenol 

0,HMe,(N0J,(0H)[12 8 4.6] [82«] Obtained 

by mtrating and di^otising (1, 2,8)-xyhdme (N. 
a. P ) Orange yellow needles, m. sol water 
Di-mtro-p-xylenol [121°] Formed from p- 
xylenol, HaSO^, and HNO, (Kostanedo, B 19, 
2821) Yimow plates (from wate^ 

NITBO-fTi-XYLEirOL SULPHONIO ACID 
OA«fea(NOd(OH)(SOjH)[l Sue 6 4] Formed 
fiom mtro-xyhdine smphonio aoid by the diazo 
reaetion (Limpncht a. Sartig, B. 18, 2190 , A* 

8 8 2 
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NITRO-XYLENOL SULPHONIO ACID, 


S30, 340) — BaA's 3aq --PbA', 3aq The ethyl together as the 7U>6{6 tneto^ The apphoation 
lerivat%ve forms GeHMe2(N02)(0Et)(S0,E) aq, of the term noble to metals is' a survival of the 
irystallismg m plates alchemioal notion of a close connexion between 

• m - XYLIBINE OgHioNjO* te physical and moral properties Gold was regarded 
3fiH2Me2(N02)(NH2) [1 3 6 4] [76°] Formed by the alchemists as the purest metal, as th^t 

rom acetyl m-xylidine by nitration and saponi which most nearly approached their ideal ele 
ication (Wroblewsky, A 207, 91 , Ndlting a ment As gold did not change when heated in air, 
B'orel, B 18, 2677) Orange needles and did not dissolve in any single acid, these two 

Acetyl derivative [173°] Needles properties came to be looked on as character 
Nitro-m-xyhdine istic , and when these properties were found to 

[)<jH^e2(N02)(NH2) [1 3 6 4] [123'’] Formed belong also to certain other metals these other 

by reduction of di mtro m xylene (Fittig, A 147, metals were placed in the same class as gold 
L8 , Wallach, A 268, 332) and by nitration of Silver dissolves in mtrio acid, bqt it does not 
1,3,4) m xyhdme (1 pt ) dissolved in H^SO, change by heating in air , hence Ag was often 
[10 pts ) (Ndltmg a Collin, B 17, 266) Orange classed with An as a noble metal The term 
leedles — B'HOl — — B'2H20204 nohU is applied in this article to the seven metals 

Acetyl derivative [160°] named above, as a convenient form of expressing 

JDiacetyl derivative [116°J, the fact that these metals have many properties 

NitrO'S m-zyhdine in common The seven metals are all found un 

DjH2Me2(N02)(NH2) [1 3 4 6] [64°] Formed by combined in nature , they are all very lustrous, 
nitration of 8 m-xylidme dissolved in 10 pts of heavy, generally ductile and malleable, haid 
Done KjSO, (NOlting a Forel, B 18, 2679) (except Au) , some are not oxidised by heating 
Yellow needles Volatile with steam in an, others combine with 0 at high tempe 

Nitro-m xyhdme ratures 

0eH2(CH8)2(NO2)(NH2) [1 3 2 4] or [1 3 4 2] [78°] Au has been known from prehistoric times 
Formed by reduction of di-nitro m xylene [82°J Pt was discovered about 1760 , and the other Pt 
with alcoholic ammonium sulphide (Grevmgk, metals from 1803 to 1845 The name platinum 
B 17, 2426) Yellow needles, sol hot water is said to be derived from platina del Pinto 
Acetyl derivative [149°] White = diminutive of pla to *= silver), a name 

needles by which the natural alloy of the metal \\a3 

Nitro2)-xyhdmeO«H2Me2(N02)(NH2)[l 4 6 2] known m New Granada, from whence it was 

[142°] Formed by nitration of acetyl p xyhdme 1 first obtamed The names palladium and rho 
and saponification, or by nitration of p xyhdme dium were given by Wollaston who separated 
dissolved in cone HjSO, (Nolting, Witt, a horel, these metals from Pt ore, in 1803, the first sug 
B 18, 2666) Formed also by reducing di nitro i gested by the planet Pallas discovered about 
p-xylene (Kostanecki, J5 19,2318) Brownish 1 that time, and the second from = a rose, in 
yellow crystals On reduction it gives the para allusion to the colour of solutions of the salts of 
dianune [147°] the metal Tennant discovered two other metals 

Acetyl derivative [166°] Needles in Pt ore, in 1803 , he called one indium, be 

Nitro xylidiiieO<jEI^Me2(N02)(NH2)[l 4 8 6] cause of its many coloured salts (Tp(s = the ram 
[96°] Formed by reduction of di mtro 2? xylene bow), and the other osmium, because of the 
[123°] (Fittig, A 147, 22, Kostanecki, B 19, peculiar smell of its volatile oxide {o(rixi)-e. 
2320) Needles (from alcohol) smell) In 1845, Claus separated a sixth metal 

Acetyl derivative [180°] Needles from Pt ore from the Ural, and called it ruthe 
Di>mtro p xylidine mum, m allusion to Russia 

OflHMe2(NOj2(NH2) [1 4 3.6 2] [203°] Formed Ru, Rh, Pd , and Ir, Os, Pt, form the second 

from tri nitro-j? xylene and alcoholic NHg (NOlt and third sections or families of Group VIII m 
mg, B 19, 146) Needles (from HOAc) the periodic classification of the elements , the 

Di ziitro-xylidine [192°] Formed oy reduc first family of this group is composed of Fe, Ni, 
tion of tri mtro-xylene (Bussenius a Eisenstuck, and Co Au belongs to Group I , it is a mem 
A 113, 166, Beilstem, A 133, 45) Yellow ber of the family Ou, Ag, Au As Cu follows 
needles immediately after Fe, Ni, Co m the long period 

NITEO XYLIDINE SDLFHONIC ACID beginning with K and ending with Br, and as 
08HMe2(N02)(NH2)S08H [1 8 a; 6 4] S 0818 at Ag follows Ru, Rh, Pd, in the long period Rb to 
8° Formed by nitrating xylidine sulphomo I, so Au is placed in immediate succession to 
acid (Limpricht a Sartig, B 18, 2189 , A 230, Os, Ir, Pt m the long period which, when it is 
338) Needles — KA' 14aq — BaA'2 IJaq — complete, will begin with an alkali metal re 
PbA'2 fl-Q yellow silky neemes sembUng Os and end with a halogen more or less 

NITBO-XYLYLENE DIAMINE OgHjiNaOjt e like I Looking at the position of Au in the 
04HMe2(N02)(NK2)2 [216°] Formed by reducing periodic scheme of classification (u Table, p. 204, 
tri-mtro-m xylene (Bussemus a Eisenstuck, A vol u ) one may say that the relations of this 
118, 169, Fittig, A 148, 6, Wallach, A 268, element to Os, Ir, and Pt will be found very simi 
388) Red pnsms With EtI at 105° it yields lar to the relations of Ag to Ru, Rh, and Pd, and 
orystallmeOeHMe2(N02)(NEt2)(NHEt) — ^B''HOI also to the relations of Ou to Fe, Ni, and Co 
— B^HjClj — B"H^t01«3aq — B'^S04 2aq — The table on page 629 presents some of the 
B"(H8S0^2aq — B"2H8S04 important properties of the metals Ru, Rh, and 

NITBYli OHLOBIDE v Nitrogen oxychlor- Pd 
ides, under Nitbooen, p 670 These three metals form oxides MO and MO, , 

NOBLE METALS The elements Gold, Ru^ Bu and Rh also form MjO, , Bu forms a volatile 
themwn, Bhodmm, Palladium, hndvum. Os- oxide BUO4, Bh forms BhO,, and PdjO is 
Vifi/umt and Platinum are sometimos classed known Tne oxides MO are basic, forming salts 



NOBLE METALS 


* Atomic vslights 

9 

Spec gravtiUs 
(approx ) 

Atomic weight 
spec gravity 

Melting points 
(approx ) 

Spec heats 

Occurrence and 
preparation 

Physical 

properties 


Chemical 

properties 


* BUTH8NIUM RHODIUM PALLADIUM 

1014 102 7 106 3 

The only compound of these elements which has been gasified is RuO^ The S«Ht 
of each has been determined directly Molecular weights unknown 

128 121 114 

85 86 98 

above 2000® 2000® 1600°-1600® 

061 058 06 

The metals Rh, Ru, and Pd, occur in small quantities m many Pt ores, they 
are usually separated m the form 2NH4CI MCl^ , on strongly heatmg these 
double chlorides, the metals remain 

White, lustrous, hard, Grejish white, very hard, White, hard, lustrous, 
brittle, crystalline , less malleable, not very due ductile and malleable , 
ductile and malleable tile, may be fused in most fusible of the Pt 
than Pd , fuses m 0 H OH flame, and is thus metals Crystallises m 
flame obtained m crystals octahedral and also in 

hexagonal forms 

Oxidised by heating pow Oxidised at red heat, Oxidises superficially at 
dered metal m air , also when in powder , com moderate temp , at 
by heating with KOH or bines with Cl at red higher temps the oxide 
K^COj, forming K^uO^ heat , unacted on by any is reduced Absorbs H 
which is sol water acid , but when alloyed rapidly, probably form 
Combmes with Cl at red with Pb, Cu, Ac , dis mg a definite compound 
heat , dissolves very solves m aqua regia Dissolves in hot cone 
slowly m aqua regia Fused with KHSO4, forms HClAq or HjSOi , also • 

a soluble Rh E sulphate sol HNO^and agua regia 
Absorbs H rapidly When 
m very fine powder, de 
composes H^COj to H 
and CO2, and C^H^O to 
H and CaH.O 


MX(X=S04 Ac) RujO, and Rh.Oj are also 
basic, the conesponding salts are M 3X A few | 
salts corresponding with RuO ha\ebeen isolated, 
but none derivable from RhO, or PdOj has been 
prepared RhO, has not yet been proved to be 
basic RuOj 18 not known, but a few salts 
{ruthenates) have been isolated in which RuO, 
forms the negative radicle, e g K JluO, An acid 
KRUO4 is known , the K salt (KRuOj is said to 
be isomorphous with KCIO4 and KMn04 RUO4 
is a solid melting at 0 26° , it is very volatile , 
easily reduced to lower oxides, explodes at 
c 108° giving RuO, and 0 , with KOHAq it forms 
K RuO, The chlo^es generally correspond with 
the oxides MO, M^O,, and MO^ , the chlorides 
form double chlorides with more positive chlor- 
ides , the salts MCI, 2XC1 are best regarded as 
salts of the acids H3MCI, (eg K,PdCl, and 
(NH,)2RuCl4) The cyanide MCy, form double 
salts, an acid H,RuCy, is known The sulphides 
generally correspond with the oxides MO, M,0„ 
and MO3, PdS^ forma thio- salts, NajPdS,, Ac ; 
RhjS, dissolves m alkali sulphides the sulph- 
ides M3S, and MS, are therefore more or less 
acidic llie three metals form many ammontacal 
compounds^ which are best regarded as salts of 
various radicles obtained by replacmg H m two 
or more NH, molecules by Ru, Rh, or Pd 

In the table on page 680 are presented some 
of the move important properties of the metals 
Os, Ir, Pt, and An. 


Au differs considerably in its chemical pro- 
perties from Os, Ir, and Pt The oxides of Os, 
Ir, and Pt are MO and MOj , MjO,, represented 
by OsjO, and Irp, , OsO, Very few salts of Os 
have been prepared as yet , OsO and OSjO, are 
probably basic OsO, is not known, but osmates, 
c g KjObO,, have been isolated OsO, is sohd, 
with low melting and boiling points , it is 
slowly soluble in water, seems to form very un- 
stable salts with alkahs, but does not decompose 
carbonates Os forms a peouhar acid HjN,Oa,Og , 
perhaps HO OsO^ N N OsO, OH , it also forms 
ammoniacal bases, in which OsO seems to re 
place H, in N^H,, and OsO, to replace H, m 
N,H,a The acid H40sCya is known Very few 
salts of Ir are known, ^,03 is basic The 
chlonde IrCl„ corresponding to IrO„ is known , 
and also such salts as IrO SO,, in which an acid 
radicle seems to replace O in IrO, Some 
iridates have been obtained, e g ^0 2IrO,. 
The acid HjIrCy,, and salts of this acid, exist 
Some ammomacal bases are known, m which 
Ir seems to replace H, of N,Hg A few salts 
corresponding with PtO are known, but they 
have been but httle studied , PtO, forms salts 
such as Pt(S04), PtO, also combines with some 
positive oxides to form salts a;PtO,2^BO, eg, 
3PtO,.Na,0 PtO, also combines with aoidio 
and basic oxides to form complex s^ts, eg. 
PtOylOMoO,(orlOWO,) 4Na,0 a:£^0. A very 
large number of salts ot complex ammoniaou 
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OSMIUX 

iRmiUM 

1 

PLATINmC 

GklLD 

190 3 

192 5 

194 3 

19/ 


The only compound of these elements which has been gasified is OsO^ The 
S H of each has been determmed directly Molecular weights are unknown. 

226 22i 214 19 5 

8 5 86 9 101 

Melts in the electric 1900® 1800® , 1200® 

arc 

I Odll 0326 0324 0324 


Oeewnrenceamd The three metals Os, Ir, and Pt, occur in small quantities, Occurs native, gene- 
prepc^atfum associated (? alloyed) with each other, and frequently rally alloyed with 
with Ru, Rh, and Pd They are usually separated as Ag Prepared by 
2NH4CI MOI4, and are obtamed by strongly heatmg these removing earthy 
compounds impurities , or by 

crushing aurifer 
ous quartz, form- 
ing an amalgam 
of Au and Hg, and 
removing Hg by 
heat, sometimes 
by smelting, or by 
treatment with 01 
Ac 

White , lustrous , Silver white , very Very lustrous, 

hard , orystalhne , lustrous , fairly yellow metal , 
bnttle, but fairly hard, verymalle- crystallises m 
malleable at red able and ductile, octahedra, good 
heat , also a hard expands by heat conductor of heat 
black powder less than any and electncity , 
Melts m OH other metal Melts most malleable of 
flame m 0-H flame all metals , very 

ductile Also 

obtamed as a 
lustreless, brown 
yellow, powder 

Chemical Oxidised readily, to ^When finely di Not oxidised by Not oxidised by 

properties OSO4, by heating vided, oxidises heating m air or heating m air 
finely powdered | slowly when 0, but by fusion Dissolves m aqua 
metal m air, also , heated m air, and with EOH Dis- regia Oombmes 
oxidised by HNO„ I dissolves in aqua solves in a^ua directly with 01, 
when in fine I regia , in compact regia Combines Br, and I Com 
powder Oxidised ( form is insol m directly with Cl pounds are easily 
by fusion with all acids Oxidised Absorbs H rapidly, decomposed, yield 

KOH or KNO, by fusion with and gives it off ing Au. 

Combmes directly EOH and ENO, again at red heat 
with 01 Combines directly 

with 01 


Physical White, with tinge 

properties of blue , very hard , 
orystallme , 
bnttle , also a 
black, amorphous, 
powder Os does 
not melt at the 
highest temp of 
the 0-H flame , it 
is the heaviest 
substance known 


bases, oontammg Pt, are known Pt is rather but these thio salts have been examined very 
remarkable for the number of compounds which shghtly The chlondes are AuCl and AuCl, , 
it forms with H and acidic radicles , these com- the acids HAUOI4, HAuBr^, and HAuCy4, and 
pounds are acids, and corresponding with each salts of the form M^AuL, are known The 
IS a senes of salts ; the acids m question are compounds of An are easily decomposed with 
H2Pt0l4,H2Pt0lc, Et^PtBrg, EC^tl* , HjPt(NOj) 401^ separation of Au 

HjPt(N0,)4,H4Pt,0(N08)8, H,PtOy4, H^t0y401j, The Pt metals fall mto two famihes . (1) Ru, 
H8Pt(SON)., (salts of H4Pt,S8 exist) Bh, Pd, and (2) Os, Ir, Pt The elements, as a 

An forms three oxides, AulO, AuO, and group, possess the physical characters of metals 
AujOg , Au,0 IS shghtly sol cold water , a few very distmctly marked , but the existence of 
salts correspondmg with AmO^ are known, eui acidic oxides and sulphides pomta to the non- 
Au(N08), * AUSO 4 corresponds with AuO Au^O, metallio nature of these elements Au is physi- 
forms aurates, e*g EAnO,, by reacting with cally more metalhe, and chemically more non- 
^alis The sulphides, Au,S and AuS, form metallio, than any of the other noble metals, 
•hjo- salts with the alkali sulphides,®^ NaAuS , For the relations of An to Ou and Ag, and 
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the relations o this family to the members of 
Group Vm (Fe, Ni/Co, Ru, Rh, Pd, Os. Ir, Pi), 
^and also to the other members of Group I (Li. 
Na, E. Rb, Cs), v Ooppeb oboup op blehents. 
volf.il p 250 , V also Ibon oboup of elbhbbts, 
this vol p 65 For details about the individual 
noble metals, v CkiLo, vol ii p 647 , laminu, 
this vol p 46 , OsMiusf , Palladiu&c , in this vol . 
Plitinum, Rhodiu&i, and Ruthenium in vol iv. 

M M P M 

KOMENOLATUBE The nomenclature of 
chemistry is based on the system mtroduced by 
Lavoisier, De ]|(Iorveau,Berthollet,and De Four- 
croy in 1787 The leading principles laid down 
by the French chemists were (1) that every sub- 
stance IS to be regarded as an element until it 
IS proved to be otherwise , (2) that the name of 
a compound is to eidiibit tne elements, and as 
far as possible the relative proportions of the 
elements, of which it is composed The names 
given to elements are not based on any uniform 
principle , some are known by the names given 
them for centuries , more recently discovered 
elements are named, sometimes from the names 
of compounds of them well known before the 
elements were discovered, sometimes from the 
localities where the material was found from 
which the element was prepared for the first 
time, sometimes from a characteristic property 
of the element, sometimes from fanciful con- 
siderations, and sometimes to express the pride 
of the discoverer in his own nationality To all 
more recently discovered metals have been given 
names ending in um Binary compounds are 
designated by names ending m ide^ this tormina 
tion being apphed to the name of the moie 
negative element , thus all binary compounds of 
0 are called oxides As 01 is more negative than 
S, it IS better to call 3,01^ sulphur chlonde than 
chlonne sulphide When two oxides, chlorides, 
dcQ . of an element exist, they are generally dis 
tingmshed by throwmg the name of the more 
positive element mto adjectival form, and using 
the tennmation tc to indicate more of the nega- 
tive element, and ous to denote less of the nega 
tive element, relatively to a fixed quantity of the 
more positive element , thus the compounds FeCl, 
and Fed, are known as ferrous chloride and feme 
chlonde respectively When more than two 
oxides, chlondes, &<i , of an element are known, 
it IS customary either to use prefixes di- (or bt ), 
tn- (or ter ], <fec , or to indicate the relative pro- 
portions of the elements by such prefixes as 
hypo and per It is also customary to give 
names to certain oxides for the purpose of m- 
dicating their acidic character Thus the five 
oxides of N have been named as follows at dif- 
ferent times 

N,0 Nitrous oxide , nitrogen monoxide 
(might also be called hyponitrous an* 
hydride) 

NO Nitnc oxide , nitrogen dioxide 

NsO, Nitrogen tnoxide, nitrogen sesqm- 
oxide , nitrous anhydnde 

Na 04 Nitrogen dioxide, nitrogen tetroxide, 
nitroso-mtnc anhydride, nitrogen per- 
oxide 

N,0, Nitrogen pentoxide . nitnc anhydnde , 
nitrogen peroxide 

The same name— nitrogen dioxide— has been 
flven to two different oompoonds, NO and NO,; 


and the name peroxide has been used for NO, and 
N,Os This illustrates a difiSculty The prefixes 
mono . dt-t <to. are sometimes employed to de- 
signate the first, second, third, Ac , members of a 
senes of oxides, chlondes, Ac of the same 
element, without implying anything as to the 
number of 0, Cl, Ac atoms m the molecules of 
the various compounds , but the same prefixes 
are employed sometimes to imply one, two, Ac 
atoms of 0, Cl, Ac On both systems of naming 
N^O IS called monoxide , on the first system NO 
IS called dioxide, but on the second system it 
must be called monoxide, hence the secona 
system of naming gives the same name to two 
different compounds To get over this difficulty 
NjO may be called dimtrogen monoxide, and NO 
monomtrogen monoxide, but such names are 
cumbersome The prefix per^ is generally em- 
ployed to designate the highest compound of a 
senes, % e the one with relatively most negative 
element, but a higher compound may be dis 
covered , m such a case the prefix, if used at all, 
must be moved from the older to the more 
recently discovered substance Salts are named 
from the acids of which they are metallic de 
nvatives If there are two acids containing the 
same elements, to that with relatively more of 
the negative radicle is given a name ending m 
-to, and its salts are called -afos , to the other 
acid IS given a name ending in ous, and its salts 
are called ites By the use of prefixes per , 
hypo , Ac , four or five acids and their salts may 
be named, e n 

HCIO Hypochlorous acid. 

HCIO,. Chlorous acid 

HCIO, Chlonc acid 

HCIO4 Perchloric acid 
Compounds which probably contam the OH 
group are generally called hydroxides, and those 
contaming the SH group are called hydro 
sulphides or sulphydrates These names more 
or less imply a special view of the structure of 
the compounds , as the same view is not always 
held by all chemists, it seems preferable to call 
a commonly occurring compound, such as EOH, 
potash, rather than potassium hydroxide The 
nomenclature of organic chemistry must be 
based on certain conceptions regarding the 
structure of carbon compounds These com 
pounds are so numerous, and many of them 
show such small differences m empirical com 
position, while not a few are identical m com 
position, that it would be impossible to frame a 
systematic nomenclature without the help of the 
conceptions of molecular structure which lie &\ 
the root of orgamc chemistry In other words 
names cannot be found for the vast vanety ol 
carbon compounds without considering the pro 
perties and functions of these compounds as wel 
as their composition , but the only way we have 0 
expressing, at present, the chemical properties 
of carbon compounds is in terms of the mole 
oular and atomic theory For complicated ex 
amples v kxo - compounds, vol 1 p 369, fo 
some simpler oases v Hvdbocabbons, vol* u | 
716 

No attempt is made in this article to trao 
the historical development of chemical nomen 
olature, nor to discuss fully the present system 
of nftyning used in the science Chemical nomer 
olature is a subject the details of which must b 
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teamed gradually by studying chemical sub- 1 
stances and their reactions The article Nomek- | 
CLATUKB in the first edition of this Dictionary 
contains references to the more important older 
memoirs on the subject In addition to these 
should be added a report on chemical nomencla- 
ture by a committee of the British Association 
(J5 A 1884 39) Reference should also be made 
to the suggestions of the Council of the Chemical 
Society (0 J 36, 277) M M P M 

NOKADSCANE v Enndeoane 
HOKAKE V Ennane 

NOEAPHTHENE C^„ (136° cor) S G |g 
763 H C V 1,880,900 H C p 1,883,400 Occurs 
in Russian petroleum (Markownikoff, J B. 16, 
831 , Ossipofi, J R 20, 645) It is yp cumene 
hezahydnde as it yields cumene sulphonic acid 
on treatment with H2SO4 (Konovaloff, G G 
1887, 1133, J B 22, 4, 118) Br andAlBrs 
yield tri bromo cumene Nitric acid (S G 
1 4) yields CgHjsNO, (219°), which on reduction 
yields CgHijNHj (172°-177°), S G A 873, smell- 
mg like conime Chlorine yields CgH^Cl (186°), 
whence CgH„I (110° at 200 mm), OgHuOAo 
(209°), and CgH„OH (191°), S G |§ 8972 may 
be successively derived Nonaphthyl iodide is 
converted by Ag,0 into (CgHp)20 (301°), S G 
866 Nonaphthylene CgH.g (136°), S G 2 807 
may be obtained from nonaphthyl chloride 
Isononaphthene C„H,g (161°) HCv 
1,381,700 H C p 1,384,200 Occurs also in Rus- 
sian petroleum 

NOKIC ACID 0,oH,gO, [187°] Formed by 
the action of bromine and alcoholic potash on 
isopropyl isovaleric acid (Wohlbruck, B 20, 
233^ Plates 

KONOlO ACID V Ennoic acid 
HONTL The radicle CgHu, called Enntd 
in this Dictionary 

Di-nonyl is Octodecane 
KOHYL ALCOHOL v Enntl alcohol 
KOHTLENE v Enntlene 
HONYLEHIC ACID v Ennenoic acid 
ETONYLIG ACID v Ennoio acid 
HOBMETHYLHEMIPIC ACID v Methyl de 
nvative of Di oxy-phthalic acid 

HOBMETHyLKITROHEMtPIC ACID v 
Methyl derivative of Nitko di oxy phthalic acid 
KOBNABCOTIKE v Narcotine 
HOBOPIAKIC ACID v Opianic acid 


NOBWEGIUM Ng (?) At w 0 219 This 
name was given by Dahll to a substance sepa- 
rated by him from nickel glance from the Nor- 
wegian island of Oster5 and ranked by him 
among the elements (B 12, 1731 , 13, 250) Ac- 
cording to Prochazka {A G J 2, 213) the ele 
rnent exists m some specimens of unrefined Pb 
(along with Bi, Cu, and Ni) The claim of Ng 
to rank as an element cannot be regarded as yet 
satisfactorily established Ng is said to show 
great resemblances to Bi , to melt at 0 254° , to 
form a fusible oxide resembhng BijO, The 
hydroxide is soluble in KOHAq, also in a large 
excess of NH^ or Na carbonate solution If the 
oxide 18 NgaO,, the at w is approximately 219 , 
if the oxide is NgO, the at w is approximately 
146 M M P M 

NOTATION The expression of the compo- 
sition, and, as far as possible, the properties, of 
compounds by the use of symbols and formulae 
The subject is discussed sufficiently in the ar- 
ticles Equations, chemical (q v vol 11 p 433), 
Formula (q v vol 11 p 672), and Isomerism 
(q V this vol p 79) M M P M 

NTICIN V JuoLONE 

NUCITANNIN Occurs in walnuts (Phipson, 
G N 20, 116) Decomposed by dilute acid into 
sugar and red amorphous rufic acid Ci4H,20„ 
which yields the salts CaC ^11340,3 and 
PbC,4H, Og 

NUCLEIN V Proteids, Aj)pcndix G 
NUCLEO ALBUMIN v Proteids, Appen- 
dix C 

NUCLEO PBOTElDS v Protfids, Appen 
dix G 

NUMBERS, LAW OP EVEN Laurent {A 
Gh [3] 18, 266) said that the sum of the mono 
valent, tri valent, and pentavalent elements con 
tamed in any well defined and stable compound 
IS always an even number This law of eien 
numbers was long an article of belief among 
orthodox chemists If by an n valent clement is 
meant one the atom of which combines diiectly 
with n other atoms to form a molecule, then there 
are several exceptions to the so called law , e g 
the molecules InClj, In Cl,, and probably InCl exist 
as gases , so do the molecules FeClj and FeCl,, the 
molecules WCl 3 and WClg, &c M M P M 

NUPHAEIN C,gH24N202 An amoiphous 
substance in the rhizome of Nuphar luteum 
(Gruning, J 1882, 1166) 

NUX VOMICA V Stryohninb 


O 


D (817°). I OCTABECOIC ACID (0,H.,)jCH CO,H [89“] 

s G Y 776 , V 768 Occurs in paraffin from l (above 800°) ~ . =1 

brown coal Formed by reduction of stearic ' ^ 

Boid with HI and P and by the action of Na on 


ennyl iodide (Kraflt, B 16, 1703 , 16, 1723 , 19. 
2221 , 21, 2261) Hexagonal tables 

OCT^ECINENE 0,gH« [80°] (184° at 

16^) SG V B016 Formed by heating 
PlSS. potash (Krafft, B 17, 


Prepared by heating di octyl- 
malonic acid (Oonrad a Bischofi, B 13, 597). 
White crystals 

OCTADECYL ALCOHOL O^H,, OH [69°] 
(210° at 16 mm) SG ^ 8048, V 7849 
Occurs m crude cetyl alcohol, and is pre< 
pared by reducing stearic aldehyde with zmo< 
dust and acetic acid (Krafft, B 16g 1722 , 17, 
1 1627). 
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Ac$tyl dtfivc^Uve [o 81°] (223^ at 15 

mm ) 

, OCT/DECYL-BBNZENE [86°] 

(249° at l6 mm ) Formed from octadecyl iodide, 
lodo benzene, and sodium (Erafft, B 19, 2984) 
Yields a solid sulphonio acia 

OCTADECYLENE [18°] (179° at 

16 mm ) S G ¥ 7910 , 7881 Formed by 

distilling octadecyl palmitate (Krafift, B 16, 
8024) 

Ootadecylene OjaHja Anthemene [64°] 
SG ifl 942 VD 127 (H»l) Obtained from 
Anthemis noh lis by extracting the blossoms 
with ligroin (Naudin, Bl [2] 41, 483) Minute 
needles 

OCTADECYLENE BBOMIDE v Di BttOMO- 

OOTADECANB 

OCTADECYL IODIDE [33 5°] (K ), 

[43°] (S ) From the alcohol, I, and P (Krafft,B 
19, 2984 , Schweizer, Ar Ph [3] 22, 753) 
OCTADECYL-PHENOLC.sH,, OH [84°] 
(277° at 16 mm ) Formed by fusing octadecyl- 
benzene sulphonio acid with potash (Krafft, B 
19, 2986) Plates (from alcohol) 

n OCTANE CgH,, Mol w 114 (125°) S G 
J 7188 VD 4 03 (Lemoine, Bl [2] 41,163) 
OE (0°-10°) 001186, (0°-100°) 001331 (Thorpe, 
C J 37, 217) S V 186 3 Occurs in American 
petroleum (Pelouze a Cahours, A 127, 197, 
Schorlemmcr, C J 15, 419) Formed by the 
action of zinc and HCl \q on sec octyl iodide 
(Schorlemmer, C J 27, 1029), by the action of 
sodium amalgam on n oct}l iodide (Zincke, A 
162, 15), and by the action of sodium on n butyl 
iodide (Schorlemmer, A 161,280) Obtained also 
by distilling whale oil under pressure (Engler, 
B 22, 695) Oil 

Iso-octane Pr CH« CHj Pr Ih isohutyl (108°) 

S G a 709 , 22 693 (W ) , £ 711 (Thorpe) C E 
(0°-10°) 001205, (0°-100°) 001401 ^d = 13943 
at 16® (W ) R„ = 64 47 S V 184 5 (Schi0, A ' 
220, 88) V D 3 94 I’ormed by electrolysis of 
potassium isovalerate (Kolbe, A 69, 261 , G S \ 
Mem , 3, 378 ,0 ^2, 157) Formed also by the j 
action of sodium on isobutyl iodide and on a | 
mixture of isoamyl and isoprop) 1 iodides (Wurtz, 
A 93, 112 , 96 364 , Schorlemmer, Pr 16, 37 , 
A 144, 188, W 0 Williams, G J 31, 641, 85, 
125) Occurs also among the products of the 
distillation of whale oil under pressure (Engler, 
B 22, 695) Oil 

Octane OjMe, Hexa methyl ethane [97°] 
(106°) Formed from tert butyl iodide and sodium 
(Lwow, Bl [2] 35, 169) 

Octane O.H,, (119°) VD 8*97 (obs) 

S G 11 712 Formed by reduction of coniine, 
comcelne, or conhydrine by prolonged heating 
with HI and P (Hofmann, B 18, 12) 

OCTANE DICABBOXYLIC ACID CjoH^O^. 
[184°-194°] A product of the action of sodium 
on bromo methyl ethyl acetic ether (Pagen- 
steoher, A 195, 121) Crystals (from water) 
Octane dicarboxylie acid 
OOiCHyOHMe[OHJ.OO^ [44°] MethyU 
aeelaXo (io%d Formed by beating the tetra- 
oarboxyho acid (Perkm, jun, 0. J 61, 218) 
Crystals —Ag2A'^ Ethyl ether Oil* 

Octane tetracarbozylle ether 
(COaEt),CH OHMe (OH,), CH(CO,Et),. (276° at 
w mm.)* A product of the action of di bromo- 


methyl pentamethylene on malonfo ether (Perkin, 
0. J 63, 217) Syrup 

Octane tetradeca-carbozylic ether 
CO,Et CH, [C(CO,Et) J,.OH, CO,Et Formed 
from chloro butane heptacarboxylio ether and 
sodium butane heptacarboxylio ether (Bischoff, 
B 21, 2116) Viscid oil 
OOTENE V OOTYLENE 
OCTENOIC ACID C,H„0, U 
Pr CH, CH CH CH, CO,H (231°) Formed by 
distillmg isobutyl paracomo acid (Fittig, B 21, 
920, A 266,103) OU 

Octenoic acids are also formed by oxidation 
of octenoic aldehyde (Fossek, M 2, 622), and by 
reduction of suberene carboxylio acid CgH, 0, 
(Spiegel, A 211, 119) They are volatile with 

St^AlXl 

OCTENOIC ALDEHYDE 0,H„0 (160° at 

18 mm ) Formed by heating isobutyric alde- 
hyde with cone NaOAcAq at 150° (Fossek, M, 
2, 614) Liquid, volatile with steam Forms a 
mirror with ammoniacal AgNO,, and a crystal 
line compound with NaHSO, Yields acetic and 
isobutyric acids on oxidation 

Octenoic aldehyde PrCH CEt CHO (173°), 
Formed from butyric aldehyde and aqueous 
NaOH or NaOAc (Raupenstrauch, M 8, 108) 
Oil Reacts with phenyl hydrazine Yields 
CgHjflO (161°) on reduction with iron and HO Ac 
Octenoic aldehyde CgHj^O (230° i V ) S G 
2 958 Formed by passing dry HCl into iso 
butyl ic aldehyde (Oeconomides, Bl [2] 36, 209) 
Oil, resmified by potash Reduces ammoniacal 
AgNO, forming a mirror 

OCTENYL ALCOHOL C,^„0 t e 
CH CH CH^ CEtjOH Dt ethyl allyl carhinol 
(156°) S G g 889 C E (0°-33°) 00104* 
Formed from di ethyl ketone, allyl iodide, and 
zinc (Schirokojd a Saytzeff, A 196, 113) Oil 
lields di ethyl ketone and propiomc acid on 
oxidation With HOCl it forms a compound 
converted by caustic potash into tn-oxy octane 
KMnO, yields CEt2(OH) CH, CO,H DiluteH SO, 
at 100° yields octinene (c 123°) (Reformatsky, 
J pr [2] 30, 217) 

Octenyl alcohol CMePr(C,H5)(OH) (160°). 
S G X 8486 , 8345 Formed from methyl 

propyl ketone, allyl iodide, and zinc (Seml- 
lanitzin, J pr [2j 23, 263 , Reformatsky, J pr, 
[2] 40, 412) Yields CMePr(OH) CH,.CO,H on 
oxidation 

OCTENYL CHLORIDE C,H„ CH CHCl 
(168°) S G ^ 927 Formed from OgHjgCl, and 
alcoholic potash (B6hal, A Oh [6] 16, 278) 
Liquid, smelling like carrots 

OCTINENE e CH, C 0 0,H„ Methyh 

amyl-acetyU7ie (133°) 8 G 2 771 Formed by 
the action of alcoholic potash on octylene bromide 
(derived from octylene got by dehydrating octyl 
alcohol) (Rubien, A 142, 299, B6hal, Bl [2] 47, 
83 , 48, 704 , 60, 359, 629 , A Gh [6] 16, 274, 
428) Mobile liquid Does not react with am- 
moniacal OujOl,. On dissolvmg in cold H^SO, 
and pouring into ice-cold water it yields the 
ketone 0^„0 (171°), S G » 886 which forms 
hezoio and acetic aci^ on oxidation. 

OetiAene OJEL ^. » e OH C CH,.C,H„. (126°- 
183°) Obtained by heatmg the preceding 
isomeride with sodium at 110° (B4hal). Liquid 
Forms a yellow pp with ammoniacal ouproui 
chlonde 
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Octineno OsHi4. OonyUm (125^) VD I 
55 6 (H » 1). Obtained hj dry distillation oi di* 
methyl coimne methylo-nydroxide and by heat- 
ing * azooonhydrme * with P,0» (Wertheim, A I 
123) 170 ) Hofmann, B 14, 710) OiL Forms a 
di-bromide (t; Di-bboho-ootylbne) 

Ootinene O.H,4 Dusocrotyl [6®] (126®- 

130®) Formed from OMesGHBr and sodinm 
(Pnbytek, B 20,506}. Oil, rapidly absorbing 
oxygen 

Ootinene OH, OMe OH, OH,.OMe OH,. (114®) 
Formed from OH, OMe OH2OI and sodium 
(Przybytek, B 20, 3240) 

Ootinene 0«H, 4, (0 123®) SO fi 7734. 
7688 B30 62 12 Formed by heating octenyl 

alcohol OH, OH 0H,.0Et20H with dilute H,S04 
at 100® (Beformatsky, J pr [2] 30, 217) 
Mobile hqmd, absorbmg oxygen from Ihe air 
Combmeswith bromme Oxidised to acetic and 
propionic acids by chromic acid mixture. Yields 
0,H|4Br4 

Isomeride: Xylene tetrahydnde 
OCTINOIG ACID v Bi alltl aoetio Aom 


OOTINYL ALCOHOL OA4O t e 
(OH, OH OHJ,OMe(OH) MethyUdt-aZlyl-car- 
hvnol (168® cor) SG g 864,^ 852 HO 
1,201,400 (Lougumine, A Ch [5] 23, 388) 
Formed from allyl iodide, acetic ether, and zinc 
(Saytzeff a Sorokm.B 9, 33, 277 , A 185, 169) 
Yields oxy-methyl glutaric acid on oxidation 
Acetyl derivative (177® cor). 
OCTODECAKE v Ootadegakb 
nOCTOICACIBOgH^Ojic 0H,(CH,)4 00,H 
Oapnlic acid Mol w 144 [17®] (237® i V ) 
S G g 927 (Zander, A 224, 71) , ^ 913 , | 908 
MM 8665 at 186° 8 25 at 100° HO 

1,188,694 (lioagouune, A Ch [6) 11, 221), 
1,146,600 (Stohmann, J pr [2] 43, 18) OJB 
(0®-10®) 00092 S V 197 8 Occurs as glyceryl 
ether m butter (Lerch, A 49, 214) m cocoa nut 
oil (Fehhng, A 63, 399 , Benesse, A 171, 380), 
and in LimWrg cheese (Iljenko, A 65, 85) It 
occurs also in fusel oil from various sources 


Formed by oxidation of n octyl alcohol (Zmcke, 
A 162, 9) and by saponifymg its mtnle which 
IS formed by the action of bromine and NaOH 
on the amide of ennoic acid (Hofmann, B 17, 
1408) Formed also by oxidising di-oxy steano 
acid with alkahne £Mn04 (Spindonoff, J pr [2J 
40, 248) White crystals, msol cold water 

Salts — BaAV S 62 at 20® — CaA',aq — 
ZnAV [136®] — PbAV [84®]— OuAV [266®J — 
AgA' white curdy pp 

Methyl ether MeA' (193®) SG g 8942 
S V 220 1 OJE (0®-10°) 00094 (Gartenmeister, 
A 233,286) 

Ethyl ether EtA' MoL w 172 (206®) 

SG § 8842 SV 245 9. 0*B (0®-10^) 

•00098. 


Propyl ether PrA' (225®) S G g 8806, 
SV. 270 3 OB (0®-10®) 00092 

Butyl ether (240 6®). SG. 2 

•8797 S V 296 9 OM (0®-10®) 00094 
Heptyl ether O^.^A'. (290®) 


•8754 SV 377 0 


SG g 


•8766 

Phenyl ether PhA'. 
Amide QJSi.fi:SiPL 
100®. Platen ^ 


OJ5 (0®-10®) 00086 
““ “ (306®) SG 


n^Octyl ether O^H,^' 

SV 404 3. OB (0®-ld®) 00084 


S 


(300®) 

[106^]. S. 464 at 


Anhydride (o 286®). (Ohiozza, 

A. 86 , 229). 

Nitrile 0,H,»ON. (195®) (F);, (199®) 

(Hofmann, B 17,1410). SG JA 82 (Felletar, 
Z [2] 4. 666) 

Iso-octoio acid OgH,^, (219®) S G g 926 ; 
y *911 S 16 at 16® Formed by oxidising iso- 
ootyl alcohol (W 0 Williams, 0 J 31, 542 , 36, 
129) Liqmd -NaA'.-KA' -MgA',2aq —AgA'. 
Crystallises from hot water 
Ethyl ether EtA' (176®). 
leo-octyl ether OgH^A' (c 280®) 

Octoio acidCH,Pr OH, OHMe (c 215®) 
Formed by oxidation of isodibutol OgH,gO (But 
lerow, A 189, 70) Liquid Probably identical 
with the precedmg acid 

Octoio acid OMegCMe.COjH? (210°-230®) 
Formed, m small quantity, by passing CO over a 
mixture of NaOMe and NaOAc at 200® (Geuther 
a.Fr0hhoh, A 202,313) 

Octoio acid Pr2CHG02H 
Di n-propyl acetic acid (220®) S G J 9216 
Obtained by boilmg di propyl aoetoacetic ether 
with alcohohc potash or by heatmg di propyl- 
malomo acid (Burton, Am 8, 889 , Furth, M 9, 
317) — CaA\ 2aq S 9 67 at 0° , 1 65 at 80® — 
BaA'2-AgA' S 128 

Ethyl ether EtA' (183®) 
OctoicacidCH^PrCMe^COjH [18®] (215®) 
Obtained from its ether, which is formed by the 
action of sodium on isobutync ether (Brugge 
mann, A 246, 149) Large hexagonal plates 
OCTOIO ALDEHYDE 0,H,gO (171®) Oc- 
ours among the products of the distillation of 
castor oil soap (Limpncht, A 93, 242 , Boms, 
A Ch [3] 48, 99 , Stadeler, /pr 72, 2 1 1 , Dachauer, 
A 106, 270 , B6hal, Bl [2] 47, 83, 163) Formed 
also by distilling a mixture of calcium octoate 
and calcium formate Liquid Combines with 
NaHSOg Yields a mirror with ammomacal 
AgNO, 

Oxim (222®) 

Octoic aldehyde O^HgOHEtCHO (161®) 
Formed by reduction of octenoic aldehyde (Bau 
penstrauch, M 8, 108) Oil Volatile with 
steam Beduces ammomacal AgNO, 

OCTO-ICOSONOIC ALDEHYDE O^HgoO te 
0,H„ CH C(C.H,p OH-CCO.ir,,) CII-C(0,H„) OHO 
(0 336®) A product of the action of alcoholic 
potash or of Ao^O on heptoic aldehyde (oenanthol) 
(Perkin, C J 43, 66) Oil Yields a mixture of 
heptoic and hexoic acids on fusion with potash 
OCTONAPHXHENE CgH,, (im Occurs in 
Bussian petroleum (Markownikoff, B 20, 1861) 
Yields a very little tri nitro-m-xylene on treat 
ment with HBO^ and HNO, HjSO^ yields a 
Bulphonic acid, the amide of which orystalhses 
in needles [220®] 

OCTYL The radicle 0,Hj„ which is also 
called Capbtl. 

Di octy l V Hkxadecane 

OCTYL ACETATE v Acetyl denvatwe of 

OCTTL ALCOHOL 

DI-OCTYL-ACETOKE v Msthxl heptadeoyl 

KETONE 


n-OCTYL ALCOHOL C^,.0. Mol w 130 
(196 6® LV.). SG g 8876 (Z); « 8301, |5 
8249 (P). OJ: (0®.10®) 00080 MM 8 880 
at 20® (Perkm) S V 190 6 (Zander, A 224, 
84) ; 197 3 (Ramsay) Obtained from its acetyl 
derivative which occurs m the volatile oU of cow 
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panmep (Sltraclmm Sphondyhum)^ and in the 
oil of H (Zmoke, A 162, 1 , B. 4, 

822 , MOslinger, A* 186, 26) The bntynyl deri- 
vative ocoura m the npe fnuts of PoaU^naca 
satwa (Benesae, A 166, 80). Heated with am- 
moniaoal ZnOL at 280^ it yielda a mixture of 
mono- di- and tri- ootjl-aminea, the yield of 
mixed baaea amountmg to 70 per cent of the 
alcohol uaed (Mens a Gasiorowski, B 17» 629) 
Acetyl derivative OsH),OAo (212° oor ) 
SG ^ 8847 (G); U 8744, f| 8678 (P) OE 
(0°~10°) 00094. SV 246 8 (Gartenmeister) 
M M 10 601 8* 16 1° (Perkm, C. J 46, 421) 
Benzoyl derivative 0,Hi,OBz (306°) 
Ethyl 6therQ^B,,0'EX (183°) 8 Gil 79. 
Sec Octyl alcohol O.H„ CH(OH) CH, 
Ca/pryl alcohol MethyUhexyl-carbinol (179 6° 
‘ ~ ” 8236. If 8178 MM 9 004 at 

S V 191 3 (Sohifl, A 220, 103) 
-66 67 (Bruhl, A 203, 28) 


cor ) ' S G 
12 4° (Perkin] 

M/9 ** 1 4297 xboo ■■ oo o I \orum, a ^uo, ao ) 
Formed by distillmg sodium nomoleate with 
NaOH (Boms, A 97, 34, Moschimn, A 87» 
111, A Ch [3] 44, 140, Limpncht, A 93,242, 
Neison,C J 27,837, Sohorlemmer, Pr 16,376, 

O J 21, 1029) Obtamed also from n-octane vi& 
ootyl oUoride and octyl acetate (Sohorlemmer, 

A 162, 162) Yields methyl hexyl ketone on 
oxidation 

Acetyl derivative ObH„OAc (193°) 

Octyl alcohol OgHi,0 Di-ieobutyl hydrate 
(180°) S G £ 841 Formed by chlonnatmg 
CEtj^rCHjPr, convertmg the resulting octyl 
chlonde into octyl acetate, and boiling t^s wi^ 
KOHAq (W 0 Williams, 0 J 36, 127) Yields 
an octoic acid on oxidation 

Octyl alcohol C,H„0 (c 162°) S G 
820 Formed at the same time as the pre- 
ceding (W ) Yields on oxidation a ketone 
CA CO CgH, (160°) 

Octyl alcohol CHEt, CH(OH) 0^, (164°- 

168°) Formed from OHjBrCOBr and ZnEt, 
followed by water (Wmogradofif, A 191, 126) 
81 sol water 

Ootyl alcohol 0,H„0 (174°-.178°) 8 G ® 

811 Obtained from octylene, by treatment 
with HI, the resulting ootyl iodide bemg con- 
verted into octyl acetate by AgOAc (De Clermont, 
C R 66, 1211 , A 149, 38 , Bl [2] 12, 212) 
Yields a ketone CgH,gO on oxidation, and, on 
further oxidation, acetic and hexoio acids la 
probably identical with methyl-hexyl-carbinol 
Acetyl derivative (o 176°) 

Tert Octyl alcohol Pr,OMe(OH) (161 6° cor ) 

8 G ^° 8236 , ^ 8161 Formed from di propyl 
ketone, Mel, and zmc, followed by water (Sayt- 
ze£f, J pr [2] 31, 320, Bl [2] 46,267) Yields 
acetic, propiomo, and butyric acids on oxida- 
tion 

Acetyl derivative (o 175°) SG ^ 
8654 (160 6°) 8 G aa 838 

Tett Ootyl alcohol OEt^r(OH) Formed 
from butyryl ohlonde or EtCOPr and ZnEt, 
followed by water (Butlerow, Bl [2] 6, 17, 
Bokolofif, J B 1887, 696) Yields butyric, pro- 
pionic, and acetic acids on oxidation 
Acetyl derivative (177°) 

Ootyl aloohol GMe, CH^CMe 2 (OH) Uod/i- 
hutol [0 -20°] (147°) SGa 842 Formed 
from * di isobutylene ' ^droiodide and Ag^O 
(Butlerow, A 189, 68). Yields OMe,CO,Hand 
aoetont on oxidation 


B^Octyl aloohol (182°>186°). Obtamed 
from n-octane by ohlonnation and conversion 
of the mixed octyl chlorides mto acetates 
(Sohorlemmer) Yields propiomo and valeno 
acids on oxidation 

Acetyl derivative (200°) 

OCTYL ALLOPHAHATi U 

OgH„0 CO NH CO NHr [166°] Formed from 
ootyl aloohol and Cl CO NH. (Gattermann, A* 
244,40) Silky needles, V. sol not alcohol 
n-OCTYLAMIirE CgH„NH^ (186°) (E), 
(180°) (H. a D ) Formed, together with di- and 
tn octyl amine, by heating octyl iodide with 
alcohoho NH, at 100°, or ootyl alcohol with 
ammoniacal ZnCl, at 280° (Benesse, A 166, 86 , 
Merz a Gasiorowski, B 17, 629) Formed also 
by reducing mtro octane (Eichler, B 12, 1885), 
and produced by decomposition of the urea 
C,H„NH CO NH CO 0,H„ [100°], which is pro 
duc^ by the action of KOBr on ennoio amide 
CO NH, (Hofmann, B 16, 773, Hoogeweifl 
a. van Dorp, R T G 387) OiL— B'HCl — 
B',BgPtCle~-Piorato [113°] Plates (H a D) 
Sec-Octylamine 0,H„.CH(NH2) CH,. CapryU 
amine (176°) (B), (163°) (Jahn, M 8, 172). 
Formed, together with the di- and tn-oot^l- 
ammes, by heatmg iso octyl chlonde witii 
aqueous NH, (Malbot, 0 R 106, 676 , A Oh. 
[6] 13, 507 , cf Squire, 0 / 7, 108 , Cahours, 

A 92, 399. C B 39, 264, Boms, A Oh [8] 
44, 139) Formed also by heatmg the aloohol 
with ammoniacal ZnCl, at 260° (Merz a, 
Gasiorowski, B 17, 634) —B'HCl —B'HI — 
B'HAuCl, -B'APtCl. — B'HNO, -B'ASO*: 
crystalline, v sol water 

Di n-octyl-amine (C,H„) 2 NH f37°] (298°) 
VD 8 27 (obs)— B'HCl— B',HPtCl, nearly 
insoluble yellow plates (M a G ) 

Di-tso-octyl>amuie (260°-270°) VD 849 
(obs ) -B'HCl — B'HAuClg — B',H,PtCl, 

Tn n-octylamme (C,H„)jN (3b7°) Solid, 
sL sol 90 p c alcohol — B',H^tCl^ 

Tn-wo-octyl-anune (CJeI„),N (c 370°) OiL 
— B',H,PtCl, reddish brown mass 

n-OCTYL-BENZENE C^t [-7°] 

(263°) 8 G ^1 849 Formed from bromo- 

benzene, H-octyl bromide, and sodium (Schwei- 
nitz, B 19, 641, Ahrens, B 19, 2718) 

Octyl-beniene Pr CH,(CHJ, C,H, (246°- 
266°) Formed by heating phenacyl isoamyl- 
malonic acid with zmc-dust (Paul a Th Hoff 
mann, B. 28, 1602) Oil, with blue fluores- 
cence 

References — Bromo , Chloro-, and Iodo- 
ooTTL-BsnzsNE and Octyl-phenyl aminb 

n-OGTYL-BSNZ£NE 8ULPH0K1G AGID 
0,H,7 CgHg SO,H. Formed by sulphonation of 
n-octyl-benzeno (Schweinitz, B 19, 642) — 
BaA',aq— PbA'jSaq— AgA'aq mmute soluble 
prisms 

n-OGTYL-BSNZOIO AGID C,sH„0. 

CAt OA CO,H[l 4] [139°] Formed hj 

saponifying its mtnle which is obtamed by 
distilling the formyl derivative otp octyl-phenyl- 
amine with zmo-dust (Beran, B 18, 188). 
Plates or needles — AgA' 

Nitrile C,H„ 0,H, ON (c 812° unoor.). 
GOTTL BROMIDES Formed from the oor* 
responding alcohols, Br, and P (Zmoke, JU 
152, 5 , Lachovitoh, A 220, 181). 
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CH,(OBy.CByBr (199«) (Z ) , (204° cor ) 
(Perkin) SQ 1180 , U 1 1099 

0«H„ CHBr ife, (188°) S G ^ 1 099 
OCTYL CABBAMATB NH^COAHit [ 66°]. 
(281°) Formed from sec octyl (oapryl) alcohol 
and ONOl at 100° (Arth, Bl [2] 45, 703 , A Oh 
[6] 8, 480) Crystals, v sol alcohol 

n OCTYL CHLORIDE CH3(CH2),CH201 Mol 
w 148 5 (180°) (Zmcke, A 152, 4) , (183° 

cor ) (Perkm) S G « 8786 , |f 8719 M M 
10 128 at 18° Formed from n octyl alcohol 
Sec Oetyl chloride C^H^OHClCHa (172° 
cor) SG if 8708, |f 8639 MM 10 248 
at 18° (Perkm) Formed from sec octyl alco 
hoi and HOI (Boms, A 92, 398 , Malbot, Bl 
[8] 3, 68) Obtained also, together with the 
preoedmg isomende, by chlormating n octane 
(ScWlemmer, A 162, 152) 

Octyl chlonde Pr CHMe CH^Cl A 

mixture of this chlonde with Pr CHj CHOI Pr is 
formed by chlorinating PrCBLCHaPr (Williams, 
C J 36, 127 , cf Schorlemmer, A 144, 190) 
Octyl chloride CMej CH^-CClMej (146°- 
160°) S G 890 Formed from * dusobutylene * 
and HCl at 100° (Butlerow, A 189, 51) 

Octyl chloride CEtaPrCfl (166°) (Butlerow, 
Bl 6, 24) 

n-OCTYLENE Octene (123°) S G 

11 722 Formed from n octyl alcohol, I, and P 
(Mdshnger, A 185,62) 

Octylene OhHjj (123°) at 750 mm S G 
•J 7294 (S ) , V 7197 (Bruhl, A 235, 11) C E 

(9 9-128 4) 00138 md 1 418 S V 177 2 (Schiff, 
A 220, 90) Formed by heating sec-octyl alcohol 
with H2SO4 or fused ZnClj (Bouis, A 92, 396) 
Formed also, together with octyl bromide, by the 
action of P and Bi on sec octyl alcohol (Lacho- 
vitch, A 220, 186) It is also a product of the 
action of NH,Aq on sec octyl iodide at 160° 
(Malbot, A Ch [6] 13, 614) Oil, with unplea 
sant odour Not affected by cold alcohohc KOH 
Is perhaps identical with the preceding octylene 
Octylene CMe^ CH CMej Diisohutylene 
(108° iV) (B), (112°) (Malbot, A Ch [6] 19, 
870, 0 R 108, 957) S G 2 734 HC 
1,262,600 H F 61,600 Formed by polymerisa 
ion of isobutylene by heating with H2SO4 (Ipt) 
and water (1 pt) at 100° (Butlerow, B 8, 1683, 
9, 1687, A 180, 245, 189, 44 , / 2? 1882, 190, 
Konovaloff, Bl [2] 34, 334) Yields acetone, 
CMe^ GO2H, and oxy octoic acid on oxidation 
Octylene CMePrOHEt (120 4° cor) SG’y 
7814 Formed in the action of Mel and Zn on 
di propyl ketone (Sokoloff, J pr [2] 39, 444) 
Octylene OEtPr CHMe or CEt^ CHEt (119°) 
S G ^ 7866 A product of the action of EtI 
and zinc on ethyl propyl ketone (Sokoloff, J pr 
[2] 89, 440) Oil Yields acetic, propiomc, and 
outyno acids on oxidation 

Octylene PrOH CHPr (116°-120°) Formed 
from PrOH(OH) CH(OH)Pr and HI at 140°, 


Octylene PrOH CHPr (116°-120°) Formed 
from PrOH(OH) CH(OH)Pr and HI at 140°, 
followed by alcoholic potash (Fossek, M 4, 673) 
Octylenes of undetermined composition 
have been prepared by Schorlemmer (A 126, 
118), Cahours (J 1860, 402 , 1863, 629) , Renard 
{Bl [2] 89, 641), Wurtz (A 128, 230), Clo^z {B 
7, 823), Wilhams {B 10, 908), Thorpe a Young 
(A 166, 14), and Fittig (A 117, 77) 

OCTYLENE BROMIDE v Di bbomo ootanb 
OCTYLENE OLYCOL v Di-oxy-ootanb 


OCTYLENE OXIDE OgH„0 (146°) SG. 
881 Formed by the action of KOH at 180? 
on the ohloro octyl alcohol formed by union of 
octylene with HOCl (Clermont, C B 68, 1328) 
n-OCTYL IODIDE OgH„I (220°) (Mdslmger, 
B 9, 998) , (226 6°) (Dobnner, A 243, 29) S G 
S 1 8533 (D ) , if 1 3407 , U 1 3316 (Perkm). 
C E (0°-10°) 00089 (D ) M M 16 197 at 20 7^ 

S V 222 6 Formed from the alcohol and HI 
Ssc-Octyl iodide 04H„OHMeI (211°) 

S G 1 31 (B ) , a 1 866 (Krafft, J5 19, 2222) 
Formed from the alcohol (Boms, A Oh [3] 44, 
181 , Squire, C J 7^ 108) 

Octyl lo^de OgH,,! (120° in vacuo) S G 
81 1 314 Formed from octylene and HI (De 
Clermont, Bl [2] 12, 212) 

DI-OCTYL-MALONIC ACID Oj^HgeO, ijs 
(OgH„)2C(COgH)2 [76°] Crystals, insol water 
(Conrad a Biscnoff, B 18, 697 , A 204, 163) 
Ethyl ether Et^A" (338°) S G if 896 
OCTYL NITRITE OgH,, 0 NO (176°) SG 
862 Formed from octyl alcohol and HNOg 
(Eichler, B 12, 1887) 

Sec Octyl nitrite 0«H„ CHMe 0 NO (165’) 

S G a 881 Formed by the action of glyceryl 
tnmtrite on sec-octyl alcohol (Bertoni, G 16, 
620) Oil, V sol ether 

OCTYL OXIDE (CgH„),0 (292°) SG g 

8204 OE (0° 10°) 00088 SV 403 6 
Formed from C,H„ONa and CgH„I (Moslmger, 
A 185,66, Dobnner, A 243,10) 

0 OCTYL-PHENYL-AMINE C^H,, C,H, NH^ 
— B'HCl — B'gHgSnCl4 (Ahrens, B 19, 2725) 
p Octyl-pbenyl-amine [20°] (310° cor ) 

Formed by heating octyl alcohol with aniline and 
ZnClg at 280° (Beran, B 18, 132) —B'HCl — 
B'2H2S04 — B'jHgCgO^ . white plates 
Formyl dertvattve [56°] Plates 
Acetyl derivative C^Hgi NHAc [03°] 
Benzoyl derivative [117°] Plates 
The corresponding denvative of sec-octyl phenyl 
amine melts at 109° 

n OCTYL-PHOSPHINE CgH^PHa (c 186°) 
SG ^ 821 Formed by heating octyl iodide 
with PH4I and ZnO (Mdshnger, A 185, 65) — 
B'HI crystalline 

OCTYL SULPHATES 

n Octyl-snlphnric acid CgHi^OSOjH (M8s 
linger, A 186, 62) Forms a spanngly soluble 
Ba salt, and an easily soluble K salt 

Sec Ootyl-Bulphnrio acid CgHi^O SOgH 
(Bouis, C R 83, 144, 88, 936) — BaA'« 3aq — 
KA' aq pearly crystals 

n OCTYL SULPHIDE (OgH„)2S (above 
810°) SG ^ 842 From the chlonde and 
KjS (Mdshnger, A 186, 69) 

Sec OCTYL 8ULPH0CYANIDE O^H^NS le 
OgH,, CHMe S Oy (142°) From the iodide 
and potassium sulphooyamde (Jahn, B 8, 805) 
OCTYL-THIENYL METHYL KETONE 
04H2S(08H, J CO OH, (0 352°) Formed, to- 
gether with oily 04HS(CgH„)(COCH,)2 (which 
yields an oxim [68°]), by the action of AcCl on 
octyl thiophene m presence of AlCl, (Sohweinitz, 
B 19, 646) Oil, volatile with steam 

n-OCTYL-THIOCARBlMIDE OgH,, N CS 
(232°) Formed from n-ootylamine (Jahn, B 8, 
804 , M 8, 178) 

(a).OCTYL-THIOPHBNE OgH„ 04HgS 
(258°). SG ^ 8118. Formed from ootyl 



OLEIO 

liromide, (a) lodo thiophene and Na in ether 
(Sohweimtz, B 19, *644) Oil 
, iie/e^ences — Bbomo- and Iodo ootylthio- 

BHENE * 

^OCTYL-THIOPHENE DICARBOXYLIO 
ACftD CsH,, 0,HS(C0^)^ [185°] Formed by 
oxidising 04HS(08Hp)(C0 0113)2 with alkaline 
KMn04 (Schweimtz, B 19, 646) Needles — 
BaA" 1 Jaq — CuA" 2|aq — AgjA" 3aq yellow pp 
Sec OCTYL-THIO-UBEA OsH^NH OS NH2 
[114°] Formed from sec octyl thio carbimide 
and NH, (Jahn, B 8, 804 , M 3, 173) Plates 
OCTYL TO^YL AMINE 04H,Me(C8H,3)NH2 
(325°) Formed by heating 0 toluidme with 
octyl alcohol and ZnClj at 280° (Beran, B 18, 
145) Oil -B'HOl — B'2H2S04 — B'jH^OjO* 
Acetyl derivative [81°] Needles 
Benzoyl derivative [117°] Plates 
OCTYL UBEA Ennoyl derivative | 

OgHjjNH CO NH CO CgH„ [97°] From ennoio 
amide, Br, and NaOHAq (Hofmann, B 16, 760) 
(ENANTH DIACETONAMINE v. Aoeton- 

iMINE 

(ENANTHIC ACID v Heptoio acid 
OBNANTHOL v Heptoig aldehyde 
OENANTHYLAMINE t? Hfptylaminp I 

(ENANTHYLIC ACID v Heptoic acid 
(ENANTHYLIDENE v Hfptihene 
(ENOGLUCIN C,H,0, [208 5°] A sub- 

stance resembling phloroglucin prepared from 
oenolm, the red colouring matter of wine, by 
potash fusion (Gautier, Bl [2] 33, 583) Tables 
(containing 2aq), m sol water Gives no colour 
with FeClj 

CENOLIN C iHoflOjo ? A colouring matter 
ppd by adding lead subacetate to red wine 
(G14naid, C E 47, 268, Gautier, Bl [2] 32, 
103) or by adding lime (Varenne, Bl [2] 29, 109) 
Its composition is variable 

OIAZTHIOLE3 Deiivatives of 

OILS Liquids nearly or quite insol water 
In a more restiicted sense, the teimoil is applied 1 
to neutial liquids derived fiom plants or animals I 
Oils aie said to be ‘ fixed ’ when the} cannot be j 
distilled either alone or w ith steam without undei | 
going decomposition , oils that can be so dis | 
tilled being teimcd \olatilo or essential oils 
Most of the fixed oils aie glycerides of steiiic, 
palmitic, and oleic acids (t Glycerin! iatt} 
oils that absorb oxygen from the air and thus 
become slowly converted into varnishes aie 
termed drying oils, e g linseed, hazel nut, hemp, 
and poppy oils Dijing oils contain gljceiides of 
liuoleic and similai unsaturated acids {v Lino 
LE io acid and Fat) Essential oils consist 
either wholly of hydrocarbons or of mixtures of 
hydiocarbons with compounds of carbon, hydio 
gen, and oxygen These oxygenated compounds 
may be compound ethers (oil of chamomile), 
phenols (oil of thyme , oil of caraway), ketones 
foil of rue), aldehydes (oil of cinnamon), or acids 
(oil of valerian) Many essential oils deposit a 
solid (stearoptene) on coohng strongly, leaving a 
liquid portion (elasoptene) Most of the essential 
oils contain terpenes or at any rate hydrocarbons 
of the formula (OjHg)^ (v Terpenes) The in- 
dividual oils are described m their alphabetical 
places See also Fat 

OLEANDBINE. A poisonous alkaloid [70°~ 
76°], m the leaves of the oleander (Lukomski, /• 


ACTT) 0jf7 

1861, 646, Betelh, J 1876, 783) Minute crys- 
tals ^y sublimation) 

OLEFINES Hydrocarbons, 0„H2„, homolo- 
gous with ethylene, so called from their property 
of combining with chlorine and bromine, even in 
the dark, formmg oily dichlorides and dibromides 
(v vol 11 p 716) 

OLEIC ACID C.gHj^Oj Mol w 282 [8°J 

(Schdn, A 244, 262) , [14°] (Gottlieb) (223° at 
10 mm), (286° at 100 mm) (Krafift a Noerd 
linger, B 22, 819) S G AS 808 Occurs as 
glyceryl ether (triolem, vol 11 p 622) in most 
fixed oils and fats (Chevreul, Recherches sur let 
coips graSt p 205, Varrentrapp, A 36, 196, 
Laurent, A Ch [2] 65, 149, Gottlieb, 67, 40, 
Heintz, P 83, 665 , 89 683 , 90, 143 , Berthelot, 

A Ch [3] 41, 243) Prepared by saponifying 
oli\e or almond oil with potash, decomposing 
the soap with taitaric acid, heating the separated 
fatt} acids with PbO, extracting lead oleate with 
ether, shaking the extract with HClAq, decant- 
ing and ev aporating the ethereal solution 

Propejtus — White needles or (above 14°) oiL 
Insol water, v sol alcohol, miscible with ether 
May be distilled by superheated steam at 250° 
Neutral to htmus, but when impure it absorbs 
OX} gen, becoming acid and rancid Gives a 
ciimson colour (Pettenkofer’s reaction) when 
heated with sugar or furfuraldehyde and BhSOi 
(Mylius, if 11, 492) 

React urns — 1 Yields, on distillation, sebacio, 
acetic, and hexoic acids, COj, CH4, CjH^, and CO 
(Engler, B 22, 593) — 2 Potash fusion gives 
acetate, palmitate, and hydrogen — 3 Nitrous 
acid converts it into the isomeric elaidic acid, 
which is solid — 4 Nitnc acid oxidises it to 
acetic, piopioiiic, butyric, v aleric, hexoio, heptoio, 
octoic, ennoio, decoic, subeiic, pimeho, adipio 
and azelaic acids — 5 Qlycenn yields on heating 
mono and tri olem — 6 Bromine combines, 
foiming di-biomo stearic acid (Overbeck, J pr 
97, 169) —7 HIAq and red P at 205° m sealed 
tubes }ield stearic acid (Goldschmiedt, Sitz W 
72, 366 , Mutei, An 2, 63) — 8 Alkaline KMn04 
gives azelaic acid and di oxy stearic acids [137°] 
(\ Savtzeff, J pr [2] 31, 541, Bl [2] 46, 255) 

9 Iodine (1 p 0 ) m sealed tubes at 270° foims 
steaiic acid (Wilde a Reyohler, Bl [3] 1, 295) 

10 Cone H^S04, followed by water, yields oxy- 
steaiic acid [79°J, oxy stearic lactone [48°], and 
oily C„H33 CH(0 SO3H) CO3H (baban5eff, Bl [2] 
46, 819 , Geitel, J pr [2] 37, 74) 

Salts — KA' B 25 in the cold Deliques- 
cent Its solution deposits a gelatinous acid 
salt when greatly diluted —Na A' S 10 at 12° 

S (alcohol of S G 82) 6 at 13° S (boiling 
ethei) 1 — LiA' — CaA', granular pp — SrA', — 
BaA'3 crystalline — BaH„A'4 flocoulent (Goss- 
mann, A 86, 322) -MgA'j— PbA', [0 80°]. 
White powder, sol boihng ether, turpentine oil, 
and hgrom — Pb^A' 0 [100°] — PbjA'jO^ (Schon). 
— MuA} si sol alcohol, V sol ether— FeA'2 
msol alcohol, v sol ether — AlA', si sol ether 
— Hg A'2 grey flocks, insol water, sol alcohol 
and ether — ZnA'j — CuA', — AgA' 

Methyl ether UqM S G 88 Oil 

Ethyl ether EtA' (307°) at 307 mm 
S G if 876 , §1 870 MM 21 9 at 16® 
(Perkin) 

Glyceryl derivatives v vol 11 p 622 

Amide 04.H„0(NHJ. [78°] (B)* [76°1 
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(0) Formed by the action of alcoholic am« 
moniaon oil of almonds or oil of hazd-nnts 
(Eovmey, 0, J 7, 200, Oarlet, Bl 1859, 78). 

Slaidio aoid. [47^ A polymende of oleio 
acid prodnoed by the action of nitrous acid on 
oleio acid. It may also be got by saponifying 
its glyceryl denyative, elaidin, which is formed 
when ohve oil is solidified by nitrous acid gas 
or by mercurous mtrate (Boudet, A Oh, [2] 60, 
391, Laurent,^ Oh, [2] 65, 149, Meyer. ^ 
85, 174, Gottheb, A 67, 54) Laminae (from 
alcohol), m sol ether May m distilled Acid 
to htmus On fusion wi^ potash it yields 
acetate and palmitate Alkahne KMnO^ forms 
di-oxy steano acid Oombines with bromine 
forming di-bromo-steano acid [27°] (Burg, Bl 
[2] 8, 191). 

Salts — NaA' plates — NaHA^— Ag A' 
Methyl ether UeAf, 8 0^5 872 Oil 
Ethyl etherEiXf S G 19 869 
Glyceryl ether Elaldtn [82®] 

Nodules, almost msol aloohoL 

Amide [94®] Formed from eliddm and 
aloohoho NH!, Needles 

Iso-oleic aoid OjgHj^Oji [46°] Formed by 
the action of alcohoho potash at 120® on lodo- 
steano acid obtained from oleio acid and HI 
(Michael a. Saytzeff, J pr [2] 35, 386 , 37, 277 , 
Benedikt, M 9, 520). Got also by distilhng, 
at 100 mm pressure, ozy*steano acid {v Oleio 
Aom, Reaction 10) Tnmetno plates (from 
ether), msol water, v e soL alcohol, m sol ether 
Beactume — 1 Yields acetate and palnutate 
by potash fusion.— 2 KMnO, forms di-oxy- 
steano acid [78®] — 8 Bromine forms a liquid 
dibromide —4 HI yields an oily lodosteanc acid. 
Salts — NaA' — ZnA', 

OLEiN V Gltoebin, Oleyl derivative, 
OLIBANXTM Incense A gum resin exud- 
mg from Boswelha papyrtfera It contains 7 
po essential oil, 72 pc of resin soluble in 
alcohol, and 20 p o of gum (arabin) (Stenhouse, 
A. 36, 306, Kurbatoff, Z [2] 7, 201 , A 173, 1 , 
cf Braconnot, A Ch [2] 68, 66) The essen- 
tial oil contains a terpene, ohbene 0,gH,g (167®), 
S G ^ 863, and an oxidised substance Olibene 
forms a hydrochloride C,oH,gHCl [127®] 

OLIVE on S G 918 (Long, Am 10, 
892) An oil expressed from ohveB{Olea euro^ 
peso) It contams the glyceryl ethers of oleio 
and palmitic acids. The glycerides of unsa- 
turated acids are present in greater quantity 
(87 pel than those of saturated fatty acids 
(18 p 0 ) (H azura a Grilssner, M 10, 248) 
OLIVIL OigHjgOg [120®] A neutr^ sub- 
stance occurring, together with resin and a httle 
benzoic acid, m the gum of the olive tree The 
resin is removed by ether, and the residue crys- 
taUised from alcohol (Pelletier, A Ch [2] 3, 105 , 
61, 196 , Sobrero, A 54, 67 , Amato, G 8, 83) 
Anhydrous crystals (from alcohol) or prisms 
containing Aq (from water) Beduces silver 
salts. AllbUme KMn04 yields vanillin Cone 
HUq yields Mel and EtL 

OMICHOLIN OnHggNOg? A red resin ob- 
tained, together with the similar omichoho acid 
irom unne (Thudichum, 0 B 106, 1803) 

OMPBALOCABPni A neutral substance in 
the fruit of Omphalocarptm Procera (Naylor, 
Ph [8] 12, 478) Needles (from alcohol) 


ONOCEBIN 0,jHgj,0. Occurs, together with 
ononm, m the root of Ononi^ apvnosa (Hlasiwetz, 
J, w. 66, 142), Hair-like crystals (from aloo- > 
hoi) Ohlorme forms resinous 0|gH|gCr,0. ^ 

ONONIN [235®] A glucoside occur- 

ring m the root of the spmous rest-harrow {Ononie 
spinosa) (Kemsoh, B^ Pharm [2] 26, 12, 
Hlasiwetz, Sits W 15, 142) Tasteless needles 
(from alcohol), sL sol boihng water, nearly 
msol ether Its alcoholic solution is ppd by 
lead subacetate 

Reactions -^1 Boilmg baryta-water sphts 
it up into formic acid and crysta^lme on o spin 
0jgH,40,2 [162®] —2 Dilute HgSO, yields glucose 
and formonetin Oa4HaoOg, which is further 
spht up by baryta-water mto formic acid and 
ononetm [120°] Formonetm and 

ononetm crystalhse from alcohol Ononetm 
and onospm are coloured red by FeCl, 

OPmOXYLIN 0„H,aOg? [72®] S 16 at 
100°, 8 (alcohol) 83 at 78° Occurs m the root 
of Ophioa^lon serpentinum (Bettink, B T C B, 
819) Dimetric needles Cone H^SO. colours 
it blood-red and, on warming, mdigo blue Its 
alkahne solution is violet 
OPIANIC ACID 0,gH,gOg i e. 

0,H2(0Me)2(CH0) CO^H Mol w. 210. [146°] 
An acid obtained by oxidation of narcotme 
{q v) (Liebig a W6hler, A 44, 126, 50, 1, 
Blytu, A 60, 29 , Anderson, Tr E 20 [2] 347 , 
Matthiessen a. Foster, C J 16, 346 , 21, 357) 

It IS also formed by the action of KMn04 
dilute HNOg on hy<hrastm (Freund a Will, J5 19, 
2799) Purified by passing a rapid current of 
nitrous acid gas (which does not affect it) 
through its boiling aqueous solution (Prinz, J pr 
[2] 24, 355) It may also be purified by etheri 
fication, the ether being subsequently decom 
posed by boihng with water (Liebermann a 
Eleemann, B 20, 881) 

Properites — Needles or pnsms, v sol alco 
hoi, ether, and hot water Tastes bitter 

Reactions — 1 Readily oxidised to hemipio 
acid — 2 Reduced by sodium-amalgam to me- 
conm —8 Boihng cone KOHAq yields hemipio 
acid and mecomn — 4 Cone HClAq at 100® 
yields MeCl and OgH,(OMe)(OH)(CHO)CO^ 
HIAq acts m hke manner Dilute HClAq at 
170® forms isovanilhn C.H3(OMe)(OH)CHO and 
protocatechuic aldehyde — 6 BLNO, forms nitro- 
opianio acid, nitro-hemipic acid, and a compound 
OaoHggNgO,-— 6 PClg yields a chloride reduced 
by zinc and HOI to meoonm — 7 Heating with 
malomo acid, HOAo, and NaOAc forma 

®»®[*(OMe),<Qg^Q2, COjH)^ (Liebermann, B 
19, 2284) —8 H,S04 (80 pts ) at 180® forms rufi- 
opin, a red oolounng matter (Anderson, 0 J 9t 
277, Liebermann a Chojnaoki,B 4,194) —9 Dis 
filiation with soda-hme yields methyl-vanillin. 
10 Tolylene-o-diamme forms a orystalhne com- 
pound [248®] CBi8trzycki,B 21,2528)— 11 Bens- 
idine yields OwH^tNjO, [above 820°] —12 Urea 
forma [259®] — 18 Hydrasobensene 

prodoces 0 

14 An alcoholic solution of hydroxylamtne 
hydrochloride forms, on boilmg, hemipimide, but 
m the cold it yields the isomenc oxim-anhydnde^ 

OA{OMe).<^g (UebMinam; g 1ft 
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2928). This body suddenly changes, at its melt* 
mg pomt, to hemipknide, with great rise of tem- 
perature. — 15 Aniline in HOAo forms, on boil* 
«g. 0^(OMe),(00^)CH NPh [187®].--16 Am- 
mi!Ma forms opiammon OjoHjjNOg, a yellowish 
po^frder, decomposed by water at 160® into NH- 
and opianio acid. — 17 Aqueous sulphurous acta 
forms crystalline CioHioOsHjSO,, whence the salts 
BaA'^Saq and PbA'jbaq may be obtained. — 

18 forms yellow amorphous 0,*H„S04 — 

19 Phenol and HjSO, m the cold form amorphous 
opiaunn CjJBtigOj, which forms a purple solution 
with potash — JO Phenylhydrazineacetateionns 
0,aH,4N,0, crystallising m needles [176®] (Lieber 
mann, B 19, 763) —21 Saltcylio ucid and 
ZnOl, form OnHjoO, [140°], whence OnH^cO, 
[162°] (Michael, Atn 6, 96) 

Salts — KA'2iaq (Wegscheider, M 8, 848) — 
KA' aq tncUnic plates — BaA^, 2aq efflorescent 
prisms — PbA',,2aq sparingly soluble crystals 
[150°] — PbA',, tufts of silky prisms — AgA' 
Methyl ether MeA' [85°] (W ) , [102°] 
(L ) Formed from the silver salt and Mel, or 
by boiling the acid with MeOH. Monoclmio 
Ethyl ether 'SAh! [92®] 

Propyl ether VtM [103®] 

Acetyl derivative [121®] 

Propionyl derivative [111®] Needles 
Anhydride {C,H,(OMe)2(CHO) CO},0 
Trwpuintde [234®] Formed oy heating the 
acid for two hours m a current of dry air Needles 
(from acetone) 

Oxim C,R,{OMe) (CO^H) CH NOH [83®] 
Formed from the acid (1 mol), dilute KOH 
(4 mols ), and hydroxylamine hydrochloride 
(IJ mols ) m the cold (Perkm, jun , 0 J" 67, 
1071) Long slender needles, v sol alcohol 
At 130® it suddenly becomes solid owing to the 
formation of hemipimide 
Di phenyl'-hydrazide 
C4H2(0Me),(00,H)CHNNPh^[172°] CaV 8aq 
Chloro-opianio acid 

C,HCl(OMe) (CHO) CO^H [211®] Needles 
(Prmz, J pr [2] 24, 366) 

Bromo-opianio acid [192®] (P ) , [204 ] 
(Wegscheider, M 4, 267) Needles — BaA'j aq 
Nitro-opianic acid 

C,H(N02)(OMe),(CHO) CO^H [166°] Formed 
by nitration of opianio acid (Prmz) Yellow 
prisms (from water) With acetone and dilute 
NaOHAq it yields the tetra-methyl derivative of 
tetra oxy indigo dicarboxylic acid (Lieber mann, 
B 19, 352) Anilme in HOAo reacts, form- 
ing 04H(NO,)(OMe),(OOaH) CH NPh [184®] — 
KA' 8aq prisms — BaA'^ 3aq yellow needles. 
Ethyl ether EiAf [96®] 

Acetyl derivative 0|tH,AoNO,. Crystals 
PhenyUhy dr aside 

C.H(0Me)a(N0a)(003H)0HN*HPh [184°] Red 
needles (Liebermann, B 19, 764) By boiling 
with HOAo it IS converted into * mtro-opianyl* 
phenyl-hydrazme* 0„Hi,N,0« [178°] 

Dt-phenyl-hy dr aside fit [217®] 
Pnsms, sL sol ether (Bistrzyoki, B 21, 2520) 
Hitroso-opianio acid? 

O.H(OMeh(NO)(OHO) 00^ [66841] [176®! 

Formed by rMuoing nitro opianio acid witn 
NaOMe (Eleemann, B 20,876) liong yellowish- 
green needles.— AgA' , felted needles. 


Amido-opianio acid 

O.H(NH,)(OMe),(OHO) CO*H. Formed by re- 
dnotion of mtroso-opiamo acid (K.).— HA'HOL 
Acetyl derivative 024^4N,0„. [233°]. 
Phenyl^hydrazide 

O.H(NHJ(OMe)a<[QQ NPh* [143°]. Needles 
(Liebermann, B 19, 2276) 

Noropianio acid 04^(0H)^(0H0)C02H [171° 
cor] Formed by heating opiamo acid with 
HIAq Crystals (oontainmg l|ag) 

Methyl derivative 

C4H,(0Me)(0H)(0H0) 00^ [164®] (P ) , [142°] 
(Wegscheider, M 8, 790) Formed by heating 
opianic acid with HClAq at 100° Prisms (con»* 
tammg xaq) Chlorme forms the ohloro- denva- 
tive CpBLjClO, [206®] On mtration it yields 
C,H(N02)(0Me)(0H)(CH0) CO*H [208®], which 
crystallises m needles (oontainmg aq), and yields 
an oxim decomposing at 262°, and converted by 
HOAo mto the anhydnde O^H^NjO, [262°] , the 
nitro- acid also yields a phenyl-hydrazide [179°] 
converted by HOAo mto an anhydride [191°] 
(Elbel, B 19, 2306) — KA' 2aq — BaCAOj aq 
Iso opiamc acidv Methyl derivative of Aldb- 

HYDO VANILLIC ACID 

Iso-noropiamo aoid 04H2(0H)2(CH0) COjH 
[4 3 6 1] [above 240°] Formed by heating 
aldehydo vanillic acid with HClAq at 175° (Tie- 
mann a Mendelsohn, B 10, 400) Needles 
Pseudopianio acid 

O4H2(OMe)2(CH0)CO,H [12 3 4] [122°] A 

product of the action of boilmg dilute HUSO, on 
bcrberol (Perkin, jon, 0 /, 67,1066) Slender 
needles (from hot water) When warmed with 
phenol and H2SO4 it gives a green colour, chan- 
ging to violet brown — KA' — AgA' needles 
Oxim C,oH, 404(NOH) [124°] Needles 

OPIANYL ACETIC ACID C,2H,40, le 
C4H2{0Me)2(C02H) CH(OH) CH2-CO2H Formed, 
as barium salt, by boiimg meconm-acetio aoid 
(p 196) with baryta water (Liebermann a Klee- 
' mann, B 19, 2292) The acid when liberateA 
from its salts at once loses H2O and is recon- 
verted mto its lactone meoomn acetic acid. — 
A'Ag crystalline pp — A'jBaAq prisms 

OPINIC ACID C,H40, [148®] Formed by 

the action of HI on hemipio aoid (Liechti, Z 
[2] 6, 196 , A Suppl 7, 161 , Beckett a. Wright, 

7 1876,809) Prisms (oontainmg 2aq) Coloured 
violet by FeCl, 

OPIONIN [227®] A substance present in 
small quantity m Smyrna opium (Hesse, A 228, 
299) Small needles, v sol alcohol, ether, and 
alkahs, v si sol water Neutral to litmus 
When fused with potash it yields opionio acid 
[126®] 

OPIUM The dried jmce obtained from the 
onnpe oapsnles of Pa^ver sommferum It con 
tains morphine, ooaeine, narcotme, naroeme, 
thebslne, papaverme, meconio aoid, and me- 
oomn The quantity of morphine vanes from 

8 to 15 p 0 Hesse (A 158, 47 , Suppl 8, 299) 
obtained also codamine, lanthopme, faudamne, 
meoomdine, oryptopme, protopme, laudanosme, 
and hydroootamine Eauder desonbes tntopme 
(Ar Ph 228, 419) The three alkaloids mor- 
phine, codeine, and thebaine are strong bases, 
while papaverme, narcotme, and narceine are 
fecUe bases The varioos constituents of opium 
arc deaonbed m their alphabetical position 
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OPOPAKAX, 


OPOPANAX The dned juice obtained from 
the roots of the Pastmaca Opopanax It con- 
tains d3 p 0 of gum, 2 8 p c of malic acid, and 
42 po of a resin which yields protocatechuio 
acid on fusion with potash (Pelletier , Hlasiwetz 
a Barth, J 1866, 630 , Hirsohsohn, 0 0. 1877, 
182) 

OKANOB PEEL OIL S G 8435 The 
essential oil of orange peel consists mainly of a 
terpene (174°), but contains also an aldehyde 
C,oH,eO (224°-228°) (Wright, 0 J 18, 1186, 
20, 552, Semmler, B 24, 202) It contains 
no cymene (Hartley, 0 J 37, 677) Tanret 
{Bl [2] 46, 501) got from orange peel resinous 
‘ aurantiamario acid ’ CioHi^O^, = - 28°, and 

uncrystallisable ‘ aurantiamarine’ 

[o]i> = - 60°, a very bitter substance 

OEGElK A oolounng matter 

obtained from orom by the action of aqueous 
ammonia and air Purified by exhausting with 
ether, and crystallising irom dilute alcohol (Zul- 
kovvsky a Peters, M 11, 227 , cf Bobiquet, 
A Ch [2] 42, 245 , 58, 320 , Dumas, A 27, 145 , 
Laurent a Gerhardt, A Gh [3] 24, 315, Lieber- 
mann, B 7, 247 , 8, 1649) Micro crystallme 
mass, with metallic lustre , msol water, ether, 
and CSj Its solutions are crimson, but are 
turned bluish violet by ammonia or potash 

OBCENE DIALDEHYDE This name is 
given by Tiemann and Helkenberg (B 12, 1003) 
to two isomendes 0<,HMe(OH)2(CHO)ji (a) [118°] 
and (^) [168°] formed, together with orcyl alde- 
hyde OgHgO,, by the action of chloroform and 
KOH upon orcin The (a)- isomende forms a 
di anilide OgHMe(OH)2(OH NPh)^ [281°] 

OECIN % e OgH3Me(OH) [1 3 5] Dt- 

oxy tolicene Metli/yl r^orcin Mol w 124 
[108°] (Nevile a Wmther, 0 J 41, 417) , [57°] 
(when containing aq) (c 288) H F p 109,276 
(Stohmann, J pr [2] 34, 315) Obtained by 
boiling orsellic acid with water or by action of 
alkalis on lecanoric, erythric, and evernio acids 
and picroerythrm, and also by dry distillation of 
the same bodies (Bobiquet, A Gh [2] 42, 245 , 58, 
820, Liebig a Will, ^ 27, 147, Dumas, A 27, 
140 , Schunck, A 41, 159 , 54, 269 , Stenhouse, 
Tr 1848,85, A 68,93, 99, Pr 12,263, G J 
16, 327 , 20, 223 , De Luynes, A 128, 330 , 130, 
31 , Lamparter, A 134, 256) Formed also by 
potash fusion from aloes (Hlasiwetz a Barth, A 
134, 287) , j?-ohloro toluene sulphomc acid (Vogt 
ft Henmger, 0 B 1107) , toluene m disul- 
phomoacid, s-bromo cresol, s di bromo toluene, 
and 8 bromo toluene sulphomc acid (Nevile a 
Wmther, 0 J 41, 417) Formed also from nitro- 
w cresol by reduction and apphcation of the 
diazo reaction 

Synthesis — Acetone • di - carboxylic ether 
0C(CH2 C02Et)2 when treated with sodium con- 
denses to di-oxy phenyl acetic di carboxylic ether 
CgH(OH)*(CO2Et)2 0H2CO2Et, the latter by the 
energetic action of alkalis is converted into di- 
oxy phenyl-acetic acid OaH3(OH)2 CHj CO^H, 
whosp silver salt on dry distillation yields orcmol 
(ComehuB a Pechmann, B 19, 1446} 

Properties — Monochmc prisms (containing 
ftq), V sol water, alcohol, and ether Sweet 
taste Turns red in air Its aqueous solution 
gives a white pp with lead subacetate and a 
dark red pp withFeCl, It reduces ammoniacal 
AgNOi Dry bromme forms tri bromo-orcin 


Bromine water yields penta-bromo-orcin (Sten- 
house a Groves, 0 J 37, 4C3) Its solution is 
not rendered acid by borax Nitrous acid gives 
an orange pink colour in dilute solution^ (Lindo, 
0 N 58, 1, 15) It forms a dehquescent coi a- 
pound with picric acid 

Reactions —1 Air and awwoiwa yield orcein 
together with yellow Oo,H,gNOg soluble in ether 
and an amorphous body, resembling litmus, in 
soluble in ether and alcohol (Zulkowsky a 
Peters, M 11, 227) Dry ammonia forms colour 
less crystals of CjHgOjNHj — 2 Ammonium 
carbonate yields ‘para orsellic’ acid OgHgO^aq 
[151°] (Senhofer a Brunner, G J 40, 205) — 
3 KOH and 00^ form pseudo orsellic acid 
(Schwarz, B 13, 1643) — 4 Heating with HO Ac 
(1^ pts ) and ZnOlj (2 pts ) forms crystalline 
C27H04O2 as well as ‘orcacetem’ C,gH,gO*, a 
yellow powder (Basmski, J pr [2] 26, 56) On 
boiling orcm (9 g ) with HO Ac (13 5 g ) and 
phosphorus oxychloride (18 g ) there is formed 
C,H Me(OH)2 CO CH3 [146°] crystallising m 
needles — 5 Orcin (3 pts ) heated with aceto 
acetic ether (2 pts ) and a little H28O4 at 100° 
forma insoluble Oi^HjgOj [249°] which yields 
OijHjsAcOj [200°] and Cj^HisBrsOj crystallising 
in plates — 6 HNO3 satuiated with HNO^ acting 
upon an ethereal solution of orcin forms a 
scarlet d}0 ‘ azo orom ’ Cj^HjjNOj which forms an 
alkaline solution with orange red fluorescence 
(Kramer, B 17, 1882) —7 H SO4 saturated with 
nitrous acid forms a dye O^jH ,NOa which yields 
alkaline solutions with red fluorescence and 
OjiH^jNO, which does not yield fluorescent sola 
tions (K , Brunner, B 21, 251) —8 A mixture 
of HNOj and HBr jnelds C ,H.oErNOe and 
, 048H27Me8BrN20,5, the alkaline solutions of 
these bodies exhibit brown and red fluoiescence 
respectively (Brunner, B 21, 2484) — 9 A mix 
ture of HNOa (10 c c of & G 139) and HCl 
(30 c c of S G 1 2) on the water bath yields 
C21H oClNO^, a greenish mass which yields 
C2,H,„Ac4ClNOa — 10 Chloral hydrate and water 
on boiling form crystallme 0,3112409 whence 
O^jHjgAcjOs [185°] (Michael a Byder, Am 9, 
135) —11 Fusion with NaOH yields resorcin, 
tetra oxy di phenyl methane, and hnally phloro 


glucin (Barth, 3/ 3,645) — 12 Benzoic aldehyde 
and a little HClAq give a white resin O2.H2.O4 
(M a B) — 18 Chlo7 of orm a,nd dilute potash 
form, on boiling, two isomeric ‘ orcene dialde- 
hydes ’ C,HMe(OH)2(CHO)2 and ‘ orcyl aldehyde ’ 
0,H,Me(OH)2CHO [177°] (Tiemann, B 12, 999) 
Another product of the action of potash and 
chloroform on orcm is homofluorescem (vol 11 
p 558) which 18 probably orcin aunn Oj^Hj^O^, 
a body which is formed by heating orcm with 
formic acid and ZnOlj at 100° (Nencki, J pr 
[2] 25, 277, Gnmaux, Bl [3] 3, 850) —14 
PhtJialic anhydride (3 pts ) heated with orcm 
(5 pts ) and sulphuric acid (5 pts ) yields ‘ or- 
.0 s7-0..H2Me(0H)>^ 
om-phthaleln * G9H4^ \ 


‘\cOONO,H2Me(OH) 


- . , >■ 
which crystallises from acetone m colourless 
needles, dissolvmg inalkaUs with led colour, and 
yielding the acetyl denvatives 022H,3AoO» [160°] 
and 02^,4 Ao 205 [220°] Orom phthalein is re- 
duced by zinc dust and NaOHAq to orom phthalin 
O22H20O5 which yields 02^,tAc205 [211°] (B 
( Fischer, A 183, 72).— 15 Concentrated sulpnurid 



OSMIUM. 


641 


ftcid at 70^ prodaoea orom disolphonio aoid 
C,HMe(OH)2(SOaH)| which yields the oryatalline 
salts Pb,0,H4S,0,6iaq and Pb,(0^.S,0,), 8aq 
vHesse, il 117, 324) —16 Fonung HNO, acting 
Oi. orom dissolved m ether forms oroimfin 
0,4^1,, NO, orystallismg m needles [226®] which 
are blue by reflected light and form a crimson 
eolation in alkalis exhibiting yellow fluorescence 
Orcirufln yields an acetyl denvative [204®] and 
an ethyl ether [269®] (Nietzki a Maeckler, B 23, 
720) —17 Aldehyde dissolved m alcohol forms 
on addition of a few drops of HOlAq, a compound 
0,gH^o04 cryst^lisingm tables (Michael a Comey, 
Am 6, 349) — 18 Chloro-acetic acid and caustic 
soda forms C4H,Me(OCH3 00,H)j [217°] crystal- 
lising in needles This acid forms the salts 
NaA"8aq, KjA"3aq, and CaA"2aq, the ether 
EtjA" [107°] , and two mtro- derivatives one of 
which melts at 140° (Saarbach, J pr [2] 21, 
162) — 19 Di chloro quinonimtde m alcoholic 
solution forms brown needles of ‘ orcirufamme* 
which dissolves m acids with red 
dish violet colour and orange fluorescence It 
dyes Bilk, and yields a crystallme mono acetyl 
denvative (N a M ) 

Acetyl derivative C4H,Me(OAo),. [26°] 
Needles, nearly insol water 

Benzoyl derivative 04H,Me(0Bz),. 
[88°] Needles (Rasinski, J pr [2] 26, 65) 
Orthocarbonyl derivative 
(C,H,MeO,)jO [195°] Formed by distilling 
C4H3Me(0 COjEt),, which is produced by the 
action of ClCOoEt on sodium orcin (Wallach, A 
226, 86 , Bender, B 13, 700) 

Methyl ether 04H3Me(0Me)(0H) 
(c 273°) Liquid, si sol water (Tiemann a 
Streng, B 14, 2001) 

Di methyl ether 04H,Me(OMe)y (244°) 

V D 76 2 (H - 1) (obs ) MobUe hquid 

Di ethyl ether 0,H,Me(OEt), [16 6°] 
(252° cor) Needles Yields C,HjBr^Me(OEt), 
[144°] (Herzig a Zeisel, M 11, 316, c/ De 
Luynes a Lionet, G R 65, 213) 

Nitroso- derivative 0,H7(N0)0,. [167°] 
Yellow needles, detonating at its meltmg point 
(Nietzki a Maeckler, B 23, 723) 

References — Tbi amedo-, Amido di imido-, 
Di bromo nitro , Tri ciiloro , and Iodo-oroin 
m Orom , Iso-orsin , Cresorcin , and Lutorom 

V Di oxy toluene 

6 orom v Betorcin 

ORCTL ALDEHYDE v Di oxt-toluio alde 

HYDE 


0RE08ELIN Oreoselone [170°] 

Formed by the action of alcoholic potash or 
acids on peucedanm (Wagner, J pr 62, 276, 
Hlasiwetz, A 174, 70, Heut, A 176, 73) 
Needles (from alcohol), v el sol water Its 
solution m HjS04 exhibits bluish-green fluores- 
cence Potash fusion yields resorcm and acetic 
acid It yields an acetyl denvative [123°] and 
an isovaleryl denvative [97°] 

OREOSELONE OuH^O, [190°] Formed 
by passmg HOI over dry atnamantm (Schneder- 
mann a Wmckler, A 61, 320) Needles (from 
alcohol), insol water 

ORGANIC ANALYSIS v» Analysis, oboanxo, 
Tol 1 p 269 

ORNITHINE Obtained, together 

with bensoiQ aoid, by boiling onuthuno acid 
Tol III 


with hydroohlono aoid (Jaff6, B 10, 1926) — 
B'^HjCl, — B'HOl — B',2H,OA — B'HNO, 
Benzoyl derivative 0.H,,BzN-02 [225°- 
280“] 

OaHITHOmiC ACID [188“] 

Excreted by birds after a dose of benzoic acid 
(Ja£F6, B 10, 1925, 11,406) Needles, v si sol 
hot water — CaA, — BaA', powder, v e. sol 
water 

ORSEILLE v Abohil 

ORSELLIO ACID v Di oxy toluio agio and 
Lboanobio acid 

OSAZONES V Hydbazones 
OSKATES v OsMiUH, Salts of oxyacxds oft 
p. 646 

OSMIAHIC ACID V Osmium, Nitrogen con 
taming acid oft p 644 

OSMIRIDIUM V Iridium, Alloys oft p 47 
OSMIDM Os At w 190 3 Mol w un- 
known Infusible at highest temperature at 
tamed by 0 H flame S G 22 477 at 17 5° (De 
ville a Debray, P M [4] 50, 661) 8 H 19° to 

98° 03113 (Regnault, P M [4] 23, 103) 0 E 

00000657 (Fizeau, 0 R 68, 1125) 

Occurrence — As metal, alloyed with Ir, Pt, 
Bh, Bu, and Pd The residues obtamed by 
heating various Pt ores with aqua regia contain 
from 17 to 50 pc Os (v Deville a Debray, 
A Oh [3] 66, 431 , Berzelius, P 13, 436, 627 , 
16, 208) In 1804 Tennant showed that the 
metalho residue remaining after treating Pt ore 
with aqua regia contained two new metals {T 
1804 411) , to one of these metals he gave the 

name iridium, because of the colours of its 
oxides (fjotj = rambow), and to the other, the 
name osnuum, because of the peculiar smell of 
its volatile oxide (oarpt) = smell) 

Formation — 1 Byppg K20s04Aq by NH4CI, 
and heating the pp in H — 2 By heatmg 
(NH4)20sCl5 or (NH4)*OsCl2 — 3 By strongly 
heating any of the sulphides of Os in absence 
of air — 4 By warming K perosmate m HClAq, 
with a formate , or by digesting the same salt 
with Hg, and heatmg the Os amalgam thus 
obtamed — 6 By passing > apour of O8O4 mixed 
with H or CO through a red hot tube — 6 By 
passing OsO, vapour along with N through a hot 
tube lined with 0 (obtamed by previously pass 
mg O4H, vapour through the tube) 

Preparation — Wlien Pt ores are treated 
with aqua regia, osm indium remains, partly as 
lustrous tablets, and partly as a black powder 
Sand and gangue are removed by fusing the 
osm-mdium with Na^CO,, boiling with water, 
then with HClAq, and again with water Os is 
obtamed from this residue by vanous methods, 
which are based on the ready oxidation of Os to 
OsO* and the volatility of thus compound The 
lustrous tablets of osm indium yield much more 
Os than the black powder OSO4 may be ob 
tamed by the followmg methods. — 1 The osm 
indium 18 heated to redness m a tube of porce- 
1am, or Pt, while a current of air or O (pre- 
viously passed through H,S04) is sucked through 
the tube , the exit end of the tube is connected 
with a dry flask, or a senes of dry Woulf’s 
bottles, kept at a low temperature , the connect 
mg tubes must be wide, else they may get choked 
with crystals of O8O4, a vessel contaimng 
KOHAq 18 placed between the receiver and the 
aspirator, £> a^orb the last traces of OsO, 
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(Fremy, J pr 63, 842) ~2 The osm-indium is 
very 'well mixed with an equal weight of dry 
NaCh and the mixture is heated to low redness 
in a rapid stream of moist Cl, in a glass or 
porcelain tube , the apparatus is connected with 
a wide necked tubulated receiver, from which a 
tube passes into KOHAq or NH,Aq OBCI4 is 
formed, and decomposed by the H^O present to 
OSO4, HOI, and Os which again combines with 
Cl to form OSCI4, which OSCI4 is again decom- 
posed by HjO, and so on (Wohler, P 81, 161 , 
104, 868 , 107, 367) Schneider {A Suppl 6, 
261) places the osm indium in a large Hessian 
crucible, the lid of which is cemented on by 
CaS04 and carries a porcelain tube passing into 
a receiver — 3 The osm-indium may be treated 
with molten KOH and KOlO, (Fritzsche, J pr 
37, 483) , or with KOH and KNO, (Claus, O 0* 
1862 129 , Gibbs, A 120, 108) , or with BaO, 
and Ba(NOa)3 (Deville a Debray, A Ch [3] 56, 
431) , m each case the E perosmate obtained is 
distilled with aqua regia and OSO4 is obtained 
The preparation of OSO4 from osm indium is 
easily accomplished, but the process is ex- 
tremely unpleasant, and also very dangerous, 
inasmuch as the vapour of OSO4 rapidly attacks 
the eyes and lungs 

Os IS obtained from OSO4 by reducing the 
vapour by H or CO, or by 0 (Deville a Debray, 
Zc , c/ Formation^ Nos 6 and 6), or a solution 
of OSO4 KOHAq may be reduced by warming 
with alcohol, the violet red crystalline pp of 
Kj 0 s 04 dissolved m water, ppd by 

NH4OI, and the pp reduced to Os by heating in 
H (Fremy, Ic) Or the OSO4 may be dissolved 
in NHjAq, warmed for some hours till blackish 
brown (N is evolved, and an ammoniacal solu 
tion of OsjO, remams), and evaporated until a 
brown pp of impure OS2O, forms , the pp may 
then be washed, dissolved in HClAq, NH4OI 
added, the solution evaporated to dryness, and 
the residue heated in a retort as long as HOI 
IS evolved and NH4CI sublimes Os remains as 
a compact porous mass (Berzelius) 

Os may be obtained in crystals by dissolving 
the metal in Sn, by heating to redness in a carbon 
crucible 'with 8 parts Sn, and allowing the mass 
to cool (Deville a Debray, 0 B 82, 1076) The 
crystals are purified by dissolving out Sn, and 
heating the residue in a stream of HCl Os is 
also obtained in crystals by passing the vapour of 
OSO4, mixed with N, through a hot porcelain 
tube lined with C The Immg of 0 is obtained 
by passing C4H4 vapour through the tube at a 
temperature high enough to decompose the 
C4H4 By alloying Os with Zn, and treating the 
alloy with HClAq, Os is obtained as a black 
powder which is easily ignited (D a D , A Ch 
[8] 66, 899) 

Properties and Reactions —As obtained by 
reducmg its compounds at high temperatures. 
Os IS a lustrous, blue-white metal, resembling 
Pt or Sn Prepared by reduction at lower tem- 
peratures, Os 18 a greyish-black powder, with- 
out metalho lustre From solution in Sn, Os 
separates in hard, bluish crystals, probably be- 
longing to the regular system , S G 22 477 
Deville a Debray heated Os to the temperature 
at which Kh melts (0 2000®) without fusing it. 
The Os was placed in a carbon-oruoible placed 
ill a cylinder of lime, resting on a bl^ of 


lime, and surrounded by three other similar 
blocks , a powerful 0 H flame was caused to 
play over, and around, the lime cylinder (A Ch 
[3] 66, 886, 61,6) ^ 

Os is easily oxidised to OSO4 The fin^/ly 
divided metal obtained at low temperatures 
smells of OSO4 at the ordinary temperature, 
when heated in air, it burns and is completely 
volatilised A compact mass of Os ignites 
when strongly heated in air, but ceases to bum 
when the source of heat is removed , Os pre- 
pared at very high temperatures may be heated 
to 0 226® without change Firmly divided Os, 
which has not been strongly heated, is oxidised 
to O8O4 by heating with cone HNO3 or aqua 
regia , if the metal has been exposed to a very 
high temperature, it cannot be oxidised in the 
wet way Os is oxidised, to K2OSO4, by molten 
KOH , the oxidation is hastened by addition of 
KNO, or KClOs Heated in Cl, OsCl^ is pro 
duced Os forms a phosphide when heated in P 
vapour The spectrum of Os has been examined 
by Huggins (T 164, 139), and Thal6n {v B A 
1884 431) 

The atomic weight of Oa has been deter- 
mined (1) by heating in 0 and weighing the 
O8O4 produced (Berzehus, P 13, 64b , Fremy, 
A Ch [3] 12, 614) , (2) by reducing K OsCla m 
H, washing out KCl, and weighing Os (Berzelius, 
P 13,630, Seubert, P 21,1839, A 261,257), 

(3) by determining S H of Os (Regnault, P M 

[4] 23, 103) The older values were too high 
Seubert’s analyses of K^OsClg and (NH4)20sCl6, 
conducted in 1888, gave the mean value 191 12, 
but this number was regarded by S as rather too 
high , in 1891 S re determined the at w very 
carefully and obtained the value 190 3 

Os 18 distinctly metallic in its physical oha 
racters, but some of its chemical properties are 
those of a non metal, e g acidic character of 
OSO4 and existence of salts the negativ e radicle 
of which IS OsOs Os belongs to the gioup of 
Pt metals, to which group Cu, Ag, and Au are 
more or less closely related (v Copper Group oy 
ELEMENTS, 11 260 , and Noble metals, this vol 
p 628) Os IS more closely related to liu than to 
the other Pt metals , the analogy is shown in 
the existence of volatile oxides MO4 capable of 
existing as gases, in the salts K2MO4, and pro- 
bably KMO4, and in other respects The exist 
ence of K2OSO4, the fact that this salt is 
oxidised probably to KO8O4 which salt is re 
duced to K2O8O4 by KOHAq, and also the exist 
ence of H40sCy4, and salts of this acid, erapha 
Bise the analogies between Os on the one hand, 
and Mn and Fe on the other hand 
j Detection and —Compounds of 

Os heated with a little Na2COa on Pt foil give the 
peculiar, chlonne like, odour of OSO4 , at the 
same time the non-luminous flame becomes 
luminous from separation of Os Salts of OsO 
I are easily oxidised , e g solution of OsCl^, which 
IS deep blue, becomes violet in air, and then 
dark red (OsOl,), and finally yellow (O8OI4) 
Salts of OSjO,, e g KaOsCl,, give a brown red pp 
(OsjO, »H20) with KOHAq, a grey brown pp 
sol m NH,Aq, with AgNO^q, and a blue colour 
(reduction to OsGla) on warming 'with tannio 
aoid. Salts of OSO2, e q EjOsOl^, give no pp 
with KOBLlq m the cold, but on warming the 
li^md goes blue, and then black 
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Bnddenly Beparates Borax produces no change 
at ordinary temperatures, but a black pp forms 
on warming , this distinguishes OSO2 salts from 
b Us of IrOg, which become blue on heating with 
be ax, and after a little give a blue pp Tannic 
acid does not react in the cold , on warming, the 
liquid becomes blue Alkali salts of OsO, form 
violet solutions m water , HNO, oxidises to salts 
of OSO4 , NHjAq followed by NH^OlAq ppts yel 
low 0 s 02 (NHs NHjCl)^, which gives Os on heating 
OSO4 or 0s04Aq, is recognised by its smeU, 
addition of KOHAq to dUute solutions of OSO4 
removes the smell A delicate test for Os con- 
sists in fusing with KOH and a little KNO„ dis 
solvmg K2OSO4 formed in water, adding NH4CI, 
washing the yellow pp of 0s02(NHa NHjCl), 
with very dilute HClAq, dissolvmg it in shghtly 
warm water, and adding K4FeCy8Aq, when a 
splendid violet colour is produced (Gibbs, Am 
3, 233) Os IS usually estimated as the metal 
Os IS separated from other metals by dissolving m 
aqua regia, adding HNO,, and distilhng The 
OSO4 may be led into excess of NHjAq , the solu- 
tion IS saturated with H^S and boiled, the pp of 
ObS, is collected, washed, dried, and placed in a 
small carbon crucible which is placed mside a 
Hessian crucible, the space between being filled 
with sand, and heated for some hours to c 220°- 
250° , compact Os is thus obtained 

Beferejices — Tennant, T 1804 411 Ber 
zehus, P 13, 435, 527 , 15, 208 WShler, P 31, 
161 Claus a Jacobi, J pr 85, 142 , 90, 65 , A 
63, 355 Beville a Debray, A Ch [3] 56, 393 
Fremy, A Ch [3] 12, 522 , 44, 391 Fritzschea 
Stru\e, J pr 41, 97 

Osmium, acids of No oxyacid of Os has 
been isolated, but salts of the hypothetical acids 
H2OSO4 and HOSO4 are know n {v Osmium, salts 
of oxy acids of, p 646) A peculiar acid, 
H^NjOsjOg, generally known as Osmiamic acid, 
exists (v Osmium, uiirogcn containing acid of, 
p 644) Osmocyanhydi ic acid, H40sCyg, and 
salts of this acid have been obtamed {v Cyanides, 
vol 11 p 343) Salts of the hypothetical acids 
H,OsClg and H4OSOI, are known (v Osmium, 
chlorides of , p b44) 

Osmium, alloys of Alloys with copper and 
gold were described by Tennant (T 1804 411) 
as very ductile, insoluble m aqua regia An 
amalgam with mercury is obtained by the re 
action of Hg with Os04Aq {v Claus, J pr 90, 
65) The alloy with vndiuvi occurs native, 
composition varies between c Os4lr and Oslr, , 
this alloy usually contains Ku, Bh, and Au, 
besides Os and Ir (v Ibidium, Alloys of, this 
vol p 47) Alloys of Os and Ir were obtained 
by Deville by melting Os and Ir with Cu^S, 
and treating the fused mass with HClAq and 
then with HNO,Aq (M 8 1882 1228) 

Osmium, ammouio- salts of,or08m ammonium 
salts (Ammoniacal osmium bases) Not many 
of these compounds have been prepared Those 
which are known seem best looked on as two or 
more NH4 groups with H replaced by the radicle 
OsO or OsO. The constitutional formuls and 
the nomenclature of the osm ammomum salts 
are not settled , in this article compounds sup- 
posed to contain the radicle OsO are call^ 
OsmosyUammontum compounds, and those sup- 
posed to contain the radicle OsOj are called 


Osmyl ammonium compounds (after tiib analogy 
of NO and NOj compounds) 

OSUOSTL niAMMONIUM HYDROXIDE 

ObO(NH, 0H)2 {Ammomated oxyosmous hy- 
droxide Oxyosmiumammonium hydroxide) 
Simplest empirical formula = OsOj 2NH3 H2O 
Obtained by dissolving OSO4 m excess of cone 
NH,Aq, and warmmg the red solution in a closed 
flask to 40°-60° until a black pp begms to form 
when the flask is opened (Claus a Jacobi, J pr 
79, 28) N escapes during the process 
(730804 + IONH 2 

= 80s0{NHj 0H)2 + 2N2 + 3H2O) Forms a 

brown black powder , decomposed by heat to Os 
with evolution of N and H2O , msol water, sol 
acids, and reppd by KOELAq or NH,Aq Amor- 
phous basic salts (not fully examined) are ob- 
tained by evaporating the acid solutions , these 
salts are decomposed by water to neutral and 
more basic salts (Claus a Jacobi, J pr 90, 65 , 
cf Berzehus, P 13, 435, 527) The base dis- 
solves in KOHAq, on boiling, NH, is evolved 
and a pp , OSO2.XH2O containing NH,, separates 

OsMYL TETRAMMONIUM HYDROXIDE 

0802(NH, NH, OH)2Aq (Ammomated oxyosmte 
hydroxide Osmidiammonium hydroxide 
Oxyosmiumdiammonium hydroxide Osmyl- 
ditetramine hydroxide) Simplest empirical 
formula = OsOg 4NH3 HjOAq Known only in 
solution A solution of this base is obtained by 
decomposing the chloride by AgjO and HoO, or 
the sulphate by BaOAq (v infra), and filtering , 
the solution is yellow, has an alkahne reaction, 
and 13 easily decomposed with formation of 
OSO4, NHa, and a black pp (Claus, J pr 79, 28) 

Osmyl tetrammonium chloride 


(Oxyosmiumdiammonium 
lula 18 sometimes written 


0 s 02(NH3 NH3C1)2 
chlonde) The formuli 
OSO2CI2 4NH3, and the salt is called ammomated 
osmium oxychloride , the formula is also written 
OsOj 4NHj CI2, and the salt is called osmyl dv- 
tetrami7ie chloride (Gibbs, Am 3, 233) , Fremy 
(A Ch [3] 12, 522) wrote the formula 

Os 02(NH2)- 2NH4CI, calling the salt osmtamide- 
ammonium chloride , Claus and Jacobi (J pr 
79, 28, 85, 142, 90, 65) gave the formula 
0s(NH3)40l2 2H2O, and the name osmio dmmmo- 
nw chloride The investigations of Gibbs (Am, 
3, 233) confirmed the empirical formula 

0802Cly4NH, Obtained as a yellow crystallme 
pp by adding NH4CI to KjOsOgAq (Fremy, A CK 
[3] 12, 522) (?K20s04Aq + 4NH4Cl 
s OsOalNH, NH3C1)2 + 2KClAq + 2H2O) Slightly 
sol cold water, more sol hot watei, msol 
NHgClAq May be crystallised from water con- 
taining HCl , ppd from solution by cone HOlAq 
Aqueous solution quickly decomposes, givmg off 
OSO4 , on evaporation a brown sohd is obtamed, 
which behaves like OsO(NH, OH)2 , the solution 
gives a fine violet colour with K4FeCy4Aq (Gibbs, 
Ic) The compound is decomposed by heat, 
givmg a residue of Os 

The chloroplaHnate is obtamed, as orange- 
yellow crystals, shghtly sol cold water, by boil^ 
0 B 02 (NH.a^H, 01 ), with PtOl4Aq (Gibbs, I e ) 

Osmyl tbteammonium sulphate, mitbatb, <ko. 
The sulphate is obtamed by pourmg E20s04Aq 
mto oono cold (NH4)2S04Aq , small orange- 
yellow crystals, easily sol hot water (Gibbs, Ic) 
The migrate is obtamed by a similar reaction, and 
the oxaHate also, usmg cold eono NH4N03Aq 

T T 2 



644 


OSMIUM. 


ftnd (NH instead of (NH4)2S04Aq (Gibbs, is yellow and before E^OaO. separates, saturating 

lx ). with HGlAq and evaporatilig to dryness on a 

Osmium, chlorides ol Two ohlondes of Os warter-bath, when the salt is obtained on the 
have been prepared, OsOl, and OsOl. , OsGl, is bottom of the basm, while EGl and NH.Gl 
known in solution, no chloride has yet been deposited on the upper parts Forms d^k 
gasified, these are the only haloid oompounds^ brownish red crystals, easily sol water, with 
of Os known at present, except OsCy, be classed" deep cherry-red colour , easily sol alcohol, msoU 
as a haloid compound OsGl, and OsGl, combme ether The salt loses 8H,0 m air, and the rest 
with alkah chlorides to form OsGl, 8MG1 and at 150^-180^ The aqueous solution easily de- 
OSGI4 2MG1 respectively , OsGl, also probably composes with separation of Os^Ot^GU 
forms double salts, but they have not been iso- Osino ohlobidb OsGl, {Osmium tetrachlonds 
lated satisfactorily OsGy, forms an acid, Osmtchlonde) Obtained, as a dark red powder, 
H40sGye, from which vanous salts (osmocyamdes) by heatmg finely powdered Os ip dry 01 , OsGl, 
are obtained OsGl, and OsGl, are formed by is formed at the same time OsGl, is the more 
direct union of G1 with Os volatile of the two chlorides In presence of 

OsMOus OHLOBIDB OsGl, {Osmtum dtchlonde moisture, becomes cinnabar red, and then forms 
Osmosochlonde) Obtained by heatmg finely yellow needles (? OsGl, jrH,0) Dissolves m a 
divided Os in a long tube m a stream of dry Cl httle water to form a yellow solution, which is 
Two sublimates are obtamed , the less volatile decomposed and decolourised on dilution (Ber- 
(green) is OsGl,, the more volatile (red) is OsCl, zelius, Ic) OsGl, is a non conductor of elec 
As thus prepared OsGl, forms dark green de tricity (Hampe, Z 11, 1549 , 12, 28) OsO, 2H3O 
liquescent needles, w^ch probably contain dissolves m cono HClAq, formmg a dark 
H,0 , by heatmg agam m perfectly dry Cl, OsCl, greemsh brown solution, which probably con 
18 obtamed free from moisture as a nearly black tains OsGl, 

sublimate (Glaus a Jacobi, *1 |?r 90, 66) An Double salts — Potassium osmvum tetra- 
indigo-blue solution of OsGl, may be prepared by chloride {Potassium chlorosmate) E,08Gl4 
diBSolvmg 080^H,0 m HClAq, the solution (»OsGl4 2KCl) Obtamed by heatmg an mti 
soon becomes violet, then dark red, and then mate mixture of equal parts KGl and finely 
yellow from formation of OsCl, and OsCl, , the powdered Os m dry Cl to low redness, removing 
yellow solution agam becomes blue by the action excess ol EGl by a little water, dissolving the 
of reducers (G a J , Z c ) OsCl, dissolves m residue m hot water, and allowing to crystaUise 
water, formmg a green hquid, which is decolour- (Berzehus, I c ) Claus a Jacobi (Z c ) obtamed 
ised and decomposed on dilution with formation the salt by addmg KGl to OsO, m HGlAq, then 
of Os, OsO,Aq, and HGlAq Solutions of OsGL adding alcohol and evaporating Dark-brown 
m al^h chloride solutions are not decomposed lustrous octahedra, omnabar red when powdered 
by dilution , double salts are probably present Sol water, formmg a yellow solution, from which 
(0 a J ) Berzelius said that double salts of alcohol ppts the saJt, mcompletely, as a red 
OsGl, are formed by the action of alcohol on the orystallme powder Not decomposed at low 
Balts M,OsCl, and M,OsCl, (P 13, 435, 527) redness, but at a higher temperature Os and 
OsGlf 18 sol alcohol and ether The aqueous ECl are formed OsO. is produced by distiUmg 
solution conducts electricity, but the alcoholic HNO, over K,ObC 1, (Berzehus, lx ) Is not 
and ethereal solutions do not {v Hampe, Z 11, acted on by SO,Aq at ordinary temperatures 
1549 , 12, 23) (E,IrCl, is reduced) EOHAq does not decom 

OsMoso-osMio CHLOBZDE OsGl, {Osmium tri- pose a cold solution of £,0801,, but on warmmg 
Monde Osmochlonde Osmium sesquichlonde) the solution becomes blue, and then suddenly 
This chloride is only known m solution, and in ppts black 0s0,.2H20 (Claus, lx , , other reac 
oombmation with alkah ciilondes The brown tions of K,OBCl,Aq are given) 
to purple solution obtamed by the action of air Ammonium chlorosmate^ silver chlorosmate, 
on 080.irH,0 m HGlAq probably contains OsGl, and sodium chlorosmate are descnbed by Glaus 
(0 a J) By treatmg a solution ol OsO, m a Jacobi (J pr 79, 28 , 85, 142, 90, 65, A 63, 
HGlAq with Hg, and evaporatmg in vacuo over 855) 

cono HjtSO,, Berzehus (P 18, 485, 527) obtamed Supposed compound of Osmiuvi 
a purple, vamish-hke substance, whicn perhaps hexachloride Berzehus (P 13, 435, 627, 
was OsGl, 15, 208) obtained a brown salt, which he sup 

Doable Salts. — Ammomum-osrmum tn posed to be a compound of NH,C1 and OsCl,, by 
Monde {Ammomim ehlorosmite) saturatmg OsO, with NHaAq, after a tune add 

2(OsGl, 2NH,G1) 8H,0 Beddish-brown crystals , mg excess of HClAq, digesting for some days 
obtam^ by passmg H,S mto OsO, m much with Hg, filtermg, and evaporatmg According 
HGlAq till ihe solutionis red, addmg NH,G1, and to Glaus (1 0 ), the salt is 2(OsCl, 2NH,C1) 8B[,0 
eyaporatmg (Glaus, J pr 79, 28) The salt dis- (t; supra , Ammormim-osmium tnchlonae) 
solves m water wi^ a dark purple colour, which Osmium, cyanide of, OsCy, , and osmocyarif 
18 unchanged by addition of alkah, but reduction hydnc acid and its salts, H.OsGy, , v Gyanidxs, 
begins on warmmg On heating, Os and NH,G1 vol u. p 848 

are formed (Berzehus, lx ) Osmium, hydrated oxides or hydroxides of. 

Potassium-osmium tnchlonde {Potassium v* Osmitim, oxides and hydrated oxides of^ 
ehlorosimte) 2(0s01a 8EG1) OH^O. Formed by p 645 

strongly heatmg m 01 a mixture of equal parts Osmium, nitride of The brass-yellow 8ub« 
EGl and powdered Os, dissolving m water, stance, obtamed by passing H over the pp. pro 
orystalhsmg out E^OsOL, and ev^oratmg the duoed by adding ]^Os to ^OsO,Aq, is probably 
mother-hquor , also by mssolving EOH in cone a nitnde of Os (Glaus, P. 65, 202) 

OeO^Aq, addmg KH,Aq, and when the solution Osmium, nitrogen-eontaining aoid of, anii 
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tfa talU HaNjOSgO^q or ?HaNaOsP5Aq This 
aoid 18 generally known as osmtatmc acid An 
queooB |u>lntion of this aoid is obtained by de< 
ot ntipoBing the Ba salt by the equivalent quantity 
or'^B04Aq, or by treating the moist Ag salt 
with HGlAq, and filtermg The clear yellow 
solution remains unchanged for some d^ays if 
dilute, but if it be concentrated, O8O4 and a 
black pp containing Os are formed, and gas is 
evolved The aqueous solution of the acid 
evolves CO, from carbonates, and decomposes 
ECl , Zn dissolves in it, with evolution of gas 
and partial dedbmposition of the acid The solu- 
tion IS decompose by acids on warming, with 
production of O8O4 (Fntzsche a Struve, J pr 
41, 97) F a S gave the formula H^N^Os^Ot , 
this was upheld by Claus (J pr 90, 66) 
Gerhardt (J Ph [3] 12, 804) gave the formula 
HjNaOs^Of The E salt is obtained by the action 
of NHjAq on O8O4 in excess of EOHAq, 
the reaction is expressed thus by F a S 
2OBO4 + 2NH, + Aq = HjNjOSjO^q + 0 + 2HaO , 
Claus gives the equation 6O8O4 + 8NH, + Aq 
^SHjOsjNjOjAq + Na + 9H20 According to P 
a S no gas is evolved dunng the reaction If 
this 18 correct neither of the equations can ex- 
press the change which occurs The salts of 
osmiamic acid explode when heated , some ex 
plode when struck 

PoTiBSiuM 08MIAMATB E^NjOsp, or 
? EjNjOsjOj Prepared by dissolvmg solid O8O4 
m cone EOHAq, to which cone NHjAq has 
been added The solution is clear yellow, and 
deposits yellow crystals of the salt Claus a 
Jacobi (I c ) dissolve KOH m very dilute 0s04Aq, 
add 4 vol NH^q, and evaporate rapidly until the 
salt begms to crystalUse out, after which crystal- 
lisation 18 allowed to proceed Citron yellow, 
tetragontd crystals Sol warm water, also m 
alcohol, si sol cold water, insol ether Ex 
plodes at 0 180® Decomposed by cone HClAq, 
with evolution of Cl and formation of two kmds 
of red crystals (v F a S , Z c ) 

SiLVBB OSMIUtATB AgjNjOSjO. Or ? Ag^jOSjOj 
A citron yellow crystalhne powder, si sol water 
or dilute HKO,Aq, sol NH,Aq, forming there- 
with a crystalline compound , blackens m light , 
explodes at 80®, also when struck by a hammer 
Prepared by dissolving O8O4 m an ammoniaoal 
solution of a salt of Ag, and adding excess of 
HNO,Aq , or by adding excess of HNOjAq, fol 
lowed by solution of a salt of Ag, to OSO4 dis- 
solved in NHjAq 

Amfnomum, hartum, marcurozu, sodium^ and 
anmmvuited einct osmiamatea have been pre- 
pared (F a. S , Z c ) 

Osmium, oxides and hydrated oxides of 
Pour oxides of Os are known , OsO, OSjO,, 
OsOt, ^ which OsO, acts as 

the negative radicle have been prepared {v 
mfrot Osmium^ salts of oxyacida of) A hydrate 
of OsO has been obtamed, but not pure , it 
rapidly absorbs 0 , the hydrate OsO, 8H,0 is 
known, as are also the hydrates 080,JB[,0 and 
080,.2S^0 Ko oxy-salts have been obtained 
directly from the oxides of Os , a few oj^ salts 
corresponding with OsO are known OsO, acts 
as a weak acidic anhydride , this oxide is easily 
reduced to OsO,, or to Os OsO, is the only oxide 
prepared by the direct union of Os with 0 
dt^fides corresponding with OsO and OsO, 


have been obtamed, and the ohlonde OsCl, 
which corresponds with Os^O, probably exists 
in solution {v Osmium^ chlcnSks of^ p 644) 

OsMous OXIDE OsO (Osmium monoxide), 
A greyish black solid, msol acids , obtained by 
heating m a stream of CO, a nuxture of Na,CO, 
and OsSO, or OsSO, 2E,80, 2EHSO, 4H,0, and 
washmg the residue with water (Claus a Jacobi, 
J pr 86, 142 , 90, 65) The salt OsSO, is formed 
by evaporating 0804Aq with excess of SO, , the 
salt OsSO, 2;^SO, 2EHSO, 4H2O is formed by 
heating E20sCl,Aq with E^SO,, and washmg with 
water the powder which separates Hydrated 
osmous oxidUt OsO a;H,0, wa,s obtamed by 0 a J 
by the action of warm, very cone EOHAq on 
ObSO„ in absence of air , it forms a blue black 
pp which very rapidly absorbs 0 from the air 
Berzelius obtamed a greenish black pp by boiling 
OsCL m KClAq with EOHAq , thispp was sup- 
posed to be OsO^HjO, but C a J say it cannot 
be washed free from alkah A few salts are 
known correspondmg with OsO, e g OsSO,, but 
none is obtamed directly from the oxide 

Osuo osMio oxiDB Os^O, (Osmium sesgui- 
oxide) A black powder, msol acids Ob 
tamed by gently heating, m a stream of CO,, a 
mixture of E3O8CI, SH^O andNajCO,, and wash 
mg with water (C a J , Z c ) DeviUe a Debray 
(C E 82, 1076) say that this oxide is often 
formed, as copper red crusts, m the preparation 
of Os, by passing OSO4 vapour mixed with N 
through a hot tube Imed with C, the Immg of 
C being formed by passmg C,H, vapour through 
the tube heated to redness Berzehus supposed 
that a compound of 03,0, with NH, was formed 
by the action of NH,Aq on 0804Aq , but the pp 
thus formed was shown by 0 a J to be 
OsO(NH, OH), (t? Osmosyl dtammonium hy- 
droxide^ p 643) No oxy- salts are known cor- 
responding witn 08,0, , a solution of OsCl, has 
been prepared 

Hydrated osmo - osmic oxide 
0b, 0, 3H,0 , a brown red pp , somewhat soL 
cold EOHAq, sol acids even after drymg , ob- 
tamed by addmg EOHAq to E,08Cl,Aq (0 a J^ 
Zc) 

Osmo oxn>B OsO, (Osmium dioxide) Ob- 
tamed by Berzehus (P 18, 486, 527 , 16, 208) 
by heating a nuxture of E2O8CI, and Na,CO, m 
00,, wasl^g the residue with water, and then 
with HClAq, as thus prepared OsO, forms a 
greyish-black powder Claus a Jacobi (Z c ) ob- 
tamed OsO, m the form of a copper red, metal- 
like Bohd, by strongly heatmg OsO, 2H2O m a 
covered crucible (OsO,, H, and H,0 are also 
formed) OsO, 2H,0 is obtamed by the action of 
acids on E,0804Aq OsO, may be heated to 
redness m absence of air (Berzehus) , but Claus 
says that OsO, and Os are formed Heated m 
air, or acted on by HKO, and HClAq, OsO, is 
pr<klnoed BeducM by H at ordmary tempwa- 
tuxes Betonates when heated with combustible 
bodies. A sulphate correspondmg with OsO, is 
said to be prepared bv the action of cold HNO,Aq 
on OsS,, but little is known of its piperi^ 
The corresponding chlonde, OsCl„ is known 

Hydrated osmic oxide 080,2£L0, a 
black pp obt^ed by addmg very dilute B[,SO,Aq 
to Ef080,Aq, OsO, being formed at the same 
time (0. a. J , Z.C ) The moist hydrate dissolves 
uiHO]Aq,HNO,Aq,orH,SO,Aq, oxidation begins 
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very quickly, vfith change ot colour from purple 
lo yellow-brown, green, and browmsh-yellow on 
heating From the solution in HGlAq, Zn ppts 
Os (Wdhler, A 140, 266) By heating OSO2.2H.P 
to 200° m dry N, Fremy obtained the hydrate 
0B0aH,0(4 Ch [3] 12, 616) 

OsiauM TBTBOxiDB OsO^ {PerosTHic anhy 
Ande Often called perosmic acidt and formerly 
generally known as osmic acid) Mol w 264 84 
V D 128 6 at c 280° (Deville a Debray, 0 B 
82, 1076) 

Formation —1 By heating Os in air or 0 — 
2 By heating Os, or any of the lower oxides, 
with HNO3 or aqxui regia — 3 By the action of 
dilute acids on E20s04Aq , OsOj 2H2O being 
formed at the same time —4 According to Claus 
iJ pr 79, 28) by the action of Os on steam , H 
rorng evolved 

Prejparation — 1 Finely powdered Os is 
gently warmed m a stream of dry 0 , the Os is 
placed m one bulb of a two bulbed tube, and the 
OSO4 condenses in the second bulb — 2 Three 
parts osm indium are fused with 1 part KNO„ 
the cold mass is dissolved in water, the solution 
18 neutrabsed by HjSO^Aq, and OSO4 is distilled 
off into a cold receiver 

Properties — ^Long, colourless, translucent, 
monochnic, needles (Mallet, Am 8 [2] 29, 49) 
Melts considerably under 100°, and boils a few 
degrees above its meltmg pomt Oa04 is very 
volatile , the vapour smells abominably, and is 
extremely poisonous, attacking the eyes and 
lungs, DeviUe nearly lost his eyesight while 
workmg with OSO4 (t> D a D , ^ CA [3] 66, 
400) Claus says the best antidote is HjS gas 
The V D was determined by D a D at 246°- 
286° , it agrees with the formula OSO4 OSO4 
may be vapourised in H , if the mixed vapours 
are passed through a hot tube. Os is deposited 
OSO4 IS slowly dissolved by water, the solution 
does not react acid , sol alcohol or ether, solu 
tions are reduced with ppn of Os 

Reactions — 1 Reduced to Os by heating 
with hydrogen j also by heatmg in a gas flame ^ 
an aqueous solution of OSO4 is readily reduced 
by most metals , the solution is also reduced by 
phosphorus^ ferrous sulphate^ stannous chloride^ 
sulphurous acid (a blue liquid is produced by 
SO^q, perhaps contammg an oxide which has 
not been isolated), and by many carbon com 
pounds (e g H.CO2H, tannin, sugar, alcohol, &c ) 
(v Tennant, T 1804 411 , Berzehus, P. 13, 436, 
327, 16, 208, DSberemer a Weiss, A 14, 17, 
261, Butlerow, A 84, 278, Claus a Jacobi, 
J pr 90, 66) — 2 A large excess of anvmoma 
solution evolves N, and ppts 0s0(NH3 OH), {v 
Osmosyl diammonium hydroxidct P 643) ~3 
OSO4 mssolves in potash^ fornung a red yeUow 
bquid which probably contains E perosmate 
(q V under Osmiumt salts of oxyacids oft 
infra) —4 Hydrogen sulphide ppts an oxy- 
sulphide (g v) from Os04Aq, on saturating 
0804Aq \^ui and adding an acid, OSS4 is 
ppd {v Osmiumt sulphides of, p 647) —5 
Hydrochloric acid does not react with OsO. , but 
on addition of EOHAq, E,OaCl, is produced. 
OBO4 IS a vei^ weak aci^o anhydnde . an aque- 
ous solution does not affect the colour of Utmus, 
nor does it decompose carbonates; KOHAq pro- 
bably forms E perosmatsu 


Osmiam, ozyaeids of No oxyacid of Os has 
been isolated , salts of the hypothetical H2O8O4 
(osmates) are known, and some of the reactioi^ 
of OSO4 mdicate the existence of unstaole sails 
derived from the oxide OSO4 (v infra, Osmivm, 
salts of oxyacids of) 

Osmium, oxychloride of The black pp ob- 
tained by boihng dilute E20sCl4Aq is probably 
an oxychloride (Claus a Jacobi, J pr 90, 65) 

Osmium, ozysulphides of The pp obtained 
by passing H2S mto Os04Aq is said by von 
Meyer to have the composition OsjO^S, SBLp, 
and to be changed to 20 bO,S 3H2O by the action 
of air (/ pr [2] 16, 77) Dried at 180°-200°, 
OsO,S IS obtained (von M , Z c ) 

Osmium, phosphide of A phosphide of Os 
is said to be formed by heating Os in P vapour , 
it appears black if prepared at a moderate tern 
perature, but white and metal hke if produced 
by heating strongly, it burns in air to O8O4 
and osmous phosphate (Berzelius, P 13, 435, 
627, 15, 208) 

Osmium, salts of Very few salts have been 
obtained by replacing the H of oxyacids by Os 
Osmium sulphite, OsSOj, is formed by evapora 
ting OB04Aq with SO^Aq , a complex salt 
OsSOj 2K2SO, 2KHSO3 4H2O IS obtained by 
heating J^OsClg with E2S03Aq, osmous phoa 
phate and sulphate are also said to exist, but 
they have not been analysed (Berzehus) An 
osmio sulphate is stated to be produced by the 
action of cold HNOjAq on O8S2 (Berzelius) No 
salt of Os has been formed by the direct reaction 
of Os or any of its oxides with an oxyacid (v 
Sulphites, Sulphates) 

Osmium, salts of oxyacids of Some salts 
of the hypothetical osmtc acid, H2O8O4, have 
been isolated , and there are mdications of the 
existence of alkali peroswates, i e salts derivable 
from OSO4 

Osmates M‘^Os 04 formerly called Osmites) 
Neither the acid H268O4, nor the anhydride 
OsOj, has been isolated (c/ Mallet, Am 8 [2] 
29, 49) Alkali osmates are obtained by the 
reducing action of alcohol on OSO4 m EOHAq , 
a Ba salt is formed by the prolonged reaction of 
warm BaOAq on OsOf m a closed vessel, os 
mates of Ca, Pb, and Sr are obtained as msoluble 
pps from the alkali salts 

Potassium osmate E20s04 2H,0 A 
violet coloured, crystalline pp of this composi 
tion IS formed by adding alcohol to OSO4 dis 
solved in EOHAq , the solution is red, then be 
comes colourless, and deposits the salt Fremy 
obtained the salt m large octahedra by adding 
KNOjAq to OSO4 in large excess of EOHAq 
(/ pr 33, 411) According to Claus (J pr 34, 
173, 424) E2OSO4 2H2O IS obtained by warming 
OSO4 in an excess of EOHAq , this reaction is 
similar to the reduction of EMn04Aq to 
E2Mn04Aq by EOH Violet red octahedra 
Sol water, insol alcohol or ether, slightly 
sol cone salt solutions (Gibbs, Am 8 [2] 31, 
70) An aqueous solution decomposes rapidly 
on wanning to E perosmate and OsOg^H^O. 
H2S04Aq forma OBO4 from E^OsO^Aq, and sepa- 
rates OsO^ xlBifi (Claus a Jacobi, Z 0) HNO,Aq 
produces a sunilar change (Fremy, Ic) SO^Aq 
produces a blue solution NH4ClAq forms 
OsOsZNH) NHtCl)., and produces 

OsO^NH) NH,)aS04 {v OsmyUtetrammonium 
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chloride and sulphate^ p 643) NB[,Aq is said 
to form 0802(Niy j (Fremy, I o ) 

Barium osmate BaOsO^ (Claus, J pr 
i4, 17i>, 224), Calcium, lead, sodium, 
ax d strontium osmates have been obtained 
(Fremy, J pr 33, 411) 

Perosmates (formerly called osiTiates) These 
salts have not been prepared pure Fremy 
(/ pr 33, 409) says a perosmate of K is formed 
by dissolving OsO^ in large excess of EOHAq, 
and the salt is decomposed on dilution , the 
solution in excess of KOELAq is colourless, but 
absorbs 0 ai d becomes brown , on boihng, 
K2O8O4 IS formed, and an oxide of Os containing 
more 0 than OsO* is volatilised On the other 
hand, Claus (/ pr 85, 142, 90, 65) says that 
the greater part of the OsO^ can bo distilled off 
from a solution of this oxide m excess of 
KOHAq, but that some decomposes to K20s04Aq 
and 0 Claus also says that OSO4 distils off, at 
60°, when Cl is passed into OsO^ ajHjO suspended 
in a laige excess of KOHAq From a cone solu 
tion of OSO4 in KOHAq, HNO,Aq ppts O8O4 
mixed with OsO^ aHp, according to ^dhler (A 
140, 2j6) Wohler (Ic) melted Os with KOH 
and KNO„ and obtained a black solid which 
formed a deep red solution in water This solu 
tion \sa3 supposed by Wohler to contain K per 
osmate , only a very little OSO4 was obtamed 
by distilling, and the residual liquid deposited 
K2OSO4 on cooling The mother liquor from the 
K2OSO4 was yellow , on treatment with COj it 
became colourless, and then violet, and deposited 
OSO4 and a greyish violet pp 

Osmium, sulphides of A sulphide of Os is 
formed by heating Os with S (Beizehus, P 13, 
435 527 , 16, 208) 

OhMio SULPHIDE OsS (OsmiuM disulphide) 

A dark brownish yellow solid , slightly soluble | 
in water Produced, according to Fremy {J pi j 
83, 409), by passing H^S into ]^Os04Aq, accord ! 
mg to Claus {J pr 79, 28), also by passing HjS ' 
into K OsCljAq | 

Osmium tetrasulphide OSS4 arHjO Ob 
tamed by satuiatmg OBO4 in HClAq with HS , 
on attempting to dry the pp it is partly oxidised, 
above 100°, the pp burns to OSO4 and SO,, 
easily oxidised by HNO,Aq , heated in absence 
of air, OsS OsS, is said to be produced (Berze 
lius , Claus) The pp obtained by passing HjS 
into Os04Aq is an oxysulphide {q v) ' 

M M P M I 

OSMOCTANIDES and Osmocyanhydric acid 1 
V Cyanides, vol 11 p 343 | 

OSMOSE When two liquids are separated , 
by the intervention of a porous diaphragm, a | 
flow of liquid takes place from one side of the | 
septum to the other, or sometimes an unequal 
flow of the two Uquids m opposite directions, so 
that the quantity of liquid increases on one side 
of the septum and diminishes on the other 
This phenomenon was onginsdly designated by 
the correlative terms Endosmose and Ex- 
osmose, but it 18 better expressed by the shorter 
word Osmose (from impulsion), which 

includes the two former For the application of 
osmotic methods to chemical questions v. Mole- 
CtTLAB WEIGHTS, p 417 , alsO PHYSICAL METHODS; 
section EUctmeid methods M M P M 

osontiAzoLx oAit. m 


[22 6®] (204°) at 716 mm Formed by heating 

its carboxylic acid Sol water and alcohol, 
msol ligrom (Pechmann, A 262, 320) — B'HCl 
— B'HgCl glittermg needles 

Benzoyl derivative NBz<^^ [100°] 
OSOTEIAZOLE CABBOXTLIC ACID 
NH<^^ C COjH Formed by the action 

of KMn04onaxmdo phenyl osotnazole oarboxyho 
acid, which is got by reducing the mtro- acid 
formed by nitrating the acid produced by the 
action of soda on the phenyl-hydrazide of di 
mtroso acetone (Pechmann, A 262, 316) Crys 
talhne powder, v sol boiling water — CaA', 2aq 
OSOTRIAZONES and OSOTETEAZOKES v 
Hydrazones 

OSSElE V Pboteids, Appendix G 
OSTBTTTHIN 0,4H„02 (Gorup-Besanez, A 
! 183,321) , 0,2H2 oO, (Jassoy, C C 1890 [i] 766) 
[115°] Occurs in the roots of ImperaUma 
Ostruthium Triclmic crystals, v si sol boding 
water, v sol alcohol and ether Its alcohoho 
solution exhibits blue fluorescence Forms a 
crystallme compound with dry HCl 
Acetyl derivative [78°] Plates 
OTOBITE 024H2,04 [133°] Occurs m the 

fruit of Myristica otoha (Uncoechea, A 91, 
370) Pearly prisms (from ether), insol water 
OUABAIN C„H4.0,2 . [o 185°] S 65 at 
; 11°, S (alcohol) 3 75 at 11° [a]n=-33° A 

poisonous glucoside present m Ouabaio root, 

' used as arrow poison, and in the seeds of the 
I glabrous Strophantus of Gabon (Amaud, C R 
i 106, 1011 , 107, 348, 1162 , Bl [3] 1, 10) 
Rectangular plates (contaming 7aq) v si sol 
water Its solution is ppd by tannin It 
yields a sugar and a resin on boding with 
acids — BaA' deliquescent pp 

OXALACETIC ACID O4H4O* OxaXoxyl 
acetic acid 

Oxim CO2H C(NOH) CH, CO^B. [126°] 
Formed by the action of alcoholic NaOH on 
the ether CO Et C(NOH) CH^ COjH [107°], 
which is obtained by the action of water on 
the dihydride of di mtroso di oxy terephthalio 
ether (Cramer, B 24, 1204) An isomeno oxim 
OOoEt C(NOH) CH2.C0,H [54°] is formed from 
oxalacetio acid and hydroxylamme It yields 
COjH C(N0H)CH2C02H [88°], whence AcCl forms 
an anhydride C4H,04 [105°] yielding O4H2ACO4 
[106°] 

Phenylhydrazide of the methyl ether 
CO,Me CH2 C(N2HPh) C02Me [118°] Moh w 
257 (obs ) , (calc 250) Formed from di methyl 
acetylene dicarboxylate and phenyl-hydrazine 
(Buchner, B 22, 2930) Plates Yields oxy- 
phenyl pyrazole carboxylic acid on saponiflca 
lion 

Mono ethyl ether CO,Et OH* CO COjH 
[97°] Obtained from the di ethyl ether and 
cold ddote KOH (Wislicenus, B 19, 8226, A 
246, 828) Needles, v sol water Its aqueous 
solution is coloured deep red by FeOl, 
of the ethyl ether 

OOgEt CO OHg 00 NHPh [88°] Formed from 
oxalic ether, acetanilide, and NaOEt (Wislioenua 
a. Sattler, B 24, 1260) Needles, v sol alcohol 
p-Toluide of the ethyl ether [136°] 
Ethyl anilide of the ethyl ether 
OOgEtCOCHjCONEtPh [69°] Formed ffom 
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KibOEt, ozaJio ether, and NEiAoPh (Wislioenna 
a 24,1264) —0u(0, A. NO^)^ [189°J 

D%-ethyl ether OO^t OH, CO COaEt 
1820 at 24 mm ) B O T 1 169 Formed by 
the action of soaiam on an ethereal solution of 
ozahoand acetic ethers (Wishcenus, B 19, 3225 , 
20, 8392 , A 246, 315) Oil FeCl, colours its 
alcoholic solution red 

Beactiona — 1 Decomposed by dilute acids 
into acetic and oxalic acids — 2 Dilute (10 p c ) 
H2SO4 yields pyruvic acid — 3 Sodium forms 
the compound COj^t CHNa GO CO,Et, which 
reacts with alkyl iodides, forming alkyl oxal- 
acetio ethers GOjEt OHX 00 00,Et The cop 
per compound Cu(0,H„05), crystaUises from 
alcohol m green needles [163®] Phen/yl hy- 
draevne reacts forming a phenyl-hydraziae 
00,BtOH,C(N,HPh)00,Et [78°J, crystallising 

in plates, and forming CO^t 

[182®] on heating — 6 Aniline at 0® forms 
00,Et OHi.C(NPh) 00,Et (c 200® at 10 mm ), 
which gives no colour with alcoholic FeCl, 
The condensation products mclude OiiH^NO, 
[108®] and 0,,H„N0| [218°] (Wishcenus a 
Spiro, B 22, 8349) — 6 Aqueous EOAc yields 
00,Et OH C(00,H) OH(CO,Et) 00 00,Et, which 
forms the crystalline salts BaA', 2aq and PbA , 
(Olaisen a Hon, B 24, 124) — 7 Its oxim is re- 
duced by sodium amalgam to mono ethyl aspart- 
ates 00,H OH(NEy OH, CO,Et [201®] and 
00,H 0H,,CH(NBy 00,Et [166®] (Piutti, C O 
1888, 68, 1469) —8 Beneamtdine hydrochloride 
and dilute (10 p c ) aqueous caustic soda yields 
OOjfEt 00 OH,.CO NH OPh NH [180®] (Pinner, 
B 22, 1628, 2616) 

B^erence — Ajfino-oxALOZTXrAOBTio acid 
OXALAMIBO-BENZOIO ACID v Oabboxt- 

PHBNTL OXAMIO ACID 

OXALANTIN O^H^N^O, Formed by redu- 
emg allozanio acid with zmc and HClAq (Lim- 
pncht, A 111, 183 , cf Schheper, A 66, 2) 
Small crystfds, si sol water Decomposed by 
alkahs mto NH, and oxalunc acid 
OXALBTJTYBIC £TH£B 
OOJEtOOOHEtOO,Et (188® at 20 mm) 
Formed from oxalic ether, butyric ether, and 
NaOEt (Arnold, A 246, 337) Oil Gives a red 
colour with FeCl , 

OXALETHTLAMYLINE v Ethyl butyl- 

OLYOZALIHE 

OXAL-ETHYL-ETHTLIKE v. Mbthyl- 

BTHYL-GLY OZALINB 

OXALETHTLINE « Mbthyl bthyl qly- 

OZALINB 

OXALETHTKEEANTHYUEE v. Ethyl- 

HSZYL-OLYOXALIBX 

OXAL ETHYL PBOPYLIHE v Di-ethyl- 

OLYOZALINE 

OXALIC ACID H,C,042aq,t« 00,H00,H2aq 
orO(OH), 0(0H), [187®] (whenanhy£ous)(Staub 
a Smith, B 17, 1742 note) SG (hydrated) ^ 
1 668 (Olarke, Am. 2, 174) 8 (of H,0,0,) 9 6 

at 14 6^ (Hichols, O N 22, 14) , (of H,ao J 6 8 
at 10®, 10*2 at 20® , 120 at 90® (Alluard, O B 
69,600), 66 at 10®, 88 at 20®, 68 8 at 70® 
8 (alcohol) 23 6 at 15® (Burgom, BU [2] 29, 248) 
8 (ether] 1 27 at 16® (Miczynski, M. 7, 267) 
Bqo 86 74 (m a 7 41 po aqueous solution) 
(Kanonmkoff, J pr [2] 81,847). H.O.y 61,100, 


H 0 p 60,200 HJP 196,800 (Stohmann, J w. 
[2] 40, 204) , 198,000 (von Bechenberg) S H. 
(0®-60°) 3369 (Hess, A Ch [2] 35, 410) 

Heat of neutralisation 28,100 

Occurrence — As acid potassium salt m sor^l 
(Oxalis acetosella and Bumex acetosa) (Savary, 
A.D 1773 , Wiegler, a d 1779) , as sodium 
salt in Salsola and Sahcomia , as calcium salt 
m the root, bark, and leaves of many plants, 
(often found as crystals, raphides)^ in urine, 
unnary calculi, and m the Mmpighian vessels of 
the caterpillar of Sphinx Convolvuli Calcium 
oxalate is found also in many lichqns, and as the 
mmeral Whewellite Ferrous oxalate occurs in 
hgnite beds , and ammonium oxalate in guano 
Free oxalic acid occurs in some fungi {e g Fistu- 
lina hepatica (Hamlet a. Plowright, 0 N 36, 93) 

Formation — 1 By the oxidising action of 
fused potash or of nitric acid on alcohol, glycol, 
sugars, starch, cellulose, citric, tartaric, myristic, 
and other fatty acids Also by oxidising acetic 
acid and phenol with alkahne KMn04(Japp, C J 
Proc 4, 91) — 2 Ammonium oxalate is among 
the products of the decomposition of cyanogen 
by water — 3 By heatmg sodium or potassium 
formate above 400° (Merz a Weith, B 16, 1507) 

4 By the action of NaOEt on di bromo acetic 
ether — 6 By passmg CO, over a mixture of 
sodium and sand at about 360° (Drechsel, Z [2] 
4, 120) —6 By heating 0„C1, with dry KOH 
for some days at 220° (Geuther, A 111, 174) 
0,014 KOH at 200® forms oxalate and hy- 

drogen — 7 By the spontaneous decomposition of 
OH, OH(ONOJCO,H (Henry, B 12,1837) -8 By 
the action of damp oxygen upon CCl, CCl(OMe) 
(Henry) — 9 A product in the preparation of 
picno acid from phenol (Perkin, C J Proc 4, 
91) — 10 By oxidismg chloranilic acid (Groves, 
0 J Proc 4, 91) — 11 A by product in the pre 
paration of nitrous ether (Frickhinger, Ar Plu 
[8] 24, 1066) 

Preparation — By heating sawdust with a 
mixture of NaOH and KOH at 240°-250° , the 
yield being less when NaOH is used alone (Thorn, 
D P J 210, 24) The product is boiled with 
water, and the filtrate evaporated Sodium 
oxalate separates in granules, which are then 
boiled with milk of hme The calcium salt is 
{ then decomposed by H3SO4 Oxalic acid may 
be freed from the last trace of alkahne oxalates 
^ crystallisation from boihng dilute (10 po) 
HOl^ Octahedral crystals of anhydrous oxalic 
acid H,0,04 may be obtained by allowing a solu- 
tion of ozaho acid (1 pt ) in warm H2SO4 (12 pts ) 
to stand for some ^ys These crystals take up 
water (2aq) from the air, and fall to powder 
(Vilhers, 0 B 90, 821 , ef Biechardt, J 1864, 
871) According to Lescoeur (0 B 104, 1799) 
dried ozaho acid takes up 2}aq from the air 

Estwnatum — ^By precipitation as calcium 
oxalate, followed by conversion mto OaOO, or 
OaO , or by titration with KMn04 or bar^a- 
water 

Properties — ^Large monoohmo crystals (con- 
taining 2aq), V sol water and alcohol. Gives off 
its water of crystallisation at 100®, and, m a 
few weeks, over H,S04 QSrdmann, J pr 86, 218) 
Partially sublimes at 160®, but is partly split up 
into water, 00, and 00,. Its aqueous solution 
deoomTOses slowlv m light, but the decomposi- 
tion of dilute solutions may be prevented by 
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heating foi half an ^our at 70° Nenbauer (Fr» 9, 
892) When a gas is passed through a strong 
^olution^f oxalic acid at 100° CO, is given off i 
(Carles, U B 71, 226) A 6 p c solution con- 
ta^ing 1 p c of uranium nitrate is rapidly de- ^ 
composed by sunlight into OO2, formic acid, and 
GO (Seekamp, A 122, 113) .^monium oxalate 
IS also decomposed by sunhght, but the oxalates 
of E, Li, and Na are but shghtly affected (Downes 
a Blunt, Pr 29, 219) Feme chlonde is reduced 
by oxalic acid in sunlight, and also by heatmg 
above 60° (Lemoine, Bl [2] 46, 289) Oxaho 
acid reduces A%i and Pt from their salts Oxalic 
acid expels HCl when heated with dry NaCl 
CaClj ppts solutions of alkaline oxalates, the 
ppd CaCgOi being insol acetic acid and am- 
moma, but sol HGlAq, and immediately reppd. 
by ammoma 

Reactums — 1 Heated with glycerin (1 pt ) it 
yields COj and formic acid, but when a small 
quantity of glycerin pt ) is used, decomposition | 
takes place at a higher temperature, allyl alco- 
hol being formed from the glycerin Oxalic acid 
also yields formic acid when distilled with glycol, 
mannite, dulcite, erythrite, and quercite, but not 
with sugars (Lorin, C B 77, 129, 363, 84, 
1136) —2 On heating with cone H^SO^ or with 
P,0, it IS resolved into water, CO, and CO, — 
8 PCI, pelds CO, CO2, HCl, and POCl, PCI, 
acts in like manner — 4 Boilmg nitnc acid slowly 
oxidises it to COj. — 6 PbOj and MnO, rapidly 
oxidise it in aqueous solution, yielding CO, and 
the corresponding oxalate Dried oxalic acid is 
oxidised by rubbing with PbO., great rise of 
temperature occurring — 6 MnO, and dilute 
HjSO, completely oxidise it to CO, KMn04 and 
CrO, also oxidise it —7 Ghlonne water and 
HCIO yield HCl and COy — 8 Potash fusion 
yields hydrogen and a carbonate — 9 Liberates 
Cl, Br, and I when its saturated solution is boiled 
with KCIOj, KBrO,, and KIO, respectively 
(Guyard, Bl [2] 31, 299) —10 The copper tine 
couple forms small quantities of glycolhc acid 
(Balbiano a Alessi, Q 12, 190 , cf Phmpton, B. 
11, 616) — 11 SbCl, in chloroform forms crys 
tals of SbjClgOjO, [149°], which are decomposed 
by water with formation of oxalic acid (Anschutz 
a Evans, A 239, 285) —12 Primary alcohols 
heated with dry oxahe acid yield a mixture of 
mono- and di alkyl oxalates , on distillation the 
mono alkyl oxalates spht up mto CO, and alkyl 
formates Secondary alcohols give but httle 
alkyl oxalate, while tertiary alcohols are wholly 
spht up by oxaho acid mto water and hydro- 
carbons (Cahours a Demarqay, G B 83, 668 , 
86, 991) — 18 Electrolysis of potassium oxalate 
yields CO, at the positive pole (Burgom, A Gh, 
[4] 14, 167) —14 A solution of molybdtc acid m 
oxaho aoid yields, on addition of HNO, and eva- 
porating, monoclmio crystals of H,^04MoO,aq, 
abx- 947 1.1 078 , /3 - 98° 62f This * oxalo- 
molybdic aoid ’ yields the salts AgjOiO^MoOn 
BaO,04MoO„ and Na,0,04Mo0, 6aq (P4ohard, 
0 B 108, 1068) —16 Amtnomacal cuprtcoxtds 
at 160° yields (NHJtOO, and Oafi (OaieneiiTa, 
Bl [2] 89, 277) 

Salts (Souohay a. Lenssen, A* 99, 81 , 100, 
808 , 102, 86, 41 , 108, 808 , 106, 246) — E,A''aq 
znonoohnio crystals, a be» 675 1 1 167,iB«i69 6° 
(De la Provostaye, A Oh, [8] 4 , 45^ 8. 88 at 

k°(Niehols)-iM"8aq--KHA«. AsUofsmO. 
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Monoohnio crystals (Mangnac, J 1866, 462) — 
KHA"aq — KHA" ^aq trimetno crystals ^ ah 
459 1 6 196 S 3 8 at 8° — EHA"^aq tnmetne 
crystals (Rammelsberg, P 93, 24) — KB^",2aq. 
Tnclmicpnsms a 6 c » 2 100 3 266 1 , o =» 96° 15?, 
$ * 79° 29' , 7 - 97° 6' (Wollaston, Tr 1808, 99 , 
Anderson, 0 J 1,231, De la Provostaye) S 18 
at 13° (N ) — Na,A" 8 3 at 16° Neutral m 
reaction — NaHA"aq monoclmio cryst^s which 
redden htmus 8 1 7 at 16° — Li,A" 8 8 at 
19 6°— LiHA"aq 8 8 at 17° — (NH4),A"aq 

S 42 at 16° (N), 22 at 0° (Engel, C B 102, 
366) Hemihedral efflorescent tnmetne pnsms , 
a 6 c- 776 1 733 (Anschfitz, B 18, 1394) Ppd. 
by adding NH^Cl or NH^OAc to its solution 
(Hemtz, J pr 87, 809) — (NH4),A" 2aq Oc- 
curs m guano (Tanner, G N 82, 162) — 
(NH4)HA"aq tnmetne pnsms , abc 
- 468 1 669— (NH4)H,A",2aq tnchnic pnsms, 
isomorphous with EH^"22aq 8 8 25 at 0°(En- 
gel) — (NH4)HS04B[,C204 monoclimc crystals. 
— Kb,A"aq (Piccard, J pr 86,449) — KbHC204 — 
KbH,A"23aq (Stolba, 0 0 1878, 331) — CaA'^aq 
Crystalhne powder, formed by ppg hot solu- 
tions (Schmid, A 97, 226) — CaA" 3aq occurs, 
mixed with CaA"aq in the pp formed from cold 
solutions — (CaA")2CaCl2 24aq — CaA"CaClj 7aq 
(Fntzsche, P 28, 121) — SrA'^aq S 5 at 100° — 
SrA"3aq (Wicke, A 90, 101) — SrE[2A"22aq — 
SrA"SrCl26aq — (8rA"),8rCl2l6aq (R^ey, Pr, 
14,144)— BaC204aq 8 04 — BaH2A",2aq 8 S 
at 16° (Clapton, O J 5, 223) — Be(NHJ,A''2 
(S6narmont, J 1857, 296 , 8hadwell, J 1881, 
681) — BeK^A'V— Be2K,A",(OH),2aq (Phihpp.B. 
16, 762) — MgA" 2aq 8 07 at 16° , 08 at 100°. 


MgK^A", 6aq — ZnA" 2aq — 8aq 

(Kayser, P 60, 140) — ZnKJ^", 4aq -CdA" 8aq 
8 008 m the cold, 009 at 100° -CdA"(NH,),aq 
— Cd(NH4)„A", 9aq — llaq — 

Od(NH 4 ),A" 48 aq -CdK,A"22aq — CdNa2A"2 2aq 
— Al2A"(OH)4 (Mathieu Plessy, 0 R 97, 1033) 
— Al,Na4A"4(OH)29aq (Lenssen, J pr 86, 314) — 
Al,(NH4)2A»,(OH),6aq -Al2(NHM''4(OH)4 3aq 
— ALNa4A"4(OH),6aq — Al^NaJ'' (OH),5aq - 
Al2K2A",(OH)22aq — Al2K4A"(OH),2aq — 
Al,MgA",(OH),6aq — Al,Ba,A"5(OH),8aq(Colhn, 
B 3,316)— &,A",9aq(John,B^.[2]21.640) — 
La,A^9aq (C16ve, Bl [2] 21, 202)— Tl^A' 
(Crookes, 0 J 17, 160, Euhhnann, 0 B 56, 
607) — TlHA"aq - Sm,A", lOaq — SmEA'" 2Jaq 
(OWve, Bl [2] 48, 171) — FeA" 14aq Humboldt- 
tnc— FeA"2aq yellow crystals 8 022 in 
the cold, 026 at 100° — li^eA''2 2aq golden 
needles, boL water — EfFeA^'saq — 
(NH4) JeA", 8aq — Fe(NH4),A"a 8aq greenish 
crystals S 48 at 17° — Pe(NH4),A", 4aq — 
FeNaAViaq— FeK,A",8aq B 7 at 17° — 
EPeA" 24^sq S 92 at 21° -BmFe,A".7aq — 
EfCTyA^'cOaq Deep-blue monoolmic prisms; 
obtamed by reducing Kfirfi, with oxalic acid 
(Gregory, Eammelsberg, P 98,24, Werner, 0 J, 
58, 404, 602, a / Proc 3, 142, 0 A Schonok, 
O N 51, 152, Hartley, G J IV00.8, 4) 8 20 

at 15° The solution IS red with green reflex, and 



blue soalei. 8. 75 at 15° — 
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(NHJ^Cr^A'^Saq* red crystals —AggCr^A'** 9aq 
blue needles S 11 at 100° — BajCr^''^ 12aq 
dark violet needles — ^BaaCrjA^e 8aq (Werner) — 
Ba,Cr^".18aq— BaA^A^eOaq (Clarke, B 14, 
1640) -CaaCr^A^lSaq — CaaCr^'', 36aq (Reece, 
C B 21, 1116) — CraClaA^alONHa (Joigensen, 
/ pr [2] 20, 143 , 80, 28) — Cr^"a(NHa),2 4aq-- 
KCaCrA''j4aq Pleochroio , red, blue, and green 
(Hartley, Pr 21,499) —K,Ca,Cr2A''a6aq( Werner) 
bluepnsms — KBaCrA'^aSaq — SraCroA'^nlSaq — 
KSrOrA"3 6aq — PbaCrA^a 15aq — UrA'' 6aq — 
Ur(NH,)4A"4 — UrO^"3aq -Ur02(NH,)^" 4aq 
•~(UrOJK2A"2 3aq— MnA''2]aq S 05 m the 
cold , 08 at 100° — MnA" 2aq Decomposes at 
160° into CO^, CO, and MnO (Castelaz, Bl [2] 

60, 645) -MnA" 3aq S G (of MnA") 2 444 
(Clarke, Am 2, 174) — KaMn^"a6aq black 
monoclinic prisms (Kehrmann, B 20, 1594) — 
Mn(NHM"2 2aq — Mn(NHJ,A'^3 4aq — 
Mn(NH,),oA"3 8aq — Mn(NHJuA"9 8aq — 
MnA"NH,6aq— MnK2A"3 2aq — CoA^2aq — 
Co 3A"(OH), — CoK^'',6aq — CoA'Cl SNH, 
(Krok, J pr [2] 18, 239) — CoA"Br 5NH, - 
Co(OH)A”(NHJ,SO,3NH3 — Co3A"(N03)5NH3 — 
CoA''(N08) 6aq — CoNiA' ^(NHj)^ 4|aq (Rauten- 
berg, A 113, 360) — NiA" 2aq —NiA'WHj) 3aq 
(Wmkelblech, A 13, 278) — K^NiA" 6aq — 
CuA'^aq - Cu(NHJ^"32aq - CuA"(NH3),aq — 
CuA^NHj — CuLi^^j^aq (Troost, A Ch [3] 

61, 103) — CuK3A'^2aq — CuK3A"2 4aq — 
CuNa2A''22aq— PbA" (Pelouze, A Ch [2] 79, 
104, [3] 4, 104)— PbaA'^Oj— Pb^"(N03),2aq 
pearly plates (Johnston, P M [3] 13, 25, 
Uujardin, J" pr 16,308) — PbaA"(N03)302 3aq — 
PbK2A"2 2iaq (Reis, B 14, 1174) — Hg^" 
white pp , insol water — Hg^A"aq — HgA'' — 
Hg(NH,)2A"32aq -HgK^" 2aq -BL^",7iaq — 
Bi3A"2(OH)3iaq ~ Bi(NHJ,3A'^ 12aq — 
BiK4'\ 12aq — BiK„A 12aq — BiKA"2aq — 
SbjA' jOaq — Sb2K2A"4aq — Sb^KgA^^ 3aq — 
SbKaA'^, 2aq (Kay, C N 57, 193) - SbK,A", 4aq 
(Wagner, Chem Zeit 12, 1726) crystallises also 
With IJaq, 4Jaq, and 6aq — SbaK^H^A", 3aq 
Sb^NagAgOaq (Svenssen) — ShNa^A^^ lOaq — 
Sb(NH4)3A",2aq — Sb(NH4)A"36aq (Svenssen, B 
3,314) -Sb4(NH4)3A",16aq — SbH(NH4)4A"47aq 

— AsKjA'aSaq — Pd(NH4)2A"3 2aq (Kane) — 
Pd(NH4)2A"38aq — PtNa2A"24aq - PtCl2A"4NH, 
--PtK2A''3 2aq (C16ve, Bl [2] 45, 191) — 
Pt(NH4)2A"3 2aq — PtAg2A"32aq — PtCaA"265aq 

— PtCaA"3 4iaq — PtCaA"3 8aq — PtSrA''^ 

crystallises with 34aq, ejaq, and 3aq — 
PtBaA'aSaq — PtBaA"2 2aq — PtMgA'aeaq — 
PtFeA"2 6aq — PtMnA"a7aq — PtNiA"3 7aq — 
PtZnA"^ 7aq — PtCoA"^ 8aq -PtCdA^^ crystal- 
lises with 6aq, 4|aq, and 4aq — PtCuA"26aq — 
PtHgaA^jl^aq — PtHg2A"2 2aq — PtPbA"23aq — 
PtA"2NH3 — PtA"(NH3)2 aq -PtA"(NH3)3liaq 
— SnA" — Sn(NH4)2A"2 aq — SnK2A"gaq — 
SneA''0,o6aq 12aq —AgjA'' white 

pp -Ag2A"4NH3 

Mono methyl ether MeHA" (109° at 
12 mm ) Solid (Ansohiltz a Schdnfeld, B 19, 
1442, A 254,8)— KMeA" (Salomon, P 8,1509) 

D%-methyl ether Me^A" Mol w 118 
[64°] (164°) (Dumas a P4hgot,A Ch [2] 58, 44, 
W6hler,A 81,376, Erlenmeyer, Rep Pharm 
23, 624, Purdie, C J 61, 629) S V 116 7 H F 
180,900 (Stohmann, J pr [2] 40, 363 Mono- 
ehnio tables, sol water, alcohol, and ether Its 


aqueous solution slowly decomposes into oxalic 
acid and MeOH 

Tetra-methyl ether COgMe C(OMe)j 
(76° at 12 mm ) S G 1 1312 Formed from 
CO^Me CCl2(OMe) and NaOMe (AnschUtz, 1 
254, 31) Converted by PCI, into Me C2O4 

Mono ethyl ether EtHA'' Ethyloxalw 
acid (117° at 15 mm ) S G *^5° 1 2176 Formed 
from Et2C204 (1 mol ) and KOH (1 mol ) in al 
oohol (Mitscherlioh, P 33, 332) Formed also 
by heating anhydrous oxalic acid (1 pt ) with 
absolute alcohol (1 pt ) at 135°, decanting from 
unused oxalic acid, and distill ng in vacuo 
(Anschutz, B 16, 2413 , A 254, 9) Liquid 
When distilled under atmospheric pressuie it 
yields formic acid and Et,C204 — KEtA" scales, 
decomposed by heat into CO and KEtCO^ (Elte 
koff, B 6, 1259) 

Di ethyl ether Et A" Oxalic ether 
(186° cor ) S G 1 0793 /a 1 4136 , R^o 54 
(Bruhl) S V 166 2 (Biuhl, A 203, 27) , ^ 
1 0856 , if 1 0761 (Perkin, G J 45, 508) M M 

6 654 at 12 8° SH 45 (^R Scliiff, G 17,286) 
Formed by distilling dehydrated oxalic acid 
(11 pts ) with absolute alcohol (14 pts ) (Berg 
mann, Opuscula, 1 256 , Ldwig, J pr 83, 129), 
or by heating KHC O4 (1 pt ) \sith alcohol (1 pt ) 
and H2SO4 (2 pts ) (Dumas a Boullay, J Ph 14, 
113) 

Pripaiation — Equal weights of diy oxalic 
acid and alcohol (97 p 0 ) are boiled for 4 hours 
and distilled , as soon as the thermometer 
reaches 110° a quantity of alcohol equal to the 
weight of the distillate is added, and the mix 
ture boiled again for 4 hours, the mixture 19 
then distilled , 825 g oxalic acid give 750 g (or 
66 pc) oxalic ether and 110 g formic ether 
(Schatzky, J pr [2] 34, 600) 

Properties — Colourless oil with slight odour, 
v sol alcohol Decomposed by water, especially 
on heating Alcoholic potash jields a pp of 
KEt0304 With ynClg it forms crystalline 
Et3C204SnCl4, decomposed by water (Lewy, C R 
21, 371) T1CI4 yields Et O.O.TiCl, and 
Et4CP42 riCl4 (Demar^ay, C R 70, 1414) 

Reactions — 1 Gaseous NH3 yields 
COjEt CON — 2 Aqueous NH, forms oxamide 

3 Ethylamine yields CjO^INHEt) , diethyl 
amine forms CO Et CONEt^ , while triethyl 
amine has no action (Hofmann) Alanine forms 
two compounds Cj^HgoN 0„ [127°] and [154°] — 

4 Sodium and potassium decompose it, yielding 
CO and Et^CO, NaOEt acts m the same way 
(Geuther, Z [2] 4, 656) — 5 Sodium-amalqam 
yields des oxalic ether CsHaEtjOg, and, when 
alcohol 18 present, tartaric and glycollio 
acids — 6 ZnEtg, followed by water, yields 
COjEt CEt2(OH) (Frankland, Pr 12, 396) Other 
zme alkyls act in the same way (Frankland a. 
Duppa, Pr 13, 140, 14, 17, 79, 83, 191) — 

7 Acted on by Zn and a mixture of EtI and 
allyl iodide a mixture of HO OEt^ CO Et 
and HO C(C,H^)2 COjEt is formed, and not 
HO CEt(C4H3) COgEt (Barataeff, J pr [2] 36, 7) 

8 Resorcin (1 mol ) and NaOEt (2 mols ) in 
alcohol slowly form C,4H,30a, which crystallises 
from alcohol in pale yellow prisms [0 256°], 
and yields the acetyl derivative 0,4H,Ac503 
[127°] (Michael, J pr [2] 36, 610) —9 PhenyU 
hydrazine forms 0303(N^2Ph)3 [278°] and 
NgHgPh CO COgEt [ 119 °] (E Fischer, A 190. 
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181 , Bulow, A 236, 197) In presence of al- 
coholic NaOEt the product is NjHjPh CO COjH 
'[170°] (Michael, J pr [2] 35, 458) —10 Acetone 
in pres^ce of NaOEt (1 pt ) in alcohol (60 pts ) 
fo»jms CH, CO CHj CO CO^Et [18°] (214°) This 
body 18 converted by baryta water into oxy- 
toluio acid, an intermediate body being 
CH^Ac C(OH)(CO,H) CHAc CO CO^t [90°] 
Acetone (2 mols ) and NaOEt (2 mols ) m ether 
yield OH3 CO CH, CO CO CH, CO OH, [121°] 
crystallising in white prisms (Claisen a Stylos, 
B 20,2188 , 21, 1141, 22,3271, 24 116) Amix- 
ture of acetonS, NaOAc, EOAc, and AOjO yield a 
coloured product CaH,0, Another product of 
the action of alcoholio NaOEt on acetone 
and oxalic ether is CO(CH, CO CO,Et), [104°], 
which yields ohehdomc acid on warming with 
mineral acids On adding sodium to a mix 
ture of oxalic ether and EtOAc dissolved in 
Et,0, oxalacetic ether is formed —11 Succinic 
ether and NaOEt yield oxalosuccinic ether 
CO,Et CH(CO CO,Et) CH,.C02Et and a com- 
pound C,eH,20,„ [90°J (Wislicenus, B 22, 889) — 
12 Alcoholic acetophenone and NaOEt form 
benzoyl pyruvic acid C^H, CO CH, CO CO^H 
[158°1 Acetophenone and NaOEt m ether yield 
BzCHoCOCOCH^Bz [180°] (Claisen, B 21, 
1131) — 13 Chloro acetic ether and zinc yield 
* ketipic * ether CO Et CH, CO CO CH, CO,Et 
[77°] {Fittig a Daimler, B 20, 202) —14 Heat 
ing with oxalic, formic, or acetic acids at 140° 
yields formic ether, CO , and CO Benzoic acid 
has no action even at 240° (Lorm, Bl [2] 49, 
344) — 15 Benzyl cyanide and NaOEt yield 
CN CHPh CO COEt [130°] whence boiling dilute 
H,SO^ forms phenyl pyruvic acid [165°] (Erlen 
me\er B 22, 1483) — 16 A solution of urea m 
alcoholic NaOEt gives a pp of sodium parabanate 

CO (Michael, J pr [2] 35, 457) — 

17 Phthalide and NaOEt in ether yield 
/CH CO CO,Et 

\ [121°], whence phenyl 

\CO O 

hydrazine forms CigHigNjO^ [159°] (Wislicenus, 
A 246, 342) —18 Chlorine in sunlight forms 
(CEIJ 0,0, [144°], whence potash yields j 

CCl, C0,K (Malaguti, A Ch [2] 74, 299) 

Tetra-eihyl ether CO^EtCiOEt), (98° 
at 12 mm ) S G 1 0020 I ormed from 
CO,Et CCl2(OEt) and NaOEt (Anschutz, A 264, 
32) Converted by PCl^ mto Et,C O^ 

Methyl ethyl ether CO Me CO,Et (174°) 

S G g 1 1667 S V 139 1 (Wiens, A 253, 297) 
Formed by distilling KEtCjO^ with KEtSO^ 
(Chancel, Compt Chim 1850, 373, 403), and by 
the action of MeOH on COCl CO,Et or of EtOH 
on COCl CO, Me (Paul, C J Proc 2, 168) Con 
verted by repeated distillation into a mixture of 
Me,C,04 and Et,Cp, 

Di methyl di ethyl ether 
COoMe C(OMe)(OEt)2 (92° at 13 mm ) Formed 
from CO^Me OOl2(OMe) and NaOEt at 100° 
(Anschutz, A 254, 35) 

Di-methyl dt-ethyl ether 
OOoEt 0(OEt)(OMe)2 (96° at 12 mm) Formed 
from COoEt COUOEt) and NaOMe at 100° 
n Propyl-ether PtUM' (119° at 18 mm ) 

B G ^° 1 1678 Liquid (Anschiitz a Schdnfeld, 
B 19, 1442 , A 264, 6) 

D% n-propyl ether PrjA" (218 5°) 


SG g 10384 SV 215 4 (W, c/ Cahours. 
C B 77. 749} S H 451 

Tetra-n-propyl ether CO^PrC(OPr)t 
(267°) S G y 9566 Formed from 
COjPr CCl2(OPr) and NaOPr (A ) 

Iso propyl ether COgPrCOgH (111° at 
13 mm ) 8 G ^ 1 1657 Decomposes on boil-* 

mg mto Pr20204, isopropyl formate, CO,, CO, 
and water (Anschiitz, A 254, 6) — CO^Pr CO,K 
Bi-isohutyl ether (04H„)2A" (225°) 

8 G 1 002 8 H 457 Yields K(C,H,)C204 

(Cahours, C B 77, 1403) 

Tetra-isohutyl ether 
(C,H,0)3C CO^O^H, (146° at 10 mm) 8G 921 
Formed from C,H«0 CCI2 COp^H, and NaOCA 
(Anschutz, A 254, 33) 

Bl n butyl ether (0<H9)2A" (243°) 

8 G g 1 0099 8 V 258 4 (Wiens) 

Isoamyl ether (C5H,,)HA" Oil, smelling 
of bugs (Balard, A Ch [3] 12, 309) — CaA'2 2aq 
— AgA' pearly scales 

Bl ISO amyl ether (C4H,,)p204 (265°) 

8 G it 968 (Delffs, J 1854, 26) 8 H 464 

(8chiff) Oil, smellmg of bugs (Balard) 

I Tetra amyl ether (C4H,p)3C C0205H,| 

I (190° at 14 mm ) 8 G 9141 (A ) 

I Ethyl heptyl ether CO Et COgO^Hij 
! (263 7°) 8 G g 9954 S V 284 9 (Wiens) 

I Propyl heptyl ether (284°) 

8 G g 9814 8 V 315 7 

‘ Propyl octyl ether Pr(C8H,,)A" (291°) 

8 G g 9725 8 V 340 4 (Wiens) 

Allyl ether (C,HM" (2155° iV) (Ke. 
kul6, B 6, 387) 8 G 1 055 Formed from 

AgPPi and allyl iodide (Hofmann a Cahours, 
A 102,288) 

Bl phenyl e/ZierPhpp^ [130°] Formed 
by heating phenol (1 pt ) with dry oxalic acid 
(1 pt ) and POCl, (1 pt ) at 115° (Nencki, J pr 
[2] 25, 283) Prisms (from alcohol), si sol ether 
Bl phenyl ortho oxalate 
(PhO)P (OH), [127°] A by product in the 

manufacture of aurin Formed by distillmg 
phenol with dry oxalic acid, or by dissolving 
oxalic acid and excess of phenol in HOAc (Cla 
pardde a Smith, C J 43, 358 , Staub a Smith, 
B 17, 1740) Thin white plates, distilling with 
decomposition at 160°-180° Sol water, but 
almost at once split up into phenol and oxalic 
acid Alcohol yields phenol and oxalic ethee. 
On heating with HjSO, it yields aurin 
Bl (a) naphthyl ortho oxalate 
CjoHpjpjfOH), [163°] Formed by heating 
a) naphthol with dry oxalic acid and HOAc 
(8 a 8 ) Crystalhne powder 

Bl [p) -naphthyl ortho oxalate 
(0,A0)20,(0H), [167°] White crystaUme 

powder (from HOAc) , partly decomposed on 
distillation (Staub a Watson Smith, 0 J 46, 
303) 

Penta chloro-ethyl ether 
CO^H COpplj Formed from CO(NH3) COPPI^ 
and NHAq (Malaguti, A Ch [2] 74, 308) 
Colourless deliquescent needles — NH,A' 
Chloride of the methyl ether 
OOjMe COCl (120°) 8 G 1 3316 Formed 

by heatmg CO^Me CCl2(OMe) for 40 hours at 216° 
(Anschutz, A 254, 26) Liquid 

Chloride of the ethyl ether COiBt COOl 
Chloroxalto ether, Chloro glyoxyhc ether {q v] 
(186°) S G ^ 1 2223 POl^ acting upon oxahe 
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ether first forms OCls(OEt) OO^t, which may 
be distilled under 16 mm pressure , when dis- 
tilled under atmospheric pressure it is split up 
into EtOl and COGlGOgEt (Anschutz, B 19, 
2168 , A 264, 27) Formed also from ozahc 
ether and FOCI, (Henry, B 4, 698, 6, 949) 
Decomposed by water Alcoholic NH, yields 
ethyl oxamate Anilme forms GO(NPhH) CO^Et 
Mercaptan forms GO^Et CO SEt (Morley a 
8amt, 0 J 48, 400) ZnEt, followed by water 
forms GEUOH) CO^Et Carbamic ether yields 
CO^tNHOOOOaEt [46°] (Salomon, J pr 
[2] 9, 290) CO(NH2)0O,Et at 180° yields 
NH(COCO,Et),[67°] 

Chloride of the propyl ether 
COOlCOgPr (164°) SG 1 1670 Formed 
bytreati^ Pr,0204 with PGlg and heatmg the 
resulting CO^Pr CClafOPr) at 190° (Anschutz) 
Chloride of the isohutyl ether 
COCIICO2C4H, (166°) SG»j° 11163 Formed 
in like manner 

Chloride of the isoamyl ether 
COCl COAH,, (185°) S G 1 0931 (A ) 
Oxamio acid OO(NHj) COjH Mol w 89 
[210°] S 14 at 14° Formed by heating 
C02(NH4 ) COjH or by boiling oxamide with 
aqueous NH, (Balard, A Ch [3] 4, 93 , Tous 
samt, A 120, 237) The NH4 salt is also 
formed by passing NH, into a cold alcohohc 
solution of oxalic ether (De Coppet, A 137, 105 
Excreted when animals are fed with oxamic ether 
Prepared by heating an aqueous solution of 
C0(NH2) G02Et to boiling, adding ammoma 
gradually till the liquid is alkalme (Oelkers, B 
22, 1566) Prepared also by heating ammonium 
oxalate with KH4NO2 for four hours at 175° 
(Mathieu Plessy, C R 109, 663) Crystalline 
powder, si sol alcohol Converted by boilmg 
water mto — NH4A' — NH4A'li aq — 

NaA'^aq — KA' aq (Engstrom, J 1856, 453) — 
MgA's 3aq — CaA'24aq S (of CaAy 16 at 13° , 
4 at 100° —BaA'e 3aq — PbA', aq ~Pb(OH)A' — 
FeA', aq — NiA', aq — OuA', aq (Bacaloglio, J pr, 
81, 869) — AgA' needles 

Methyl ether MeA.' Cubes 
Ethyl ether GO(KH2) C02Et Oxamethane 
[116°] Formed from oxalic ether and dry or 
alcoholic NH, Plates (from alcohol) With 
COCl CO,Et It forms (COjEt CO)2NH [67] With 
cyanic acid vapour at 130° it yields Cu^N^Oij 
[166°-160°] (Gnmaux, Bl [2] 21, 164), crystal- 
Using from water in nee^es. Chloral forms 
CCl,CH(OH)NHC20,Et [121°] (Moscheles, B 
24, 1804) 

Renta • chloro - ethyl ether 
[184°] Formed from (GjOl J2OSO4 and NH, (Mala- 

ether O4H2A' [90°] Prisms 
(Oahours, C R 77 j 1408 , Wallach, B 18, 607) 
Isoamyl ether 0,H„A' [93°] 

Phenyl ether CO(NHJOOgPh [182°]. 
Fonned from 002Et GGl2(NHj and phenol 
Acetyl derivative of the ethyl ether 
CO(NHAo) GOgEt [64°] Needles 

Oxamide CO(NH,) S 037 at 7 8° 

(Henry, O.H 100,948) hJ 169,000 (Berthe- 
lot) Formed from oxalic ether and NH,Aq 
(Bauhof, Aj> 1817) Formed also by heating 
ammomum oxalate (Dumas, A Ch, [2] 44, 129 , 
64, 240) and by the slow decomposition of cyano- 
gen by water containing aldehyde (Liebig, A 118, 


2461, or by cone HClAq (Schmidt a Gluts, B 
1, 06) It also occurs among the products of 
oxidation of HCy, cyamdes, and lerrooyamdes 
(Playfair, Attfleld, 0 J 16, 94) ^ 

Properties — White powder, si sol hot wat^ 
insol alcohol Gupno acetate forms the salt 
Cu(C 2H,N20,)2 aq 

Reactions — 1 By passing through a red hot 
tube it IS decomposed into CO, ammonium car- 
bonate, HCy, and urea. — 2 PgO, yields, on heat 
mg, cyanogen, CO2, and CO — 8 Boiling dilute 
acids yield oxahe acid — 4 Boilmg aqueous 
alkalis also saponify it Maqnesui acts m the 
same way (Berthelot, Bl [2] 47, 840) —6 Water 
at 224° forms ammomum oxalate —6 Heatmg 
with HgO yields urea, CO2, and Hg (Williamson) 
Boilmg with water and HgO forms a compound 
(C2H4N202)2Hg0 (Dessaignes, A 82, 233) —7 
A02O has no action at 160° BzgO at 200° forms 
benzamide — 8 Gone HNO, decomposes it in 
the cold 


Oxahmide ^^^NH Formed from oxamio 

acid, PCI4, and POCl, at 80°-90° (Ost a Meute, 
B 19, 3228) Monoclimo pnsms, v si sol cold 
water, sol NH^Aq Boihng water produces 
oxamide and ox{^o acid — CjOgNHgCl crystal 
Ime powder, msol water 

Methyl oxamic acid CO(NHMe) OO2H [146°] 
(Hantzsoh, B 17, 2919) Formed by heatmg 
methylamme acid oxalate (Wurtz, A Ch [3] 30, 
448), and, as a subsidiary product, by oxidismg 
caffeine with CrO, (Maly a Hmteregger, M 2, 
128) Crystals (from hot water or by sublima 
tion) — KA' — GaA'2* — CaA'2 3aq — BaA'jaq 
monoolmio crystals , a 5 c « 1 018 1 1 806 , 
^ = 87° 18' 

Methyl ether MeA' [86°] Formed from 
Me2C,04 (76 g ) and methylamme (20 g ) m MeOH 
(30 g ) (Franchimont a Klobbie, B T 0 8, 305) 
Ethyl ether 'E.iM (243°) Oil 
Methyl oxamide CO(NKJ CO(NHMe) [229°] 
Formed from oxamio ether and NMeH, (Wal 
laoh a West, B 9, 262) Minute needles 

Di-methyl-oxsmide Cg02(NHMe)2. [217°] 
(Mylius, B 17, 291) Needles Cone HNO, 
^elds 0,02(NMe NO,), [124°] (Franchimont, 
B T C 2, 94 , 4, 193) PCI, yields C^H.CIN, 
Di-methyl-oxamio acid CO(NMe,) 00,H — 
GaA', crystalline (Duvillier, A Ch [5] 23, 315) 
Ethyl ether EtA' (0 244°) Not attacked 
by HNO, (S G 16) (Franchimont a Elobbie, 
B T 0 8, 804) 


Ethyl-oxamio acid CO(NHEt) CO,H [120°] 
Tables ~CaA',2aq Pnsms (Heintz, A, 127, 
48) —GaA', 4aq S 8 17 at 17 6° — BaA', aq 
Ethyl ether BtA' (246°) OU (Wallach, 
A 184, 69) Decomposed by water 

Ethyl-oxamide GO(NH,) CO(NHEt) [208°] 
Needles (W ) 

e-Di-ethyl oxamide GO(NHEt} GO(NHEt) 
[179°] (Schiff , B 17, 1084) Formed from oxaho 
ether and ethylamine (W ) 

ti-Di-ethyl-oxamide CO(NH,) CO(NEU 
[126°] (268° cor ) Prom CO,Et CO(NEt,) and 

ammonia (Wallach, A 214, 263) With PCI, it 
yields * chloroxalethyline ’ G,H,C1N. 

Tri-ethyl-oxan^e CO(N^t) CO(NEg. 

(268°). Formed from diethyl oxamio ether and 
ethylamine (W.). 
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Metliyi •thyl-oxamido 

CO(NHMe) OO(NHEt) [157«] Formed from 
methylamine and GO^t GONHEt (W ) 

Di tpijl oxamic acid GOmEg GO*H [101®] 
Prisms PG1» yields GO(NEg COGl ~ GaA', 2aq 
' Ethyl ether EtA' (260®-264°) 

Isopropyl ozamio acid GO(NHPr) GOjH — 
OaA' (DuviUier) 

Di propyl ozanude G202(NHPr)2. [162®] 

Plates, which feel fatty (Wallaoh, A 214, 812) 
Di-isobutyl ozamide [167°] Plates, t soL 
alcohol (Malbot, C B 104, 228) 

Isoamyl-opmide [181°] Keedles 
Di isoamyi-ozamide [129®] 

Di amyl-ozanudeG^O/NH GHjGMe,)^ [165®] 
Needles (Ihreund, B 23, 2868) 

Di allyl ozamide G,02(NHC,H,),. [164®] 

m4®) Br yields GA(NHG,H,Br2)2 (WaUach a 
Strecker, B 13, 613) 

Ethylene ozamide G20jNjH2(G2H4) Amor 
phous precipitate formed, together with soluble 
(COjiEt C0)2N2H2G2H4 by the action of alcohoho 
ethylene diamine on ozaho ether (Hofmann, B 
6, 247) Similar products are obtamed from 
propylene-diamme (Strache, B 21, 2360) 
Ethylidene ozamide G202N2H2(CHMe) 
Formed from cyanogen and crude aldehyde (Ber- 
thelot, ^ 128,338) 

Phenyl ozamic acid GO(NHPh) GO2BL Ox- 
amltc acid [161°] Formed by heating dehy 
drated oxaUc acid (20 g ) with anihne (25 g ) at 
140° for an hour (Laurent, A 68, 16 , Glaus, Z 
[2] 4, 168 , Aschan, B 23, 1820) The product 
18 crystallised from water and the acid set free 
by dilute H2SO4 Needles (containing Aq) or 
anhydrous scales (from ether), si sol cold water, 
V sol alcohol Yields GO, water, GO*, and di- 
phenyl ozamide on heating strongly Yields on 
nitration p nitro phenyl ozamio acid [210°] 
crybtallising m prisms contammg aq (Aschan, 
B 18, 2936) The isomeric 0 mtro phenyl- 
oxamio acid [112°] is formed by heating oxalic 
acid with o>mtro aniline (Hubner a Heoff, A 
209, 867) in Nitro phenyl ozamio ether [160°] 
18 formed from oxalic ether and m mtro amhne 
— NH,A' — (NH JHA' — KA'aq — NaA' 8aq 
plates, V, si sol cold water — PbA^ — CuA', 
(Anschdtz, B 22, 736) — BaA', — AgA' white 
tables — (NB[2Pli)^^^* needles (from water) 
Chloride CO{NHPh) GOCl [82®] 

Methyl ether MeA' [114°] Formed 
from M62O3O4 and anihne (Anschiitz, A 264, 10) 
Plates (from alcohol) or needles (from Ugroin) 
Ethyl ether EtA' [67°] Gonverted by 
AoCl mto GO(NPhAc) GO^Et [67®] PG1» yields 
NHPh CGlj GOjEt [72°], which sphts up on melt- 
ing mto HGl and NPh CGI CO^Et [91°], whence 
amhne formsNHCA CO C(NPh)(NHPh} [236®]. 
Propyl ether PrA' [92®] Needles 
Isopropyl ether PrA' [62®] Needles. 
Isobutyl ether O4H3A'. [86®] Plates 
Amyl ether C,H„A' [60®] Needles 
Beferences — Bbomo-, Gabboxt , Di-ohlobo-, 
and lono- phznyl ozamio acid 

Phenyl-ozamide CO(NHPh) CONH,. A pro- 
duct of the action of HGlAq on cyananihne 
(Hofmann, A 78, 181) Formed also from 
phenyl ozamio eth^ and NH, (Klinger, A 184, 
279) Crystals (from water) 

Di-phenyUzamide GO(NHPh) CO(NHPh) 
Oxanihde [246®] (H), [241®] (T); [262 6^^] 


(Beissert, B 28, 2245) (820®) Formed by 

heating anihne ozalate at 170® (Gerhardt, 

A Oh [3] 14, 120 , 16, 88) and by decomposmg 
cyananihne with HGlAq (Hofmann, A 66, 66 , 
73, 181 , 74, 86) Formed also from ethyl 
oamphor-ozalate and anihne (Tmgle, 0 J 57, 
666) Nacreous scales, insol water, si sol hot 
alcohol 

Beactiona —1 Nitrous acid passed into its 
solution m glacial acetic acid forms the nitros- 
amine CO(NHPh) CO(NPhNO) [86°] and di-p- 
mtro oxanilide (Fischer, B 10, 960 , Senf, J pr 
[2] 36, 621) — 2 Chlorine forms tetra ohloro di- 
phenyl-oxamide [0 266®] (Dyer a Mixter, Am 
8, 349) — 3 Bromvne yields C302(NHCaH4Br), 
[above 300®] whence HNO, yields the mtro- 
compounds CjO,(NH.O,H,Br(NO,)), [288°] and 
C30,(NHC,H3Br(N0,)3)3 [0 287°] (Miztera WiU- 
cox. Am 9, 362) — 4 Iodine HNO, and HOAo 
yield C302(NHC^4l [1 4])* —6 Nitric acid forms 
the compounds OgH^lNOJ)^ [260®] , 

G,OJNEiC,K,iNO^)X melting at [300®], and 
CA(NH C«H3(N0,)3)3 [300°] (Mixter a Walther, 
Am 9, 365 . cf Hubner, A 209, 366) The 
hexa nitro oxamhde is converted by aqueous 
KHCO,mtoCO(NH3) CO NH 260°] 

and pionc acid Di o and di-m mcro oxamhdea 
melt above 300® and 270° respectively (H ) 
Di o mtro oxamhde yields, on reduction by tm 
and HO Ac, a base C,4H,oN4 [above 300°] which 
forms the salts B"H3Cl,2aq and B"H3S042aq 
References — Di bbomo smd Tbtba-chlobo- 

PHEVYL OXAMIDZ 

Phenyl ozamide oarbozyhc aoid 
COCNH^) CO NHC4H4 CO3H Formed by boUmg 
the so-called carboxamido carbimidamido benz 
oic acid CO(NBy C(NH)NHCeH4C02H with 
water (Gness, B 18, 2411) Small white plates. 
— BaA'36aq — AgA' 

Di-phenyl-ozamide m>carbozylic acid 
CO(NHPh) CO NHO4H4 CO2H [1 3] Aniloxal- 
benzamic acid [300°-305°] Formed from 
carboxy phenyl ozamio acid (or its mono ethyl 
ether) and boihng aniline (Schiff, A 232, 135) 
Plates (from alcohol) 

i A nihde NHPh CO CO NH.O4H4 CO NHPh. 
t290®-296‘>] SmaU needles 

Di-phenyl-ozamide di m-carbozylio acid 
C,0,(NH O4H4 COjH)^, Formed by heating 
COjEt CO NH C4H4 CO3H (Schiff, A 232, 137) 
Jifono amide 0,4H,iN304(NH3) Formed 
by heating amido-benzamide with the compound 
CO3H CO NH O.H4 CO3H Crystalline At 200® 
it yields the imide C,*HioN304(NH), a powder, 
insol ammonia 

Di am*d«C,0,(NHC4H4C0NH2)3 Formed 
by heating GO^Et CO NH C A CO NH, with 
amido-benzamide Insoluble powder 
m Amido-phenyl-ozamio aoid 
0*H4(NH3) NH CO CO3H Formed from m-phenyl- 
ene-diamme and ozaho aoid (Klusemazm, B 7, 
1263) Needles —AgA' 

Di-methyl-amido-phenyl-ozamio acid v, 
p 278. 

The anhydrides of the methylo* 
hydroxides C«H4<^^g^Q]>CO are formed 

by the action of Mel m MeOH upon the sodium 
amido-phenyl ozamates, the products being de- 
composed by AgjCO, (Gness, B 18, 2408) The 
m- compound oiystalliseB with 8| aq and yields 
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the salts aq and The p iso- 

meride crystallises (with 2^ aq) in needles, v sol 
hot water 

m-Phenylene-oxamide 0202(NH)2G«H4 
Formed from m-phenylene-diaimne and oxalic 
ether (£ ) Amorphous 

Bi-phenyl-di-ethyl oxamide 
0,02(NH OjH^Ph), [180®] Crystals (Neubert, 
B 19, 1826) 

Bi-phenyl-di-methyl oxamide 0202(NMePh)2 
(260®) Formed from methyl anihne and oxaho 
ether 

o Tolyl-oxamic acid CO(NHG7H7) OO^H 
[137®] Formed by fusmg KEtC204 with o tolu- 
idine (Mauthner a Suida, M 7, 233 , 9, 735) 
Needles (containing aq) Yields indole when 
heated with zinc dust — CaA'a — BaA'^aq — AgA' 
p Tolyl-oxamio acid [170°] Obtamed from 
its ether 00(NH07H,)COaEt [67®] which is 
formed by heating oxalic ether with p toluidine 
Nitre tolyl-oxamic acid CjHgNjOj t e 
[1 4 8] C4H,Me{NOa) NH CO CO Formed by 
heatmg mteo-w tolmdine with oxahc acid (Hms- 
berg, B 16, 2691) Yellowish red plates (con- 
taining aq) — NaA'aq — BaA'jdaq 
Ethyl ether EtA' [127°] 
oTolyl oxamide CO(NH2) CO(NHO,H,) 
(Bladm, Bl [2] 41, 129) 

Bi-o-tolyl oxamide [200°] 

Formed by heatmg oxahc acid with o-toluidme 
at 220° (M a S ) Crystals (from benzene) 
Converted by treatment with fuming HNOj into 
Ca02(NH C4HaMe(NOj)j [2 13 5]), which decom- 
poses at about 270° (Mixter a IHeeberg, Am 11, 
236) On oxidation by neutral EMn04 it yields 
C202(NH C8H4 COjH)^, which forms the salts 
CujA^O and Ag^A". 

p-Tolyl-oxamide C0(NH2) CO(NHC,H,) 
[237°] Formed from p toluidine cyanide 
(07H7NH2)Cy2 and HOAc (Bladm) Needles, v 
sol alcohol 

Bi-p-tolyl-oxamide 030j(NHC7H7)2 [269°] 

Crystals, v sol hot HOAc Yields on mtration 
C202(NH07H«N02)2 and C202{NH07H5(N02)2)3 
Amido-tolyl-oxamio ether C,.H,4N20, ze 
C4H,Me(NH2) NH CO COjEt Tolylene oxarru 
ethc^ [168°] Formed from tolylene m di- 
amme and oxalic ether m alcohol (Tiemann, B 
8, 222) Plates (from alcohol) When dilute 
alcohol of 90 pc only is used the acid 
C4H,Me(NH2) NH CO COjH [224°] is formed 
(Schiff, B 28, 1819) Phenyl thiocarbimide 
yields C,H,Me(NH CS NHPh) NH CO CO^Et 
[166°], a crystalline compound [138°], and 

[X98°] ClCO^t 

tonaa [1 2 4] CAMe(NH OO^Bt) NH OAEt 
[131°], whence alcoholic ammonia yields 
C.H,Me(NH COjEt) NH C A NH, [209°] (Schiff 
a Tanm, B 24, 687, 1815) The compounds 
[1 4 2] C.H,Me(NH CO,Et) NH C,0,Et [128°] and 
[14 2] O,H,Me(NHCO,Et)NH0,O,NH, [223°] 
are uso ciystaUine The following bodies 
of like ohsiacter are also crystalline ; 
[1 2 4] OAMe(NH CO NHJ(NH 0,O,Et) [218°], 
[1 2 4]0,H,Me(NH CO NH,)(NH C,0,NHJ[239°], 
[12 4] 0,H,Me(NH 0,0 J^(NH 0,0,NHJ [210°], 
[1 2 4] 0 AMe(NH C,0,Et), [180°], [1 2 4] 




The compounds 


IAMe(NH COjEt) NH [170°] and 


[1 2 4] 0 AMe(NH CONH,) NH CjO^H [203°] 
nave also been prepared. 

Amide 0,H,Me(NH,) NH CjO.H [1 2 4] 
[228°] From the ether and alcohohc N7\ 
AniZidcC4H,Me(NH-) NH CaOaNPhHLlse®] 
(Sohifif, B 24, 871) 

Xylyl-oxamio acid CO(NHC4H,Me3) CO,H 
[129°] Formed by heatmg m xylidme with 
KEt0204 (Mauthner a Suida, M 9, 745) Needles 
(contaming aq) On heating it yields di xylyl- 
oxamide 02O2(NH0,H,Me2), [210°]— CuA' — 
AgA 

Vf-Cumyl-oxamic acid CO(NHCaH3Me3) CO^H 
[167°] Yellow needles which on heating yield 
di i|^-cumyl oxamide OP2(NHG,H2Me3)2 [230°] — 
NaA'3aq — KHA'j — CaA'j aq — AgHA'^ — AgA' 
Bi-propyl-di-benzyl-oxamide 
C202(NH CH2CeH4Pr)2. [182°] (Goldschmidt a 
Gessner, B 22, 932) Crystalline 
Tetra-phenyl di-propyl oxamide 
C202(NH CH3 CHPh CH^Ph)^ [116°] Formed 
from CHjtPh CHPh OHjNHj and oxalic ether 
(Freund a Kemse, B 23, 2802) 

(a) Naphthyl-oxamio acid 
COfNHCjoH^) COjH [180°] Formed from 
oxalic ether and (a) naphthylamine (Ballo, B 6, 
247) Needles — KA' — CaA'^ — BaA' — 
(C,oH7NH2)HA' [154°] Needles (from w ater) 
Ethyl ether [106°] Needles 

Bi-(a)-naphthyl-oxamide C202(NHC,oH7), 
[200°] Small scales (Zmm, A 108, 228) 

Benzylidene-oxamide CgHj CH(NH) C 0^ 
Formed from oxamio ether and benzoic aldehyde 
(Medicus, A 167, 50) Plates (contaming ^aq) 
Pipendyl oxamio ether CsHjoN CO CO^f t 
(290°) Formed from pipendme and oxahc ether 
(Wallach a Lehmann, A 267, 245) Oil 

Oxamidine C(NH)(NH2) C(NH)NH. The 
hydrochloride of this base BTICl aq is formed 
by the action of alcoholic NH3 on the hydro- 
chloride of oximido ethyl ether (Pinner, B IQ, 
1656) It crystallises m plates, v sol water 
Oxalamidoxim C(NOH)(NH2) C{NOH)(NH2) 
[200°] Formed by tne action of hydroxylamine 
on cyanamhne or on cyanogen (E Fischer, B 22, 
1932 , Ephraim, B 22, 2306 , Zmkeisen, B 22, 
2946, Vorlander, jB 24,814) Colourless prisms, 
v sol hot water, si sol alcohol ClCOjEt forma 
C(NO CO,Et)NH2 C(NO C02Et)NH2[168°] Aide- 

hydepr(KluoesCH,OH<™^C C'^^®>CHCH, 
[198°] Succinic anhydride yields the acid 

COA c A o<o”n>® 

[200°] Chloral yields C,H,NAC1, [197°] — 
B'HCl pnsms, msol alcohol 

Di-acetyl derivative [184°] Crystals 
On heating with Ao,0 it yields 

CMe<Q”,>0 0</Q>0Me [165°] 

Di^heneoyl derivative [217°] Excess 
of BzCl forms PhO<Q^j,>C 0<j,*^Q>CPh 

[246°], msol water 
Di-ethyl ether 

C(NOEt)(NH3) 0(N0Et)(NHo) [116°] Formed 
from oxalamidoxim, Etl, andNaOEt (Zinkeisen, 
B 22, 2960) Needles, il sol hot water 
Oxaluramidoxim 

0(NOH)(NH CO NBy O(NOH) NH CO NH, 
[192°]e Formed from oxalamidoxim and oono. 
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OXALPBOFIOKIO ETHSB v Mithtl oxal. 

ACETIC ETHEB 

OXALPBOPYLAKTLINE v Pboftl butix- 


ftqaeoas potassimn oyanate (Z ) White needles, 
insol cold water 

Phenyl-ozalamidoxim 

C(NOHHNHPh) C(NOH)(NHj) [c 180®] (Z), 
[148°] (riemann, B 22, 19«i6) Formed from 
al oholio hydroxylsumne hydrochloride and solid 
cyananiline (Zinckeisen, B 22, 2954) Plates 

kcfi produces C(NOH)(NHPh) 0<j,^Q^CMe 

[172°] — B'HOl colourless needles 

Dt benzoyl derivative [189°] Needles 
Hydroxylamide of oxalic acid C202(NH OH), 
Formed from oxalic ether and hydroxylamine 
(Lessen, A 150, 814) Minute prisms (from 
water) Explodes at 105° — NaHA" — KHA" — 
CaA', — — ZnA" — Ag^A". — 

NH,(OH)H A" 

Oxalyl-tetra-methyl di hydrazine 

C202(NH NMe^),. [220°] Formed from di 

methyl hydrazine and oxalic ether (Benouf, B 
18, 2172) Plates, sol alcohol 
Oxalyl-di-ethyl di-hydrazino 
C202(NH NHEt), [204°] Formed from ethyl- 
hydrazine and oxalic ether (Fischer, A 199, 
297) Needles Gives rise to the nitrosamine 
Ca02(N2HPh NO), [145°], crystallising from water 
m pnsms 

Oxalphenylhydrazic acid C0(N2H2ph) COjH 
[170°] Formed from oxalic ether, phenyl 
hydrazine, and alcoholic NaOEt (Michael, J pr 
[2] 36, 458) —NaA' — EtA' [119°] 

Ozalyl di phenyl di-hydrazme 
C202(N2H2Ph)2 [278°] Formed from oxalic 

ether and phenyl hydrazine at 110° (E Fischer, 
A 190, 131) Plates With COCl, it yields 
CP2(N2(CO)Ph)2 [above 300°] 

Semi nitrile of oxalic acid v Gtanofobuio 

ACID 

Semi-nitrile of ortho oxalic acid Tri ethyl 
ether C(OEt)3CN (161°) S G 'ii 1003 
Polymeiises on standing (Bauer, A 229, 178) 
Tri propyl derivative C(OPr), ON 
(216°-219°) 

Nitrile of oxalic aoid is Ctanooen 
OXALIMIDO ETHYL ETHEE O.H.jNjO, %e 
C(NH)(OEt) C(NH)(OEt) [c 26°] (c 170°) 
Formea from cyanogen and alcoholic HOI (Pm 
ner a Klein, J5 11, 1481) Long pnsms Benzyl- 
amine at 110° forms (OH2PhNH)202(NH)2 
[150°] (Vorlander, B 24, 806) p Toluidme 
forms the isomeric (0,H4MeNH)20a(NH), [220°- 
230°], which IS converted by hydroxylamine 
sulphate into C(NOH)(NH2) 0(NOH)NHC,H, 

S 176°], which yields a dibenzoyl denvative 
194°] , and by hydroxylamine hydrochlonde into 
C(N0H)(NH2) 0(NH)NHC,H, [148°], whence 
may be got CjNCE^H, C(NH)NHO,H, [133°] 
and C(NOCH2Ph)(NH2) C(NH)NHC H, [lb5°] 
OXALINES A name given to certain alkyl- 
glyoxalines (Wallach, A 214, 278, 826, Japp, 
C J 43, 197 , Badziszewski, B 16, 2706) They 
are described as alkyl glyoxalmes (v also Glt- 

OXALINES) 

OKAX-XETHYL-ETHYLINE v Di xethtIt 

aWOXALINB 

OXALMETHYLINS is identical with MsTHTif 

OLTOXALIKB (q V ) 

OXAL-EXTHYL PEOPYLINE v Mbthtl- 

XTHYIi-OLTOXALINE 

OXALOXYL AXIBO-BENZOIC ACID v. Cth- 
0110 AOXD and Oabbozt-pbenil oxamio acid. 


OLTOXALINB 

OXALPBOPYLBTTTYLINE v Di pbopyl olt- 

OXALINB 

OXAL PBOPYL ETHYLINE v Methyl pbo- 
pyl OLYOXALINE 

OXALPBOPYLINE « Ethyl PBOPYL OLY- 

OXALINB 

OXALSUCCINIC ETHEB 

C02EtC0CH(C02Et)CH2C02Et (166° at 17 
mm ) Formed by the action of NaOEt on an 
ethereal solution of oxalic and succinic ethers 
(W Wislicenus, B 22, 885) Oil, v sol alkalis 
Fed, gives a deep red colour in alcoholic solu- 
tions Split up, in dilute solutions, on warming 
into oxalic and succinic acids and alcohol 
Yields a phenyl hydrazide 

OXALUBIC ACID C.H^NjO^ i e 
NH, CO NH CO COjH Mol w 182 HF 
2,500 (Matignon, C R 113, 198) Occurs as 
ammonium salt murine (Schunck, J 1866, 749) 
Formed by heatmg parabamc acid with aqueous 
alkalis (Liebig a Wohler, A 26, 287), and occurs 
among the products of the action of HCl and 
KCIO, on guanine (Strecker, A 118, 151) Its 
ether is produced by the action of urea on 
cool CO«Et m the cold (Henry, B 4, 644) 
White crystalhne powder, si sol water It 
reddens litmus Its aqueous solution is decom- 
posed on boihng into urea and oxalic acid 
POCl, converts it into parabamc acid (Gnmaux, 
C R 77 1 1648) HNO, slowly decomposes it 
mto CO, (64 c c ), NjO (38 c c ), CO and N (15 c c 
together) (Franchimont, R T C 0, 216) 

Salts — NH4A' silky needles, v sol hot 
water — KA' aq Tnmetric crystals abe 
= 1 601 539 — CaA'2 2aq S 206 at 16° , 6 at 
100° (P Waage, A 118, 301) — BaA'.2aq S 
158 at 9° , 1 8 at 100° — AgA' long silky 
needles 

Ethyl ether EtA' [178°] (Salomon, B 9, 
374) Silky needles 

Amide NH, CO NH CO CO NH, [165°> 
160°] Formed, together with dialunc acid, by 
the action of NH,Aq and HCy on alloxan (Bosing 
a Schischkoff, A 106, 255, Strecker, A 113, 
48) Formed also by the action of alcoholic am- 
monia on oxalunc ether, and of dry NH, on 
parabamc acid at 130° (RoudmskOia, Bl [2] 45, 
260) Produced by heating urea with oxamio 
ether (Carstanjen, J pr [2] 9, 143) Crystallme 
powder, msol cold water Converted into am- 
monium oxalurate by boiling water 

Oxaluryl-hydraiine CO(NBy CO CO N,H,Ph 
[216°] Formed by heating phenyl hyiazme 
parabanate (Skinner a. Bohemann ,0/58, 
650) 

Dimethyl-ozalnramide CjHjNjOj [226°] 
Formed from di-methyl parabamc acid and alco- 
hoho NH. at 100° (Menschutkm, A 178, 208) 
Needles 

OXALYL-DI CHLOBO-ACETIC ETHEB v. 

TbTBA-GHLOBO TBTBA-OXY-ADIPIO ETHEB 

OXALYL - DI.|> - DIKETHYLPHSHYLENE 
DIAMINE V TeTBA-METHYL X>I AMZDO-DI PHENYXf 
OXAIUDB 

OXALYL.METHYL.THIO.DBBA Mbtbu. 
TBSO-PABABAino AOD). 



656 


OXALXL-METHYL-UREA. 


OXALYL-METHYL’XTBSA v MeihyUVhSLk 

BAKIO AOn> 

OXALYL-TOLYLEKE.DIAMINE 
[1 8]OAMe<«=gg or OAMe<|g[gi| 
Di-oxy-methyl-qninoxaliiie Formed by heat- 
ing the aoid oxalate of tolylene-diamme to 160‘’ 
(hhnsberg, B 16, 1531) Converted by PG1« 

into 0«H,Me<^ [115^, crystallising m 

needles, insol water 

Oxalyl-di tolylene tetramine 
CAINH OeHsMe NH, [4 1 S])^ [above 800°] 
Formed by reducing di-nitro di tolyl oxamide (v 
OxALio Aom) Small needles Above 300° it forms 



Salts — B'2H2S046aq — B'HjOljaq — 
B'HjPtOl, yellow amorphous pp 
OXALxL-XJREA v Pababanio acid 
OXAMETHANE is the Ethyl ether of oxarmo 
acid V Oxalic acid 

OXAMETHANE CHLOBIDE t;. Di ohlobo- 

AMIDO ACETIC ETHEB 

OXAMIG ACID V Oxalio acid 
OXAMIDE V Oxalio acid 
OXAMIDINEv Oxalic ACID 
o-OXAMlDO AGET0FHEN0NE.0XIM 
0«Hj O(NOH) CHj NH(OH) [163°] Formed 

by ^gestmg a d^ute alcoholic solution of c^. 
bromo-acetophenone with hydroxylarmne hydro- 
chlonde for several hours at the boiling pomt 
(Schramm, B 16, 2183) White crystalline 
solid Sol alcohol and ether, insol cold water 
and ligrom Dissolves in alkahs — OgHgNjOaAg 
mOXAMIDO-CABBIMIDO-CABBOXAMIDO- 
BENZOIC ACID 

(OH)NH 0(NH) CO NH 0^ CO^H Formed by 
the action of an aqueous solution of hydroxyl 
amine upon cyancarboxamido benzoic acid 
NO CO NH C.H4 COgH (vol 1 p 167) (Griess, B 
18, 2416) White needles SI sol hot water — 
BaA'24aq 

OXANILIO ACID is Phenyl oxamic acid v 
Oxalio acid 

OXANILIDE IS Di phenyl oxarmde v Oxalio 

ACID 

OXANTHBANOL 

QQ 

Anthrahydroqmnone 

Prepared from anthraqumone (1 pt ), zinc dust 
(2 pts ), and NaOH (30 pts of 60 per cent solu- 
tion) The filtrate is ppd by acids, but the ppd 
oxanthranol must be kept in a closed bottle under 
carbonic acid water, as it is reoxidised by air to 
anthraqumone (Graebe a Liebermann, A 160, 
126, 212,66) The red solution of oxanthranol 
in EOHAq is attacked by alkyl iodides formmg 
alkyl-oxanthranols Thealkyl-oxanthranols may 
be reduced to alkyl anthracene di hydrides, which 
may be re-oxidised to the alkyl oxanthranols 
The alkyl oxanthranols give, with PCI5, alkyl- 
oxanthranyl chlorides these respects 

methyl oxanthranol behaves differently from 
the others The alkyl-oxanthranyl chlorides 
are converted by water back to alkyl-oxanthranols 
Alkyl-oxanthranols (1 pt ) are reduced by zmc- 
dust (2 pts ) and ammoma (8 pts of S G 88) 
and water (6 pts ) to alkyl hydro anthranols 
(Liebermann, A 212, 108) 

Acetyl derivative OuH^AcO^ Foimed 


from oxanthranol, NaOAc and kcfi Crystal 
Ime Bohd 

Methyl-oxantliraiiol 

~ Formed by 

heatmg a mixture of anthraqumone, NaUH, 
zinc dust, water, and MeBr (Liebermann a 
Landshoff, B 14, 466 , A 212, 76) Colourless 
plates, si sol alcohol, formmg a solution with 
blue fluorescence Beduced by HI and P to 
anthracene dihydride Not attacked by POl^ 
An isomeride of methyl oxanthranol [98°] is 
sometimes formed by the action of NaOHAq 
and Mel on oxanthranol (Liebermann, B 21, 
1176) 

Ethyl-oxanthranol OaH4<^Q2j^5^x^OjH4 

[107°] Formed from oxanthranol, NaOHAq, 
and EtI at 100° Formed also by oxidation of 

[77"] with CrO, in HOAo 

(Goldmann, B 21, 2607) Needles or trimetric 
prisms , a bc= 741 1 495 Its alcoholic solu 
tion exhibits strong blue fluorescence It is 
msol aqueous alkalis Reacts with hydroxyl 
anune (E von Meyer, J pr [2] 29, 496) HI and 
P reduce it to ethyl anthracene dihydride 
Cone H2SO4 forms crystalline CjgH^Oj Yields 
a di bromo- derivative 0,4HjBr2O(OEt) [123°] and 
a di nitro derivative crystallising m small 

needles PCI, forms [89"] 

Isobutyl-oxanthranol 

Prisms or 

needles (Liebermann a Walder, B 14, 462) 
PCI, yields the chloride C,B., C,OCl(C4H,) C,H4 
[78°], which reproduces isobutyl oxanthranol on 
boiling with water 

Isoamyl-oxanthranol 

CA<cfo;i;0(oi)>°«^‘ Mono- 

clinic tables (from benzene ligrom) Cone 
H2SO4 removes HjO, formmg OjoHigO [72°] 
which separates from alcohol as yellow needles, 
and forms a dibromide Oj^HjgBraO [120°] Fur 
ther action of H2SO4 forms a cherry coloured 
hquid, whence alcohol ppts yellow needles of 
O19H44O [206°], a body which, on oxidation, 
yields anthraqumone carboxylic acid and a com- 
pound C,9 H,j 04 [167°] The compound Cj 9H,40 
18 reduced by HI in HOAc to CjbHjs [93°] which 
crystallises from alcohol m needles, and forms 
on nitration a compound CiaHiaNgOj (Lieber 
mann, A 212, 99) Phosphorus pentachloride 
converts isoamyl oxanthranol mto the chloride 

[85°] which forms 

monoclmic crystals , abc = X 266 1 2 752 , 

$ »=> 68° 23' NaOAo converts the chloride mto 
[73°] 

Benzyl-oxanthranol OjiHiaO* [146°] Formed 
by boihng anthraqumone (6 pts ), zinc dust 
(6 pts ), KOH (7i pts ), benzyl bromide (5 pts ), 
and water (100 pts ), for a long time (Levi, B 
18, 2163) White tables, v sol alcohol Cone 
H2SO4 at 70° forms a violet solution contammg 
the anhydride C24H.4O which crystallises m 
yellow needles, oxidised by CrOa to anthraquin- 
one. The anhydnde yields a dibromide 
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[148®] (Baoh, B 
33, 1569) which on boihng with alcohol gives 

p^Acetyl derivative 

^A<Cc(CH2Ph)(OAc)^^«^* [281®] Needles 
(0) Oxanthranol 0,4H,„O- i e 
yCiOHK 

f yCljH* Obtained by carefal oxi- 

dation of anthracene by adding 6 6 grms of 
lead peroxide a hot solution of 2 grms of 
pure anthracene m 60 c o of acetic acid 
fSchulze, B 18, 3036) Greenish yellow needles 
(from alcohol) The alkaline solution is red, 
but quickly becomes decolourised on shaking 
with air from oxidation to anthraqumone It 
IS very oxidisable In its properties it closely 
resembles oxanthranol With ammoniaoal 
AgNOj it gives a pp of metallic silver Cupric 
hydrate mixed with excess of NaOH is reduced 
to black cuprous oxide 

Bi methyl ether C,4Hg(OMe)3 [196®] 

Di ethyl ether Ci4H8(OEt)2, crystals 
Di benzyl ether 0i4Hg(007H )j [220®]; 
small colourless glistening crystals 
Bi acetyl derivative 

[260®] Formed fiom 

ordinary oxanthranol, Acp, and NaOAc (L) 
Needles (from HOAc) 

Di-oxy-(/3)-oxanthranolv Tki oxv anthranol 
OXATOLUIC ACID v Di BENZYI/ OLYCOLLIO 
ACID 

OXAZINES Compounds derived from the 
hypothetical oxazine Quin- 

ox izine IS 

OX AZOLES Compounds derived from the 
hypothetical oxazole (Hantzsch, B 


OXBTHYL- V OxT ethyl 

OXETONES Compounds derived from the 
hypotheUoal 

They are formed by treating lactones with 
sodium and heating the products (Fittig, A 256, 
57) Thus valerolactone OjHaO^ yields 0,oH,40,, 
which, when boiled with NaOHAq forms 
0,oH,jNa04, whence the acid C,oH,804 which is 
split up by heat into CO^ and di methyl oxetone 

OXIDATION This term was used formerly 
to connote chemical changes wherein oxygen 
was added on to an element or compound, or a 
compound was decomposed by the action of 0 
with formation of oxidised products The term 
was nearly synonymous with combustion in the 
earlier and more restricted meaning of that word 
For an account of the phlogistic theory of com 
bustion v Combustion, vol u p 241 

The term oxidation has been widened until 
at present it is applied to all chemical changes 
which result in an addition of negative radicle, 
simple or compound, to elements or compounds, 
or a decrease in the relative quantity of the 
positive radicle of a compound, whether this is 
or 18 not accompanied by substitution of 
negative radicle Thus the following changes 
are classed together as oxidations — 4Fe + 30 . 
= 2Fe 0, , 2Fe + 3C1 - 2FeCl3 , 2BaO -r 0, 

«2BaO,, 4Cu + 83 = 20038. 2HgI + = 2HgL , 
2KNO2 + O2 - 2KNO3 , BaS + 2O2 » BaSO. , 

4Feb04 + 2H SO* + 0, - 2Fe3(SO,), + 2H,0 , 
QK^FeCyg + Clj = 2KjFeCy9 + 2KC1 , 

2Cr„0, -H 4K,0 + = 4K CrO* , 4K,MnO. 4- O, 

-4KMnO, + 2KO, Bi 0, + 4C1 + 2H2O + 4KOH 
« Bi^O, + 4KCI 4 4H 0 , SCjH.O + 2CrO, 

= 3C2H40 + 3H30 + Cr30, 

Processes of oxidation are accompamed by 
processes of reduction or deoxidation The fol 
lowing examples make this clear (c/ Deoxida 
TioN, vol 11 p 377) — 


Oriffiual dpment 
or compound 


+ 

(The 

2Hg 

+ 

SbCL 

+ 

Sn ' 

-f- 

3H C 0 Aq 

-»• 

PbO 

+ 

K^FeCy^Aq 

+ 


Oxidi'sed 

Product 


0 


H,0 


O3 = HgO 

(The O2 may be regarded as reduced ozone [OJ) 
CL =• SbCl, 

(The 8bCl^ is oxidised SbCL, or reduced Cl ) 

2HNO, = SnO^+HO + 

2KMn04Aq » 6CO+3HO + 

2Cl + 2KOHAq - PbOj^ H^O + 

CL - K,FeCy«Aq + 


Deoxidised 

Product. 

HO 

SbCl, 

NA 

2Mn02 + Kj0Aq 
2KCIAq 
2KClAq 


UK^MiiO^Aq + O3 « dKMnO^Aq + 2X^0 

(In the three cases m the bracket, KCl and K^O may be regarded as reduced Cl and 0 respectively 

OQA i otxxm A., . otT n _ un Am 1 oxrrv 


3S0Aq 


2HN02Aq + 2H20 


21, 944) They are formed by the action of the 
halogen derivatives of ketones on acetamide and 
its homologues, eg Ph CO CHBr + Me CO NH^ 

-PliO<‘f gjj^ + HBr+H,0 

Compounds derived from may be 

called 18 oxazoles Thus phenyl isoxazole is 
formed by the action of AcCl on the oxim of 
benzoyl acetic aldehyde (Claisen B 24, 134) 
Yol. Ill 


3H2S04Aq + 2N0 

Any element or compound which frequently 
reacts to produce substances containmg rela 
tively more negative radicle than the original 
substance acted on, is called an oxidiser or 0x1- 
dising agent Among the substances commonly 
used m the laboratory to effect oxidations are 
oxygen, ozone, chlorine, hypochlorites, nitric 
acid, potassium permanganate, potassium chlor 
ate, molten potash, and chromium tnoxide The 
conditions under which oxidation occurs vary 
much , thus Hg is oxidised by ozone at the 

UU 
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ordinftxy temperature, ]but by 0 only at tempera 
tures near the BP of Hg, EMnO^Aq oxidises 
H^OP^Aq completely only m the presence of 
H9SO4, and at a moderately high temperature , 
0 does not oxidise SO, under ordinary condi- 
tions, but if the gases are passed over hot 
spongy Ft, SOs is produced rapidly When 0 
IB absorbed by charcoal, and the charcoal is then 
brought into contact with HjS, PH„ CjH^O, Ac , 
oxidation proceeds rapidly (u Calvert, 0 J [2] 5, 
293) The products of oxidation obtained from 
a speoihed substance often vary according to the 
oxidiser employed, thus ozone produces HgjO 
fiom Hg at ordinary temperatures, but HgO is 
formed by the action of 0 on hot Hg , carbohydrates 
generally give H CO^H when oxidised by CrOj, 
but H2O2O4 when oxidised by HNO, , phthalic 
acids, 0JEl4(C03H)„ are obtained by oxidising 
naphthalene, 0,.H„ by CrOj in glacial acetic 
acid, but the chief product of the oxidation of 
the same compound by K2Cr04 and H^SO|Aq 
(which IS essentially a solution of CrO,) is 
naphthaqumone, C,oH402* There are some com- 
pounds the presence of which in a solution of an 
oxidisable body hastens the oxidation when O 
IS passed mto the solution , thus, H2C204Aq is 
oxidised by OrOjAq in presence of MnSO, (Har- 
eourt, B A 1864 34) , SOjAq is rapidly oxidised 
by 0 m the presence of certain salts, especially 
MnS04, CUSO4, PeOlj, OoCl^, Ac {v L Meyer, 
B 20, 3058, Eoessler, D P J 242, 278, cf 
Mendelejeff, B 19, 265b) M M P M 

OXIDES Binary c(mpounds of oxygen 
For the purposes of this definition, those com 
pounds of 0 with organic radicles which react 
similarly to oxides of elements must be classed 
among binary compounds (e g the ethers) , in 
the present article, however, only the binary 
compounds of 0 with elements are considered 
Oxides of aU elements except Br and F have been 
isolated 

Oxides are frequently prepared by the direct 
union of 0 with other elements, 0 unites 
directly with all the elements except Br, Cl, F, 
I, Au, and Pt Metallic oxides are formed by 
the action of heat on carbonates, nitrates, and 
other salts of volatilisable acids , but the alkali 
oxides cannot be thus prepared Most (?all) 
metals decompose water or steam, f ormmg oxides 
or hydroxides, and evolving H Many metallic 
sulphides yield oxides when roasted m air or 0 
Those oxides or hydroxides of metals which are 
not easily soluble m water are generally formed 
by the reaction of alkahs or alkaUne oxides with 
solutions of metallic salts The higher oxides 
of metals are often obtained by the action of 
hypoohlontes, or 01 and KOHAq, on the lower 
oxides, sometimes by the action of cone HNO, 
on the lower oxides or the metals, and sometimes 
by reacting on salts of the metals m solution 
with HjO^q in presence of an alkah 

Fusion of metallic oxides with KOH or ENO, 
generally results in the formation of alkali salts 
of metiJ-oontaining acids in the cases of those 
metals which are capable of formmg such salts 
The higher oxides of metals are generally more 
or less easily reduced to lower oxides , this re- 
duction occurs sometimes by heating, m other 
cases by the action of such reducers as H, 00, 
SOjAq, or HjS The oxides of non-metals are 
frequently formed by combinmg 0 witii the non 


metal, e g B3O,, SOj, SO,, CO, COj, H O, NO„ 
PjO,, PoO,, sometimes they are produced by 
such indirect methods as decomposing oxyaoids 
or salts of oxyaoids of the non-metals, e g N.O, 
from HNO„ IjO, from HIO„ CIO, from KCIO, , 
sometimes they are formed by very indirect 
methods, $g CI2O by the reaction of Cl with 
HgO. 

Oxides may be divided mto classes in accord- 
ance with their empirical composition, thus, 
monoxides, MgO and MO , sesquioxides, MjO, , 
dioxides, MOj, tnoxides, MO,, tetroxides, MO4, 
pentoxides, MjO, , heptoxides, MjO, 

A better classification is that based primarily 
on chemical properties , on this system, oxides 
are classified as hasic^ acidic^ indifferent or neti 
tral^ and peroxides None of these terms can be 
defined with strictness The term basic is 
applied to those oxides which react with acids 
or with oxides more negative than themselves to 
form salts Acidic oxides are those which react 
with water to produce acids, pr are formed by 
removmg water from acids, or react with oxides 
more positive than themselves to form salts 
Acidic oxides are sometimes called anhydrides 
Peroxides react with acids to form salts which 
correspond with oxides containing less O than 
the peroxides Some peroxides also form acids 
when dissolved in water, or react with acidic 
oxides to produce salts Peroxides which ex- 
hibit acidic functions may be called acidic per^ 
oxidest eg CrO, , peroxides which exhibit no 
acidic functions may be called basic peroxides^ 
eg BaO^ Certain other oxides are sometimes 
included in the class peroxides {v infra) The 
class of indifferent or neutral oxides mcludes all 
oxides not belonging to one or other of the three 
preceding classes 

Basic oxides Most of the lower oxides 
of metals belong to this class The characteristic 
reactions of the class are shown by the fol 
lowing two typical changes — BaO + H S04Aq 
-BaS04 + H20Aq, PbO + S0, = PbS04 None of 
the oxides of any undoubted non metal is dis 
tmctly basic Oxides of non metals, however, 
exist which form salts by reacting with certain 
strong acids, or the anhydrides of certain strong 
acids, and which also form salts by reacting 
with oxides more basic than themselves , thus, 
B2O, reacts with H2SO4 containing BO, to form 
B(HS04)„ and B^O, also reacts with K2O to form 
KjB O4 , similarly As^O, reacting with SO, 
forms compounds belonging to the salt type, 
xAsf)^ 2/SO„ and with KjOAq it forms EAsO,. 

Some metallic oxides are basic, and never- 
theless also form compounds with water which 
react as weak acids towards the more positive 
oxides , thus AljO, is distinctly basic, Aip, HjO 
IS also basic, yet it reacts with EjOAq to form 
the unstable salt E2AI2O4 , similarly Au 0, SH^O 
dissolves m HNOjAq to form the salt Au(NOa)3, 
and AujO, 3H2O also dissolves in EjOAq to form 
E2AU3O4 The term basic oxide is sometimes 
widened to include oxides which correspond 
with salts, although these salts may not be 
formed directly from the oxides , thus, no salts 
have been obtained by the action of oxyacids 
on OsO, but a few salts oorrespondmg with this 
oxide are produced by indirect methods, ea» 
OsSO, IS formed by reacting on 0s04Aq witn 
S0»Aq The alkah-fonnvng oxides constitute a 
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diyifion ol th« basic oxides, these oxides are 
distmotlj and markedly basic, they also dis> 
solve in water to form alkalis {v Alkali, vol i. 
p 111, i; also Base, vol i p 446) 

Ao%dic oxtdea or anhydrides The 
fnreater number of the oxides of non-metals 
belong to this class SO, is a typical acidic 
oxide, it reacts with water to form the acid 
H3SO4, it 18 obtained by removing from 
H2SO4, by heating the acid , it reacts with basic 
oxides to form salts, e g with BaO it produces 
BaSO^ All acidic oxides do not exhibit the 
three characteristic reactions , some yield acids 
with water, out are not obtained by removing 
water from their acids, e g PjO, , some are ob- 
tained by removing water from acids, but do 
not react with water to form acids, e g Sb^O, , 
some do not form acids with water, are not ob 
tamed by removing water from acids, but react 
with oxides more positive than themselves 
to produce salts, e g ASjO, Those acidic oxides 
which do not form corresponding acids by re- 
actmg with water generally show basic functions 
when they react with strong acids Should an 
oxide form no acid with water, nor be obtained 
by removing water from an acid, but yet react 
with basic oxides to form salts, this oxide, 
although classed as acidic, will be found, almost 
certainly, to react as a basic oxide towards 
strong acids, or the anhydrides of strong acids 
Thus, ASaO, does not form an acid with water, 
nor 18 it obtainable from a corresponding acid, it 
does, however, react with strongly basic oxides, 
e g with KjOAq, to form salts , now As^O, com- 
bines with SO, to form Asp, 280,, a compound 
m which As,0, acts as a basic oxide Some of 
the higher oxides of metals react as feebly acidic 
oxides , the salts corresponding with these oxides 
are generally obtained by fusing the oxides with 
KOH or NaOH (v Anhydrides, vol 1 p 267) 
Peroxides This class includes those 
oxides which react with acids to produce salts 
that correspond with oxides containing less O 
than the peroxides The followmg reactions 
exhibit this typical property of pei oxides — 
BaOj + HjSO^Aq =» BaSO^ + HjOAq + 0 , 

2Cr03 + 12HClAq = 2CrCl3Aq + GH^O + 304 
Some oxides which react in this way also 
dissolve in water to form acids, e g 
CrOj + HjO + Aq = H2Cr04Aq , others do not 
form acids with water, but react with strongly 
basic oxides to produce salts, eg PbOj+K^O 
(molten) - K^PbO, Peroxides which exhibit 
acidic functions may be called acidic peroxides^ 
e g CrO,, PbOj , peroxides which do not exhibit 
acidic functions, i e which do not form acids 
with water, nor salts by reacting with basic 
oxides, may be called haste peroandeSy e g CaOj^ 
K2O4 The more important haste peroxides are 
Na^O,, KP4, CaO„ SrO,, BaO, (?)Cd02, CuO,, 
(?)I)i205 i^ong the acidic peroxides may be 
mentioned OrO„ PbO,, and MnO,. Several 
highest oxides of metals cannot be assigned with 
certainty to the class of acidic peroxides, or to 
that of basic peroxides ; e g B12O4 reacts with 
acids as a basic peroxide, and probably forms 
salts by fusion with a large excess of KOH, but 
the salts have not been isolated, UO, is dis- 
tinctly acidic, with acids it forms oranyl salts, 
eg UOjSO,; OsO, is shghtly acidic, no cor* 
respondmg s^ts have been obtained by the re- 


action of acids, but these reactions have not been 
examined sufficiently 

The term peroxide is used sometimes to in- 
clude any oxide of a specified element which 
contains more O than the highest defimtely 
basic or acidic oxide of that element This state- 
ment does not define peroxide, because no for- 
mal definitions of the terms * definitely basic 
oxide* and * definitely acidic oxide* can be 
given Such oxides as SjO,, Cr20, (if it exists), 
MnO„ and MiijO,, would thus be classed as per- 
oxides (v mfra) 

Indifferent orneutral oxides Oxides 
which do not form acids with water, are not ob 
tamed by removing water from acids, and do 
not form salts by reacting with either basic or 
acidic oxides, or with acids, are generally called 
neutral or indifferent oxides Examples of such 
oxides are HjO, NO, Pp, (?)Fe304, PbjO, Ag40, 
(?)Mn,0, 

None of the qualifying terms apphed to 
oxides can be defined with strictness , such an 
oxide as MnO, is basic, because it forms salts by 
reacting with acids , MnO, is also acidic, because 
when fused with K^O, m presence of O, it forma 
a salt (K^MnO^) , it is also a peroxide, because 
the salts which it forms with acids correspond 
with the lower oxide MnO , and lastly, it may 
be classed as an indifferent oxide, because it 
does not form an acid with water, is not ob 
tamed by removmg water from an acid, and 
does not form corresponding salts by the action 
of acids, acidic oxides, or basic oxides When 
it IS remembered that the properties expressed 
by the terms basic oxide, acidic oxide, and per- 
oxide, are properties which come mto play only 
when the oxides react with other substances, it 
IS evident that these properties must depend to 
some extent on those of the other substances 
Keepmg this in mind, one sees how difficult, if 
not impossible, it must be to define the pro- 
perties m question 

Oxides have been classified as indifferent and 
salt forming , and the salt forming oxides have 
been subdivided into those which form corre- 
sponding salts by reacting with acids or nega- 
tive oxides, those which form corresponding 
salts by reacting with basic oxides, and those 
which form salts but not corresponding salts, 
by one or other of these reactions This classi- 
fication IS practically the same as that which 
has been sketched already, although it is ex- 
pressed m somewhat different terms 

What 18 the composition of the basic oxides? 
Which elements form acidic oxides ? Can the com- 
position of peroxides be stated m general terms? 
Alkah forming oxides are oxides of the most posi- 
tive metals The following are usually included m 
this group — L12O, NajO, E20,Bb20, CSjO , TljO ; 
MgO, CaO, SrO, BaO , (?Ag20, ?PbO) Basio 
oxides, which are not alkah forming, are oxides 
of fairly positive metals e g BeO, ZnO, CdO, 
HgO, SCjO,, LasO,, AljO,, Ga,0„ FeP,, NiO, 
CoO, T1O2, ZrO,, SnO, SnOj, PbO, BijOj Aoidio 
oxides are oxides of negative elements, or they 
are compounds of elements, which on the whole 
are positive, with relatively much 0 , eg 
N2O4, P2O,, P2O4, CI2O, ^0., S1O2, C0„ CrO^ 
UO2, TajOg Peroxides, in &e sense explained 
above, are usually the highest oxides of metals : 
e^ CrO,, PbO,, m the widest sense, peroxide! 
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also indade some of the highest oxides of non- 
metals, e g, 82O7 Two oxides of the same ele- 
ment may exist, and one of these may be a basio, 
and the other an acidio, oxide, thus Gr20t is 
basic, but OrO, is acidic Hence, whether an 
oxide IS basic or acidic seems to depend not only 
on the general chemical character of the ele- 
ment combmed with 0, but also on the relative 
quantities of 0 and the other element None of 
the elements whose lower oxides are alkah- 
formmg forms an acidic oxide, but some of these 
elements form basic peroxides , m other words, 
the association of much 0 with a very distinctly 
positive element does not produce an acidic 
oxide, but does produce a basic peroxide It is 
impossible to ^vide the elements mto two 
classes, and say aU on one side of the divi- 
sion Ime gener^y form basic oxides, but may 
also form acidic oxides All that can be said 
IS, the lower oxides of the metaUio elements, 
as a class, are basic, but many of these ele- 
ments also form higher oxides, some of which 
are distinctly acidic, and some are acidic per- 
oxides , the oxides of the non metallic elements 
as a class, are acidic, but some of these elements 
also form mdifferent oxides, and a few oxides 
of non metals are peroxides 

The peroxides have been divided by Men 
delejefl into two classes (J R 1881, [1] 661 , 
abstractmB 16,242, o alsoTraube.H 19,1111, 
1116, 1117 , Eicharz, B 21, 1676) Mendelejeff 
distinguishes peroxides belonging to the type 
HjO from those which belong to the type t 
the latter class he calls superoxidest the former 
polyoxides In the polyoxides, according to 
M , the 0 IS all in direct umon with the other 
element, and none of the 0 atoms is directly 
united with any other , whereas the 0 atoms of 
superoxides are regarded as in direct union 
with each other, as well as with the other ele- 
ment BaOg IS a typical supei oxide, and is 

0 

supposed to have the structure 

IS a typical polyoxide, and is supposed to have 
the structure 0 Mn 0 The views of Traube 
{Ic) and Bicharz (Ic) are practically the same 
M those expressed by Mendelejeff The super- 
oxides yield HaOjAq by reacting with dilute 
acids, and therefore reduce KMn04Aq m pie- 
sence of H^SO,, the polyoxides do not yield 
but HjO and 0 Peroxides formed by the j 
Wtion of alkalme oxidisers, e g KClOAq, seem j 
always to belong to the class of polyoxides The 
peroxides K^O,, NagOj, CaOj, SrOj, BaO^, ZnOj, 
CdO,, CuOs, D12O5, and some others, are super- 
oxides , % e they give HjOjAq when acted on by 
dilute acids According to Mendelejeff, SjO, is a 
superoxide, it gives when dissolved in 

much water, the constitution is probably 

oso. 

Mendelejeff (Ic) says that the power pos- 
sessed by any element of forming a character- 
istic basic or acidic oxide, from which salts are 
obtamed, is connected with the position of the 
element in the periodic scheme of classiffcation 
But besides formmg a salt-forming oxide, or 
more than one such oxide, some elements are 
also capable of producmg superoxides belonging 


to the type HO OH. Glanomg at the groups of 
elements, as the elements are arranged in the 
periodic scheme of classification (0 . Olassiviox- 
TzoN, vol 11 p 204), and expressmg the compo 
sition of the highest charactenstic oxides of each 
group m a general formula, we have the result 
shown in the table on p 661 

The molecular weights of very few oxides 
have been determmed with certainty, on this 
subject V Henry, P M [6] 20, 81 , cf Camelley 
a Walker, C 68, 69 M M P M 

OXIDO-DI-NAFHTHTL-AMINE V. ImDO-Dl- 

MAPHTHYL OXIDB 

OXIMIBO ACETIC ETHEB O^HtNO, ti. 
OH(NOH) COjEt Nitroso-acetn/i ether Formed, 
together with oxaho acid, by the action of fuming 
HNO, on aceto acetic ether (PrOpper, A 222, 48) 
Oil Yields oxalic acid and hydroxylamme when 
heated with HOlAq at 140<» Cold KOHAq yields 
KCy, EsGO,, and alcohoL — (NHJG^HoNOs aq 
silky needles — G^HaNaNO, j^aq , needles (from 
water) 

OXIMIBO-ACETOACETIO ETHEEv Nitboso- 

AOETOACETIO ETHER 

OXIMIBO- compounds v. Nitbobo- com 
pounds 

OXIMIBO - ETHEB v Oxalimido - ethyl 

ETHER 

TBI-OXIMIBO-METHYLENE GgHjNaO, % e 
Formed from fonnio 

aldehyde and hydroxylamine (Scholl, B 24, 
674) White amorphous solid, insol water, alco 
hoi, and ether At 183° it passes directly into a 
gas 

OXIMIBO. NAPHTHOL v Amido naphtho- 

qUINONE 

OXIMS or OXIMES Gompounds containing 
the group C N 0 H, obtamed by the action of 
hydroxylamine on aldehydes, ketones, and ketonic 
compounds, by the reaction KB'CO + BLNOH 
= BB'C(N0H) + H20 (V Meyer, B 15,' 1164, 
1824, 1526, 2784 , 16, 822, 2992 , 19, 1613) {v 
Aldoxims, vol 1 p 111) The reaction is best 
performed with hydroxylamme hydrochloride 
(1 mol ) and aqueous NaOH (3 mols ) in the 
cold (Auwers, B 22, 604) Oxims are split up 
by boiling HClAq mto hydroxylamme and the 
original aldehyde or ketomo compound The 
oxims do not exhibit Liebermann’s reaction with 
phenol and H^SO^ The oxims yield acetyl, 
alkyl, and sodium derivatives Eetoxims {le 
oxims of ketones) are converted by warming with 
cone H2SO4 at 100° mto the isomeric amides , 
thus PhgG NOH becomes Ph CO NHPh, while 
PhMeC NOH yields acetamhde (Beckmann, B 
20, 1607 , Wegerhoff, A 252, 1 , Gunther, A 
262, 44) POI4 acts like H2SO4 Oxims are 
readily reduced, m alcohoho solution by means 
of sodium amalgam and acetic acid, to the 
correspondmg amines, thus XYC NOH + 2H2 
^XYCHNHa + HgO (Goldschmidt, B 19, 3232) 
Benzoic aldehyde gives two oxims and two sets 
of alkyl oxims (Beckmann, B 22, 1534), and 
benzil also gives a grea;ter number of oxims and 
alkyl-oxims than the ordmary formulas mdicate 
These isomerisms may perhaps be explained by 
considermg the arrangement m space of the 
atoms m the molecule ^eckmann, 20, 2766 , 
B 23, 1680 , Auwers a Y Meyer, B 21, 784 , 
22, 199b, 28, 2408, Hantzsoh, B 24, 81, 1192). 
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Groups * f 

t 

IL 

III 

Elements in group 

H, Li, Na, E, Cu, Bb, 

Be, Mg, Ca, Zn, Sr, Cd, 

B, Al, Sc, Ga, T, In, 

Composition of high» 
est basic or acidic 
oxide characteristic 

Ag, Cs, Au 

Ba, Hg 

La, Yb, T1 

of the group 
Character of highest 
basic or acidic oxide 
characteristic of the 

M,0 

MO 

M.O. 

group ^ 

Basic 

Basie 

Basic except B,0, 
which IS a weak an 
hydride * 

Superoxides t type of 

HjOa.Na^O,, KjO^jCuOj, 

CaO,, ZnO„ SrO,, CdO„ 

HO OH 

Ag,0, 

BaO, 

1 (? TIO,) 


Groups 

Elements vn 
group 

Composition of 
highest basic 
or acidic oxide 
characteristic 
of the group 

Character of 
highest basic 
or acidic oxide 
characteristic 
of the group 


Super oxides^ 
type of HO OH 


IV 

V 

VI 

C, Si, Ti, Ge, Zr, 
Sn, Ce, Pb, Th 

N, P, V, As, Nb, 
Sb, Di, Lr, Ta, Bi 

(0), S, Cr. Se, Mo, 
Te, W, U 

MO^ 

MA 

MO, 

Acidic when M = 0 
or Si , acidic and 
basic when M = Ti, 
Ge, Zr, Sn (? Ce), 
Pb (becoming 

more basic as M 
increases) , basic 
when M = Th 

Acidic, except BuO, 
which acts as a 
feebly acidic per- 
oxide (polyoxide) 

Acidic , becoming 
less acidic as M 
increases , UO, 
shows some basic 
properties 

TiO„ CeO, 

(?NO„?Bi 0,) 

Sp,(?CrA. ?UO 0 


vn 

F. Cl, Mn, Br, I 
(group very incom- 
plete) 

MjO, , represented 
only by Mn^O, 
[CUO, CIO,, 1,0,, 
no oxide of F or 
Br] 

Aoidio 


nono 


Group VIII 



Family 1 Fe, Ni, Co 

: Family 2 BTi,Kh,P(l | 

Family 8 Os, Ir, Pi 

Highest characteristic 


MO, , represented only 
by BUO 4 

MO 4 , represented only 

oxide 

MO, 

by OsO, 

Character of oxide 

Basic 

Feebly acidic (These 

Feebly acidic (These 

Superoxides, type of 
HO OH 

?FeO„ ?Ni0,a:0, 

? Co 0 , 2^0 

elements also form 
MO, MjO,* a°d MO^, 
which are feebly 
basic) 

none 

elements also form MO, 
M^O,, and MO,, which 
are feebly basic) 

none 


Oxims of ketones may be changed to phenyl- 
hydrazides by heatmg with phenyl hydrazine 
(Just, B 19,1205) 

OXINDOIB 0,H,N0 ue. C.H.<^ 2 >>C 0 or 

C^,<®®*^OOH(B»eyera Comstock, B M, 

1704) Anhydride of o-atmdo-phenyl acetic acid 
Mol w 188 [120°] Formed by reducing 

o-nitro-phenyl-aoetio acid with tm and HCl 
Obtamed also by reducmg dioxmdole with 
sodium amalgam (Enop, J pr 97, 65 , Baeyer a 
Knop, A 140, 1, Baeyer, B 11, 588, 12, 457) 
If the mixture of isomeno mtro- acids got by 
heating phenyl-acetio acid with fummg HNO, 
on the water bath be reduced with tm and HOlAq, 
and, after removal of tm by HgS, be boiled wiu 


BaCO,, only the m- and p-mtro phenyl acetic 
acids will form barium salts, and the oxmdole 
may be extracted by ether 

Properties —Long colourless needles (from 
water) Oxidised slowly by moist air, formmg 
dioxmdole Beduces ammomacal silver nitrate, 
forming a mirror Extracted by ether from its 
alkalme solution Not affected by boiling baryta 
water, but at 150° it yields banum amido phenyl- 
aoetate Nitrous acid forms mtroso-oxmdole 
which is an oxim of laAxm FOl, yields 

OA<C^ [104°] reduced by iron-filings 

and EOH to mdole 

Salts — ^AgO,H,NO — B'HOl . deliquescent 
qpicules 

Acetyl derivative [126°]* Iiong colour^ 


OXINDOLE, 


lesi needles SI sol oold vater and ligroin, v 
sol aloohol (Suida» B 12, 1326) Converted by 
cblate NaOHAq into 0«H«(NHAo) GHrCO,H 
[142®] 

Bromo-oxindole OsH«BrNO [176®] Formed, 
together with tn bromo-oxmdole CgH4Br,N02aq, 
by the action of bromine water on oxmdole 
Both compounds form feathery crystals 

Nitro-oxindole C8H,(N02)N0 Prepared by 
mtration Yellow needles, sol aloohol Begins 
to decompose at 175®. 

Anddo-oxindole [4 

[c 200®] Prepared by reduction of (4,2,l)-di- 
nitro phenyl acetic acid (Gabriel a Meyer, B 14, 
832) Long spikes, v sol hot water 

Jlsco-amido-oxindole 

The hydrochloride, formed by reducmg isatin- ' 
oxim with tm and HClAq, is decomposed by 
water, yielding a red resin 

Methyl-oxindole v p 351 

Ethyl-oxindole Formed by 

heating oxmdole with EtI and NaOEt Liquid, 
si sol water Very difficult to saponify by acids 
or aJkahs 

BiozindoleO^H NO.t^ 

Jsatm dthydrtde Anhydride of Hydnndtc acid 
Mol w 149 [180°] S 8 6 m the cold , 17 at 

100® S (alcohol) 7 m the cold, 10 at 78® 
Formed by reducing an aqueous solution of isatm 
with zmc dust and HClAq, and extracting with 
ether (Baeyer, B 12, 1309) Yellowish mono- 
chnic prisms (from water) or colourless crystals 
(from aloohol) Forms a violet liquid on melting 
Its aqueous solution becomes red on exposure to 
the air, forming isatyde and isatm In acid solu- 
tion it may be reduced to oxmdole Chlorine 
forms chloro dioxmdole OgH^GlNOj and dichloro- 
dioxmdole OgHjjCljNOj The oorrespondmg 
bromo- derivatives melt at 166° and 170® respec- 
tively PClj yields OgHjCljN Ammonia colours 
its solution violet, and on boiling throws down a 
violet colourmg matter, sol HClAq Potash and 
baryta produce a dark-violet colour, changing to 
red and finally yellow 

Salts — CgH^NOgHCl nodular crusts — 
C8H7NO8HJSO4 aq ppd by adding water to its 
solution m HjS04 — Na08H8N0-2aq silvery 

scales, V sol water, insol alcohol —BaA'^ 4aq 
white cubes, si sol water Gives ofi anilme on 
heating — PbA'^ 2aq ppd by lead subaoetate — 
AgA' crystalhne pp Gives off benzoic alde- 
hyde at 60® 

Acetyl derivative OgHgAcNOa [127®] 
Short prisms, si sol cold water (Suida, B 12, 
1326) Cold baryta water converts it into acetyl- 
hydnndio acid OaH4(NHAc) OH(OH) CO2H 
[142®] which IS also formed by reducing acetyl- 
uatic acid with 8 p c sodium amalgam m acid 
solution (Suida, B 11, 586) 

Bitroso-dioxindole CgH8(NO)NOa [300®- 
810®] formed by passing mtrous acid vapour 
into an aloohohc solution dioxmaoie Yellowish 
crystals, sL sol water May be sublimed On 
boilmg with FeS04 and EOHAq it yields ‘azoffi- 
oxmdole * which is ppd by HClAq m 

white needles [300°] , yielding with AgN 0, and 
ft white pp of Sodium-amalgam 


and a little water reduce nitroso dioxmdole to 
‘ azoxmdole * CgH^NgO, ppd by HClAq as an 
amorphous powder (containing ^aq) and o^stal- 
hsing from aloohol in cubes Bromme water 
converts mtroso dioxmdole into CABraN-0. 3afi 
[276®] 

Salts — NH4CgH8(NO)NOa IJaq white silky 
lammsB — BaCgHgNaO* — AgCgHgNaO* yellowish- 
white pp 

OXOCTENOL CgH^Oa 

OMe, C(OH)<^“®» ? [49 6T (178*). VD 

4 8 (at 186®) A product of tho*'oxidation of 
isodibutylene by KMn04 (Butleroff, J B 14, 
206, C J 42, 936 , Bl [2] 38, 663) Long thin 
prisms, smelling like camphor , si sol water, v 
sol alcohol and ether Does not react with 
hydroxylamme (Meyer a Nageh, B 16, 1622) 
Not attacked by hot bromine 

Acetyl derivative CgHijAcOj (201®) 
Formed by h eatmg with AOaO at 150® 
OXOCTYLIC ACID v Oxy-octoic acid 
OXONIC ACID C4H8Ng04 A salt of this 
acid IS formed by the atmosphenc oxidation of 
an alkaline solution of uric acid (Strecker , 
Medicus, A 176, 230, B 10, 646) The free 
acid splits up at once into glyoxyl urea, COg, and 
NH, — NH4HA"aq — KHA" — K^A'^l^aq — 
Ba(HA'')24aq minute needles 

OXYACANTHINE O.gHj.NOa Occurs m 
the root of Berberis vulgans, together with 
berbenne, berbamme, and at least one other 
alkaloid Needles (from alcohol or ether), or 
amorphous sohd In the amorphous state it 
melts at [138®-160®], m the crystalline state at 
[208®-214®] V sol benzene and chloroform, 
scarcely in petroleum spirit In chloroform 
[«]d = + Idl 6 Cone H2SO4, or cone H2SO4 and 
molybdio acid, gives no colour at first, but on 
standing or heating, a yellow colour From 
iodic acid it separates iodine 

Salts — B'HC12aq small colourless 
needles, m aqueous solution [a]D=»+163 6 — 
B'HN08 2aq, colourless needles — B'2H2S04 2aq 
microscopic plates — B'2H2S04 6aq small prisms 
— B'2H2Cl2PtCl4 6aq yellow pp^Hesse, B 19, 
3190 , cf Polex, Ar Ph 6, 266 , Wacker, J 1861, 
645) 

DIOXY-ACENAPHTHENE 

Acenaphthylene-glycol [205®] Formed by sa 
ponifymg its acetyl derivative, which is obtained 

from di bromo acenaphthene 

(Ewan a Cohen, C J 65, 678) Long colour 
less needles, si sol cold MeOH and hot water 
On treatment with Na and alcohol it yields the 

ketone [U9“] 

Mono - acetyl derivative Ci^AcO^ 
[112°] Long needles, v sol alcohol 

Di-acetyl derivative CijHgAOgO,. [130®] 
Benzoyl derivative CigH^zOg Jl90®] 
OXY-ACETIO ACID v Glycodlio acid 
Di-oxy-aoetio acid v Glyoxylio acid 
Tri-oxy-aoetio acid v Oxalic acid. 
DI-OXY-ACETOACETIO ETHEB 
Di-ethyl derivative OigHigO* le 
CHg(OEt) CO OH{OEt) COgEt (246®) Formed 
by the action of Na on a solution of 
OH 2 (OEt) COgEt in benzene (Conrad, B. 11, 68). 
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OXY-AMIDO-ANTHRAQUINONE 


Liquid , gives a nolet colour with FeOl, Forms 
Ka and Ba derivatives Split up by alkalis mto 
' alcohol and CHJOEt) CO^H 

OXY^ACEXONE v Acetyl carbinol 
s*l)i oxy acetone Diethyl derivative 
0,H,.03 le C0(CH20Et)j (196°) S G IL* 
98 V D 4 95 Formed by allowing the ether 
CH2(OEt) CO CH(OEt) CO^Et (v the preceding 
article) to stand for tnree days with cold dilute 
(2 5 p c ) KOH, neutrahsmg with H2SO4, extract 
ing with ether, and distillmg(Gnmaux a Lef^vre, 

C B 107, 914) Sweet aromatic liquid, si sol 
Aq, sol alcohol, volatile with steam Combines 
with NaHSOj Reduces Fehhng’s solution and 
yields a mirror with warm ammoniacal AgNO, 
u Di oxy acetone v Pybuvic aldehyde 
jp OXY ACETOPHENONE 0,H4(0H) CO CH, 

[1 4] [107°] Obtamed by diazotismg p amido 
acetophenone and boiling the solution (Klmgel, 

B 18, 2b91) Formed also by heating phenol 
with ZnCl2 and HO Ac (Michael a Palmer, Am 7, 
277) White needles Sol water, alcohol, and 
ether FeClj gives a dark brown colouration 
Methyl derivative C«H4(OMe) CO CH, 
[39°] (Gattermann, B 2d, 1201) (258°) (G ) , 

(221°) (0 ) 1 ormed by heating anisic aldehyde 

with Na and Mel in ethereal solution (Oliveri, 
Q 13, 275) 

Ethyl derivative [61°] (abo\e260°) 

« Oxy acetophenone v Benzoyl carbinol 
The phenyl derivative B7CH2(OPh) [72°] 
and the p nitro - phenyl derivative 
Bz CH2(0C,H,N02) [144°] maybe obtained from 
CD bromo acetophenone (Mohlau, B 16, 2497) 
The phenyl hydiazides C«Hj C(N2HPh) CHjOH 
[112°j and C.H, C(N HPh) CH NjHPh [152°] 
have been prepared by Laubmann {A 243, 247)* 

(4 2 1) Di oxy acetophenone 
[4 2 1 ]C(,Hs(OH )2 CO CH, Resacetophenone 
[142°] Formed by fusion of jS methyl umbelli- 
feronVith KOH (Pechmann a Duisberg, B 16, 
2123) Prepaied by heating resorcin (1 pt ) with 
HOAc(l|pts ) and ZnCL (l^pts ) atl60°(Nenoki 
a Sieber, J pr [2] 23, 147, 546) Fine white 
needles Gives a red colouration with Fe Cl, 
With HOAo, ZnCL, and POCl, it gives 
C«H (OH)>0a [180°] (Cr6pieux, Bl [3] 6, 162) 
Acetyl derivative C,,H5(OAc) CO CH, 
[73<^ (d03°) White needles 

Phenyl hydrazide 

C«H3(0H)2.0Me N^HPh [139°] Tables (from 
xylene) (Michael a Palmer, Am 7, 276) 

Methyl derivative 

[2 4 1] C„H3(OH)(OMe) CO CH, [47°] Occurs 
in Japanese peonies (Will,B 19, 1776) 

Di ethyl derivative [68°] (G ) 

(6, 2, 1) Di oxy acetophenone [202°] Made 
in like manner from hydroqumone (Nenoki) I 
Tri oxy acetophenone OgHgO^ i e 
C3H2(0H), CO CH, Qallacetophenone [168°] 
Formed by heating pyrogallol (1 pt ) with HOAo 
(li pts ) and ZnCl, (IJ pts ) at 160° (Nenoki a 
Sieber, J pr [2] 23, 147, 638) Pearly plates 
Alcoholic KOH ppts 0gH,04K0H 

OXY-ACETOPHENONE.CAEBOXYIJC ACID 
Phenyl derivative 0,4H,204 %e 
OaH4(COaH) CO CHaOPh. [110°] Prepared by 

dissolving OJB[4<^QQ>OHOPh in alkalis and 

acidifying the solution. Needles (Gabriel, B. 14, 
923)-<~A'Ag white floooulent pp 


/3-OXY-ACETYL PROPIONIC ACID 

C5H,(0H)0» $-Oxy-levulic acid Formed in 
chief quantity, together with acetaorylio acid, by 
the action of aqueous NaaCO, upon iS-bromo* 
levuho acid* Yellowish oil V sol water and 
alcohol, si sol other solvents Very prone to 
enter mto reactions Reduces alkahne silver 
solutions Hydroxylamine gives an oxim [146°] 
By heating with NH, it yields tetra-methyl- 
pyrazme (di-methyl ketine), with evolution of 
CO, The salts are amorphous and easily de 
composable (Wolff, B 20, 426 , A 264, 234) On 
heating it yields two anhydrides [240°] and [263°] 
The isomeric a-oxy acetyl propionic acid 
CH2AC CH(OH) CO,H [104°] IS crystallme 
OXYACIDS v vol 1 p 67 
OXY-ACEYLIC ACID v Glycidio acid and 
Pyruvic acid 

OXY-ADIPIC ACID i e 

CO^H CHMe CMe(OH) COjH Formed by treat- 
ing methyl-acetoacetic ether with HCy and boil 
ing the product with HClAq (Kdnig, B 12, 768) 
Crystalline mass — Na^A" — kg A" 

Isomende v Adipomalic acid 
Bi-oxy-adipic acid O^HjoO, Formed by the 
action of Ag,0 on the di bromo adipic acid pre- 
pared from hydromuconio acid {v p 443) (Lim 
pricht, A 166, 267) Syrup, sol alcohol and 
ether — BaA" 4aq hygroscopic powder 

Di-oxy-adipio acid Got from its nitnle, which 
IS formed by warmmg the anhydride C4H8O, of 
erythrite with dry HCy at 55° (Przybytek, B 17, 
1094) Crystalline — KHA^' —CdA" 4aq -- 
PbA" 2aq amorphous pp 

Tn-oxy-adipic acid OaH.aO, Prepared by 
boiling tn bromo adipic acid with baryta water 
(Limpricht) Prisms (from alcohol benzene) — 
BaA^'Jaq v sol water 

Tri-oxy-adipic acid ObH,oO, [147°] Formed 
by oxidising metasaccharin with HNO,(S G 1 2) 
at 60° (Kiliani, B 18, 644, 1565) Small mono 
clinic plates, v sol water, v si sol alcohol and 
ether Reduced by HI to adipic acid [149°] — 
CaA" 4aq — ZnA" S^aq — CuA" 4aq — Ag,A" 
Tetra-oxy-adipio acid 1; Mucio acid and Sac- 
charic ACID 

OXY-ALDEHYDO-BENZOIC ACID v Alde- 

HYDO OXY -BENZOIC ACID 

OXY-ALDEHYDO-OYMENE v Carvacrotio 

ALDEHYDE 

OXY-ALDEHYDO-PHENOXY-ACETIC ACID 

Methyl derivative 

C,H,(OMe)(CHO) 0 CH, CO,H [2 4 1] [188°] 

Prepared by melting chloro acetic acid with va- 
mlim, adding aqueous KOH (SGI 2), and heat 
mg on the water bath (Elkan, B 19, 3064) 
Slender needles (from water), v sol alcohol and 
ether — AgA' white pp 
OXY-TEI-ALDINE v 

OXYAMENYL-NAPHTHOQDINONE v. Ll- 


OXY-AMIDO-ACETIC ACID 0,H,N0, le, 
CH(NH2)(0 H) COjjH Formed by the action of 
alcohoho NH, on glyoxyhc acid (Bdttmger, A 
198, 217) Syrup— CaA', msol cold water. 
Yields pyrrole on distillation 

OXY-AKIDO-ACETOFHENONE-OXIM: v Ox- 


AUIDO ACETOPHENONE-OXIM 

(a) OXY-AMIDO-ANTHEAdDIHONE 

0^4 0,0, 0A{0H)(NH,) [12 4 3] Formed, 
together with a smaller quantity of the (|8) ito- 



064 


OXY-AMIDO-AKTHRAQUINONE 


mende by heating alizann with NH,Aq for 8 1 
hours at 200^^ (Liebermann a Troschke, A 183, ‘ 
202) Brown needles (from alcohol) with green 
lustre, msol water Yields alizarin on fusing 
with potash, and on heating with HOlAq at 250°. 
—BaAV 

Acetyl derivative 0|4H«02(OH)(NHAo). 
[170®] Formed by heating with ACjO for 2 hours 
at 120® (Von Perger, J pr [2] 18, 143) Yellow 
needles (from HOAc) , msol water, sol alkalis 
Ethyl ether C,4HA(OEt)(NH,) [182®] 
Bed plates (Liebermann a Hagen, B 15, 1796) 
(jl)-Oxy-amido-anthraquinone 
OA OA CA(OH)(NH,) [1 2 8 4] Formed by 
boiling ^‘amido anthraqumone with EOHAq 
(Yon Perger, J pr [2] 18, 139) Brown needles 
(from alcohol), msol. water, sol H2SO4 Begms 
to sublime at 150° On boiling with baryta it 
yields an insoluble Ba salt (difference from the 
(a).i8omende) Its solution m KOHAq deposits 
the E salt on standing Potash fusion forms 
alizann Elimination of NH2 yields erythro- 
ozy anthraqumone 

Acetyl derivative 0|4HA(0^)(^^<^) 
[242°] Small brownish needles (from alcohol) 
Oxy-amido-anthraqumone 
C,4HA(0H}(NH2) [301°] Prepared by heating 
sodium anthraqumone sulphonate with NHaAq 
at 180° (Bourchart, B 12, 1418) Red needles 
Yields tne tri acetyl denvatiye OioH^OgNO, 
[257®] 

Oz7««mido-anthraquinone 
0, 4HgOo(NH2) (Og Formed by heating purpur- 
ozanthin witn NH.sAq (Liebermann, A 183, 217) 
Brown needles with green lustre 

l)i<>ozy-amldo-anthraqumoneO,4H5(On)2NH2. 
(a) Amvdo aUea/nn Formed by reducing (a), 
nitro alizarm with sodium-amalgam (Perkin, 
C J 30, 578) Crystallises from alcohol in black 
needles with green lustre Its alcoholic and 
alkaline solutions are crimson 

Dl-oxy-aniido-anthraqumoneO|4Hj(OH)2NHi 
{fi)‘Amido alieann [above 800®] Formed by 
reducmg (iS) mtro alizarin with zinc dust and 
EOH, or with glucose and HjSO^ (Schunck a 
Boomer, B 12, 688 , Brunner a Chuard, B 18, 
445) Lustrous red pnsms, si sol alcohol, 
forming a reddish^ellow solution Its alkahne 
solution IS blue Byes iron mordants grey, and 
alumma red 

Acetyl-ethenyl derivative 
OA<oo>OJa(OAo)<0>OCH. [240®] 
Formed by heating amidoalizarm with acetic an- 
hydnde Yellowish brown crystals (from benzene 
or acetic anhydnde) , sublimes m small yellow 
plates By boiling with HOI it is reconverted 
into amidoalizarm 

Di-acetyl derivative 

®*®*<^>0^(OH)(OAo)(NHAo) [268®-271®]. 

Formed by boiling the preceding body with dilute 
acetio acid till dissolved Bed-brown crystals , 
soluble m alcohol with a yellow colour Alcohohc 
Pb(OAo)2 gives a violet pp , alcoholic Ou(OAo)3 a 
red solution It dissolves in aqueous Ka^OOs 
with a violet, in EOH with a blue, colour Alu- 
mma-mordants are dyed a deep red 
Beneoyl-beneenyl derivative 

®A<W>OJa(OBx)^>0 OH,.tftb«w800»] 


Formed by heating amidoalizarm with benzoyl 
ehlonde Small glistening needles, sublimes 
in yellow needles, nearly msol aU solvents ^ 
Alcoholic EOH gives a blue solution ou boilmg 
(Boemer, B 18, 1666) 

Di-ozy-amido-anthraquinone 
0|4HA(0H)2(NH2) AnadmoanthraJUmc acid 
Formed by heating anthrapurpurm with ammo- 
nia at 150°-180° (Perkin, 0 J 83, 216) Dark- 
green crusts (from alcohol), almost msol water 
Its alkahne solution is purple Nitrous acid 
converts it mto isoanthraflavic acid 
Tetra-ainido-di-ozy-anthraqui..one 
0,4H202(NHg)4(0H)2 Hydrochrysamide Formed 
by reducmg tetra mtro di ozy anthraqumone 
(ohrysammio acid) (Schunck, A 65, 234 , Steu 
house a Miller, A 142, 91 , Liebermaim, A 183, 
182) Bluish black needles with coppery lustre, 
msol boiling water, si sol hot alcohol Its 
alkaline solution is blue 

(a) OXY-AMIDO-ANTHRAQITINONE STTL- 
PHONIC ACID 0|4HA(0H)(NH2)S0gH 
Formed from (a) ozy amido anthraqumone and 
H2SO4 at 180° (Von Perger, J pr [2] 18, 182) 
Bnck-red crystalline aggregates (from alcohol) 
V sol water, givmg it a reddish brown colour 
Insol ether Forms a violet solution with 
NaOH, a violet-blue pp with baryta water, and a 
reddish brown pp with BaClg Dyes, with iron 
mordant, a pale brown With NjO, it gives ozy 
anthraqumone sulphonio acid 

$ Ozy-amido-anthraquinone sulphonic acid 
Formed from amido erj^ro oxy-anthraquinone 
and H2SO4 at 115° Crystals obtained from 
water exhibit a green metallic lustre Aqueous 
solutions are red Insol ether Forms a purple 
solution with NaOH, a reddish violet pp with 
baryta water and a violet red pp with BaOlj 
Dyes, with iron mordants, yellow With NjOj it 
gives erythro-oxy anthraqumone sulphomc acid 
Ozy-amido-anthraqumone sulphonic acid 
Got by heating sodium anthraqumone disulpho 
nate with NHgAq at 180® (Bourchart, B 12, 
1419) Violet pp , forming a red solution in 
ammonia — NH4A'2|aq 

Bi ozy-amido-anthraquinone sulphonic acid 
0,4H4(0H)2(NH2)S08H Formed by the action of 
boilmg alkaU upon the anhydride 
or the sulphate, which are got by heating (a) 
nitro-anthraqumone sulphomc acid with H SO4 
at 200° (Claus, B 15, 1622 , 16, 903 , Lifschutz, 
B 17, 902) Bed powder with green lustre 
Decomposed by heat Its alkalme solution is 
blmsh violet 

OEY-AMIDO-AZO- v Azo- 
OXY-AMIDO-BENZENE v Amido phenol. 
Bi-ozy-amido-benzene v Amido hvdroquin 
ONE, Amido pybooateohin, and Amido besobgin 
Di-ozy-di-amido-bensene v Di amido hydbo 
QUiNONB and Di amido besobcin 

Tri-ozy-tri-amido-benzene Tribeneoyl de 
rivative 0,(0 H),(NHBz) 4[1 3 5 2 4 6] Tribem 
oyl tn-amido phtoroglt^m [c 166°] Got by 
the action of NAOEt on hippunc ether (Bug- 
heimer, B 21, 8329) Needles (contaimng 
IJaq), V si sol water -^UjA"V — Pb|A"V 
Tetra ozy amido-bensene 
OaH(OH)4(NH2)[l 2 4 5 6] Formed from mtro 
di ozy qumone, SnOl,, and HCl (Nietzki a. 
Schmidt, B 22, 1661) — ^B'HCl aq needles. 
Benia - acetyl derivative, [242°]. 
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Tetra-oxy dl amido 1)enzene Of(NH2)2(OH)4 
Formed by reducti!on of mtranilic acid or of 
mtro-amido tetra oxy benzene with an excess of 
SnCl, , the yield is 90 p c of the theoretical 
The base could not be isolated, being readily oxid> 
iscd to di-imido di oxy quinone Ca(NH)2(0H)20a. 
By HNO,it 18 converted into benzene-tn-quinone 
CeOfl By boihng with KOH, NHj is evolved with 
separation of a black crystallme substance, if 
this is boiled with water and evaporated with 
a httle KOH, it yields croconic acid OaH^O^ 
Distillation with zinc dust yields p phenylene- 
diamine Hydrochloride 04(0H)4(NHy2^^Cly 
colourless needles 

Dl acetyl derivative Needles 
Hexa acetyl derivative 
Ce(NHAc)2(OAo)4 [c 240°], small colourless 
tables (Nietzki a Benckiser, B 18, 602, 19, 
2727, 21, 1862) 

OXT-AMIBO BENZENE STTLFHONIO AOIB 

V Amido phenol sulphonio acid 

Dl oxy amido benzene sulphonio acid 
C4H2(OH)2 (NHo)(S 03H) Amido resorcin std- 
phonic acid Formed by reducmg the nitro- 
acid (Hazura, M 4, 613 , Brunner a Kramer, 
B 17, 1870) Plates, with greenish lustre, si 
sol hot water Its alkahne solution soon be- 
comes blue, then green, and finally black 

OXY-AMIDO-BENZOIC ACID O^H^NOa le 
04H,(0H)(NH2 ) COjH [2 6 1] Amido-salvcylic 
acid Mol w 163 Obtained by reducmg the 
mtro- acid (Beilstem, A 130, 243, Hubner, 
A 195, 18) Obtained also by reducing 
0,oH, Nj CeH,(OH)C02H (P F Frankland, G J 
37, 748) andCflH, Nj CO2H (Limpricht, 

JB, 22, 2908) Satiny needles, msol alcohol, sh 
sol hot water FeCl, colours its aqueous solu- 
tion cherry red 

Beactwns — 1 Distillation produces jp amido- 
phenol — 2 Nitrotis acid forms diazo salicyUo 

acid CaH3(OH)<^Q^^O, which is converted 

by cone HI into lodo salicylic acid 
CeH3l(0H)C02H [193 5°] (Frankland) —8 Urea 
forms, on heating, crystalhne uramidosalioyho 
acid CgHsNjO,, which at 200° forms ‘carb- 
oxamidosalicylic ’ acid OuHjjNjO, (Griess, J pr 
[2] 1, 236) 

Salts — HA'HOl — HATBCSnCl, (Goldberg, 
J pr [2] 19, 362) — HA'HI (Schmitt, J 1864, 
383, 423) — H2A'2H2S04 aq prisms —CaA'j 6 Jaq 
— BaA'2 4aq Needles, v sol water —Mg AjSaq 
— ZnA'j lOaq needles (Wattenberg, B 8, 1221) 
Acetyl derivative 04H3(0H) (NHAo)C02^ 
[218°] Thick needles (containmg Jaq) , v sol. 
water 

Benzoyl derivative 

C4H3(0 H)(NHBz)C 02H [252°] Yields the salts 
BaA'2 CaA'2 (Dabney, Am 6, 22) 

Oxy-amido-benzoio acid 
0A(0H)(NH2)(002H) [2 8 1] Formed by re- 
ducing tne mtro acid (Hubner, A 196, 17) — 
HA'HOlaq needles, v sol water 

Benzoyl derivative [189°] Needles 
Oxy-amido-benzoio acid 

CA(0H)(NH2)C02H [6 2 1] [236°] Formed 

from benzene-azo-m-oxy-benzoic acid and SnOl, 
(Limpricht, A 263, 234) Pnsms, v, si sol. 
water — HA'HOl white needles 
Oxy-amido-bensolo acid 

C.H,(OH)(NEy CO,H [4 8 1]. Got by reducing 


mtro-p oxy benzoic acid (Barth, Z 1866, 648; 
Demnger, J pr [2] 42, 663) Needles — 
H2A'2H3S04 needles, m sol water. 

Ethyl ether 'Etik! Plates 
Methyl derivativeO^^{OyLQ)i^S:R^COJZ, 
Afmdo anisic acid [181°] S 125 at 100° 
Formed by reducmg 04Hj(0Me)(N02)C02H 
(Zimn, A 92, 327 , Cahours, A Oh [3] 63, 322) 
— AgA' curdy pp -HA'HCl —H^'H^PtOU— 
HA'HNO, —H3A'3H3S04— Ethers MeA' — 
(Me ^jHjPtOla reddish prisms — EtA' — 

EtA'HCl — (EtA')2H2PtOl4 brownish-red pnsms 
Oxy amido-benzoic acid Methylderiva 
live 03H,(0Me)(NH3)(003H) [4 2 1] Formed 
from 03H3Br(0Me)(N^)C03H by treatment with 
zinc and HOI (B^biano, Q 14, 247). II melts 
at 204°. 

Oxy-di-amido-benzoic acid 
C«H3(0H)(NH,) CO2H [2 3 5 1] Formed by re- 
duemg C4H3(OH)(NOj)jC03Me with HI and P 
(Saytzeff, A 133, 321) Small needles, si sol 
cold water — HA'HjCV — HA'HjIjlIaq — 
HA'H2S04 aq dimetnc pnsms, si sol water 
Di-oxy-amido benzoic acid Di^methyl 

derivative 04H2(NH2)(0Me)|C02H Formed 
with evolution of COj by reduction of mtro- 
hemipic acid 0aH(N02)(0Me)3(C02H)2 with tin 
and HCl (Grune, B 19, 2305) — AHHCl white 
needles 

Di-ozy-amido benzoic acid Di-methyl 

derivative [4 3 a; 1] C4H2(OMe)2(NH2)CO H 
Amido leratnc acid Formed by reducing 
mtro veratnc acid (Tiemann a Matsmoto, B 9, 
942, 11, 186) Tables Ethyl ether BW 
[89°] 

Di-oxy-amido-benzoic acid Dt^methyl 

derivative 03H,(0Me)2(NH2)C02H [6 3 4 1] 
[182°] Got by reduction (Meyer, M 8, 432) 
Six sided prisms (from alcohol) — CuA', 2aq — 
HA HCl needles, m sol cold water 

Dl oxy-amido-benzoio acid Acetyl-me 

thylene derivative of the Nitrile 
GJI^{O^CH,){NHAc) CN [216°] Formed from 
the oxim of amido piperonal, Ac^O, and NaOAo 
(Haber, B 24, 626) Yellow needles (from 
chloroform) 

Befeicnce — Bromo oxy amido benzoic acid 
DI - OXY-AMIDO-BENZOIC ALDEHYDE 
Oxim of the methylene derivative 
C,H2(02CH2) (NHj) CH NOH [175 6°] Got by 
reducing the oxim of o-mtro piperonal with am 
monium sulphide (Haber, B 24, 626) Yellow 
plates Yields a di acetyl derivative [188°] 
OXY-AMIDO-BENZ YLAMINE Methyl 

derivative C4H3(OMe)(NH3)OH2NH2 [1 2 4] 
Formed from 0aH8(0Me)(N02) CH^NHAc, tin, 
and HOlAq (Goldschmidt a Polonowska, B 20, 
2412) — B'HCl needles — ^B'jHjPtCla plates 
Di-acetyl derivative [186°] Needles 
a OXY-B AMIDO-BDTYBIC ACID O4H3NO, 
le CH. 0H(NH2) CH(OH) CO2H S 4 at 16° 
Formed by heating A-methyl glycidio acid in 
sealed tubes with NH,Aq at 100° (Pavloff, Bl [2] 
43, 116 , Mehkoff, J* B 16, 626) Prisms, with 
sweet taste 

Ozy-amido-isobutyric acid S 55 at 16°. 
Formed from o-methyl-glycidic acid and NH, 
OXY-AMIDO CINNAMIC ACID 
Methyl derivatvne 

[5 2 1] 0A(NH2)(0Me) CH CH CO^H. [189°> 
Formed by reduction of mtro-methoxy-cinnamie 
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acid with FeS04 and NH, (Sohnell, B 17, 1384). 
Colourless needles V sol alcohol and ether, 
almost insol cold water An aqueous solution 
of the ammonium salt gives pps with AgNO^* 
CuSO^, Pb(OAc)jj, and ZnSO^ 

Anhydride OeH3(NH2)<^Q]^ Amtdo- 

eoumarin [170®] (Frapolli a Chiozza, A 95, 
253), [161®] (Taege, B 20, 2110) Got byre- 
duction of nitro coumarm — B'jHjPtCla 

Bi-oxy-amido cinnamic acid Methylene 
derivative* 

CH:,<^>O.H,(NBy CH CH CO^ [207“] 

Formed by reducing the nitro- acid with NH, and 
hot aqueous FeS04 (F M Perkin, 59, 158) 
Brownish needles, v sol HOAc 

DI OXY-AMIDOEXHYL BENZOIC ACID 
Methylene derivative C,oH„N04 le 
C^H (0,CH2)(CH2 CH^NH )C02H ‘ « Amido 

ethylpiperonylcarboxylic acid ’ [182®] Formed, 
together with hemipic acid, by boiling anhydro 
berberilic acid with water (W H Perkin, jun , 
C J 57, 1055) Needles, si sol alcohol, m sol 
cold water —(HA')2H2S04 2aq [203®] Colour- 
less prisms — HA'HCl — HA'H,C,0, [203®] — 

(HA')2H2PtCla [222®] — HA'HAuCl^ 

Di-benzoyl derivative C24H,9NO« [150°] 

Anhydrid* 

Formed by heating the acid, and, along with its 
tjf opianate and ^ opianic acid by the action of 
alkalis on berbeial It is also a product of the 
oxidation of berbenne with KMn04 Yields the 
compound CjoHgBrNOa [240®J — Opianate 
B'0,H (0Me)2(C02H)2 [132°] — ^^/Opianate 
C oHijNOs [149®] Needles, si sol cold water 
Yields berberal when heated 

OXY AMIDO GLDTAMIC ETHEE 0,H,4N204 
te CO(NH2)CH2C(OH)(NH2)CH2C02Et [8b®] 
Formed from acetone dicarboxylio ether and 
cone NHjAq (Stokes a Von Pechmann, B 19, 
2694) Needles, si sol cold water, insol alkalis 
FeCl, gives a red colour Dilute HClAq yields a 
body melting at 61® turned purple by FeCl, 
Nitrous acid yields a nitroso derivative [178®] 
Boiling alkaline carbonates yield glutazme (o 
Dl OXY AMIDO pyridine) 

OXY AMIDO-HEPTOIC ACID CjH.aNO, le 
CMe2(NH2) CH2,CMe(OH) CO2H Amidotn- 
methylbutyllactic acid [210°] Formed by the 
action of boiling baryta water on its anhydride 
which IS obtamed by the action of boiling cone 
HClAq upon the product of the imion of HCy 
with diacetonamine (Heintz, A 189, 231 , 192, 
329 , Weil, A 232, 208) Prisms (from water) , 
insol alcohol and ether Neutral to litmus 
Yields its anhydride when heated— Salts 
CuC,H,3NOa 2aq minute greenish blue prisms 
— (EtA')2H2S04 — HA'HCl crystalline 

ilnfej^drtdaOMe{OH)<g^^^g Ihoxy. 

$n-methyl-pyrrole Prisms (by sublimation) 
Melts above 180® 

OXY-AMIDO HYDEO ISATIN v Isatin 


OXY-AMIDO-IMIDO-DI PHENYL SUL- 

j^/ 0«H,(NH2). 

PHIDB 0,2H.N,S0 i CH 

ThtonoUne Formed by adding <uid 

Fed suocessively to an aqueous solution of p* 


amido phenol hydrochloride (Bernthsen, A. 280, 
202) Yellowish brown plates or needles with 
green lustre (from alcohol) 

OXY-AMIDO-DI-ISATIN DIAMIDE Isatin 
DI-OXY-DI AMIDO-TETEAMETHENYL 

Di-Unzoyl dertvaHv* c|nHBz) 

[138®] Formed by heating hippuno ether with 
NaOEt, or with Na, at 160® (Kugheimer, B 21, 
8325 , 22, 114) Needles, m sol alcohol, ▼ e 
sol benzene FeClj colours its alcoholic solu 
tion violet Decomposed by acids into benzoic 
acid and di amido acetone Hydr xylamine does 
not afifect it Methyl alcohol and gaseous HCl 
form a body(OiiH.oN20s?) crystallising in plates 
[ 200 °] 

Oxy-tetra amido-pentamethenyl hydride 

CH(OH)<^^ C(N^) amido pentol 

Formed from the tetra oxim of leuconio acid 
SnCl^, and HClAq (Nietzki a Bosemann, B 22, 
923) — BIV8HCI octahedra — Biv(H2S04)2 aq 
Tetra oxy-tetra-amido octomethenyl 
Tetra benzoyl derivative C„Ho 8 N 40 tf le 

C(OH)<gSia^PL>(OII) A 

product of the action NaOEt on hippuno ether 
(Kugheimer, B 22, 1962) Small yellow needles 
Does not melt below 270® — BaC3oH^N40e pp 
Anhydride Cs^H 1N4O4 
OXY-AMIDO-METHYL-ANTHEAQUINONE 
0,3H„N0, C,4H,Me(OH)(NH )02 Formed 

by heating chr^sophanic acid with NH3Aq at 
200® (Liebermann, A 183, 218) Brown plates 
Oxy-di-amido-methyl-anthraquinone 
CijHjjNjOj Dl amido rhrijwphanic acid 

Formed by heating chrysophanic acid with ex 
cess of NHgAq at 150° With Ac 0 it jields 
CjalljiAcNPa crystalhsmg from chlorotorm m 
lustrous violet needles 

OXY DIAMIDO METHYL-DIPHENYL 
Ethyl derivative 

C4H4(NH3) C4H2Me(OEt)(NH3) [1 2 5 4] [107®] 

Formed from the hydrazo derivati\ e 
C4H5 NH NH C8HsMe(OEt) by dissohing in cold 
HClAq (Noeltmg a Werner, B 23, 3263) 
Needles, v si sol water 

Oxy dl amido methyl diphenyl [3 i 1] 
O^H^MeiNH,) 0,H3(OH)(NH,) [1 3 4] [177®] 

Formed by the action of water at 180° on the sul 
phonic acid C,H3Me(NH3) C„H (OH)(NH )S03H 
[1 3 4 6], got by r^ucing the dye from diazotised 
0 toluidine and p phenol sulphonic acid (Wein 
berg, B 20, 3174) Plates, v si sol water 
Ethyl derivative 

04H3Me(NH,) C3H3(OEt)(NH2) [117 5°] Formed 
m like manner from 0,aH8(OEt)(NH)^SOgH, 
which yields HA'HCl 4aq and BaA'j 8aq 
OXY-AMIDO-METHYL QUINOLINE 
C,H4(OH)(NH2)MeN Formed by reducing 
nitro (By l)-oxy (Py 3) methyl quinoline (Con 
rad a Limpach, B 20, 950) Prisms, decom- 
posing at 226° without melting — B'HCl aq 
OXY AMIDO NAPHTHALENE v. Amido- 

NARHTHOL 

(1,2,3)-Di oxy amido naphthalene 
.C(OH) C(OH) 

OMaC I ? Di-oxy navhthylamine 

\ N C(NH3) 

Obtamed by reduction of m^ro (fi) nafditho- 
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quinone (EorOt B 11J, 906) Beduoes cold AgNOg* 
FesClfl nves a blue black pp. 

^ (2,Sr »1)-Di oxy amido naphthalene 



during the (o) oxim of (2') oxy (fi) naphtho- 
quinone with SnCLj (Clausius, B 23, 521) — 
fi'HCl needles, turning blue in air 

Di-oxy-amido-naphthalene Got by reducing 
amido (o)-napthoquinone (Graebe a Ludwig, A, 
154, 320) Tables, y. e sol water Blackens m 
moist air 

Tri.oxy anudo naphthalene 

Formed by reduemg 

nitro oxy (o) naphthoquinone with SnCl^ (Kehr- 
mann, B 21, 1780 , J pr [2] 40, 179) Mono- 
clmic crystals Cold cone HNO3 appears to 

form crystallising in red 

dish yellow needles Yields a tetra acetyl deriva- 
tive [145°] 

OXY AMIDO NAPHTHALENE SDLPHONIC 
ACID V Amido naphthol sulphonio acid 

Oxy di amido naphthalene sulphonio acid 
C«H,(NH,),(OH)(SO,H) [a; 4' 1 4] The hydro- 
chloride B'HCl IS formed by reducing di- 
nitro naphthol sulphonio acid with SnCl2 and 
HCl (Nietzki a Zubelen, B 22, 465) It crystal- 
lises in colourless needles 

OXY m AMIDO NAPHTHOIC ACID 
C,oH 5(OH)(NH )C0 H Formed by reducing the 
nitro acid (Schmitt a Burkard, B 20, 2700) 
Decomposes above 200° 

Acetyl derivative [185°] 

Oxy p amido naphthoic acid Got by redu- 
cing C,H4 (SOjH) N CioH 5(OH)CO Hwith tin and 
HCl (S a B ) Decomposes above 200° 

Acetyl derivative [195°]. 

Oxy amido naphthoic acid 
C,„H (0H)(NH2){C0,H) [14 2?] [above 200°] 
Formed from (a) oxy naphthoic acid by combi- 
ning it with dia/obenzene chloride and warming 
the product with SnCl and HCl (Nietzki a 
Guitormann, B 20, 1275) Crystallme powder, 
insol water Decomposes above 230° mto CO3 
and (a) amido (a) naphthol 

OXY AMIDO (a).NAPHTHOQDINONE 

c[oH)' 

Formed by reduction from nitro oxy naph- 
thoquinone (Diehl a Merz, B 11, 1319) and 
from di nitroso di oxy naphthalene (Kostanecki, 
B 22, 131b) Formed also by oxidising tri- 
oxy amido - naphthalene with aqueous FeCl, 
(Kehrmann, B 21, 1781) Bed prisms, si sol 
water Its alkahne solutions are blue — BaA', : 
violet pp — AgA' grey pp 

Acetyl derivative C,oH^02(OH)(NHAc) 
[220°] Formed from 0 ,oHJOAc) 3 (NHAc) and 
KOHAq (Kehrmann a Weichardt, J pr [2] 40, 
182) Yellow needles, insol water — KA'. blue- 
black needles 

Oxtm 0«H4<Cc^OH) 0 oi^ * Oreenish 
flocculent pp —B'HCl yellow needles. 

Acetyl derivative of the oxim 

^ OH^ Golden needles, si. 
sol alcohol Decomposes at 190°-200°. 


OXY DIAMIDO DIPHENYL i^. 

[4 1] CA(NH2) O.H,(NH2)(OH) [1 4 2] [185°]. 

Formed by the action of water at 180* on tha 
hydrochloride of its sulphonio acid, which 10 
got by reducing C^Hj Nj C,H3(OH)SO,H with 
SnCl2 at 30° (Weinberg, B 20, 3173 , Noelting a. 
Werner, B 23, 3256) Plates, si sol water — 
HA'HjSO, insol water — HA'HCl — 
(HAOjHjPtClgSaq si sol water 
Ethyl derivative 

C«H,(NH2) C3H3(NH2)(OEt) [135°]. Needles, 
si sol water — prisms 

Di . oxy - di • amido • diphenyl Di-ethyl» 

CL ^ 

[4 3 1] C3H,(NH2)(OEt) C«H,(NH2)(OEt) [1 4 3] 
Di ethoxy benzidine [117°] Formed from [2 1] 
C«H,(OEt)NHNHC3H,(OEt) [12] and cone 
HClAq (Mohlau, J pr [2] 19, 381) Needles or 
plates, sol hot water — B"H2Clo — B"2HSnCl3 — 
B"H PtCla — B"H2S04 needles, sol hot water 
Di oxy di amido diphenyl 
[3 4 1] C,H3(NH2)(0H) C3H3(NH2)(0H) [13 4] 
[above 300°] Formed by reducing di nitro di- 
oxy diphenyl (Kunze,B 21, 3332, Schutz.B 21, 
3531) Needles or plates Ac,0 yields the di- 
acetyl derivative AcCl forma the di ethenyl 
deiivative [195°] — B 'H.CI2 needles — B"H2S04 
Di-acetyl derivative 
C,2H«(0 H) (NHAc )2 [210°] Needles, soL 
alkalis, msol acids 

Tetra-acetyl derivative C,oHgAo4N202 
[225°] White needles (K ) 

Di oxy-tetra amido diphenyl 
C,H2(NH2)2(0H) CgH (NH) (OH) Formed from 
tetra nitro di oxy diphenyl (Kunze) Colourless 
needles or silvery plates, turning blue in air AcCl 
converts it into a compound C,^H,4N402 — 
B‘'^H4Cl4 4aq — B'''H SO4 white needles 
Tetra acetyl derivative 
C,2H4(NnAc)4(OH)2 [280°] Got by boilmg the 
hexa acetyl derivative with NaOHAq 
Hexa acetyl derivative 
CpH4(NHAc)4(OAc) [300°] Formed from ths 
base and boiling Ac_0 

Tetra oxy di amido diphenyl 
C3H„(0H)2(NH) C3H2(0H)2NH2. 

Tetra-methyl derivative 
C, H4(OMe)4(NH2) [210°] Formed by molecular 
change from tetra methoxj hydrazobenzene 
under the influence of acids (Baessler, B 17, 
2128) Silky white needles , v sol chloroform, 
CS2, hot alcohol, and hot benzene, si sol water 
and ligroin — B"H Cl> small white, easily 
soluble needles — B"H Cl2PtCl4 yellow pp 
The di-aoetyl derivative forms white 
needles [261°r, sol hot alcohol, benzene, 
chloroform, and CS^ 

Tetra-ethyl derivative 
0,2H4(NH2)2(0Et)4 [129°] Formed, m like 

manner, from the hydrazo- compound got by 
reduemg the di ethyl ether of mtio hydroqumone 
with powdered zmo and alcohoho potash 
(Nietzki, B 12, 39) Leaflets — B'^HjOl*.— 

B^HaPtClfl yellow crystalline pp 

Tetra • oxy tetra • amido - diphenyl Tetra- 
aeetyl derivative C3E[2(NHAo)4(OH),. 
White needles, formed by reduction of the cor 
responding qumone (C^H(NHAc)20H)202 [268°] 
1 which IS formed by oxidation of tri-acetyl tn. 
1 amido phenol (Bamberger, B 16, 2403) 
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• OXY.o AMIBO-PHENYL- ACETIC ACID 

Bydrmdui acid 

Acetyl derivative 

C.H 4 (NHAc) CH(OH) CO^H [142°] Got by 
reducing acetyl isatic acid with sodium amalgam 
in presence of acetic acid (Suida, B 11, 586) 
Needles, v sol water 

Anhydride v Di oxindole 
p-Oxy-o-amidO'phenyl acetic acid Methyl 
derivative C,H,(OMe) CH(NH ) CO^H [225°] 
Formed from anisic aldehyde by successive treat- 
ment with HCy, alcoholic NH,, and HOI (Tie 
mann a K6hler, B 14, 1979), Needles (from 
dilute alcohol) —CuA'j blue amorphous pp 
Di'Ozy a amido-phenyl-acetic acid MethyU 
ene derivative CHjOj CgHj CH(NH 2 ) COjH 
[210°] Formed from piperonal by successive 
treatment with HCy, alcoholic NHa, and HCl 
(Lorenz, B 14, 794) Needles, si sol water 
OXY . AMIDO . PHENYL . ACBIBINE v 
Chbysophenol 

OXY-AMIBO BI PHENYL-AHINE 

C,H5NHC,H3(0H)(NH2)[13 4] [135°] Formed 
by reducmg mtroso-oxy di phenyl amine (Kohler, 
B 21, 910) Plates, v sol chloroform 

OXY-AMIBO-PHENYL CAEBAMICETHEBS 
Formed from the nitro compounds (Kdhler, 
J jpr [2] 29, 263) 

[4 3 1] C3H,(0E^(NH2) NH COjEt [88°] 
Small needles — B'HCl [166°] Needles 
[4 3 a; l]C3H2(0Et)(NH2)2NHC02Et Needles 
— ^B'HCl [238°] Six sided plates, sol water 
03 H( 0 Et)(NHa),NHC 02 Et Small needles, 
rapidly oxidising in air —B'HCl [233°] 
Needles 

OXY-AMIBO-BI-PHENYL-HETHANE 
Amido benzyl-phenol 

Ozy di amido-tri-phenyl-methane Methyl 
derivative C 3 H,(OMe) CH(C„H,NH ,)2 

Formed by heating anisic aldehyde with aniline 
and HClAq (Mazzara a Possetto, Q 15, 57) 
Crystallme crust (containing C,Hg) melting at 
66 ° 

Bi - ozy - tri - amido - tri - phenyl - methane 
Di-methyl derivative 
CgH 4 (NHJ CH(CgH 3 (NH 2 ) OMe)^ [183°] Ob- 
tamed by reduction of the di methyl derivative 
of mtro di- amido -di-oxy tn -phenyl methane 
(Fischer, B 16, 681) Plates or tables Yields 
on oxidation ‘rosanidme,’ a bluish red colouring 
matter with blue fluorescence 

OXY . AMIDO . PHENYL . METHYL - PYB- 
AZOLE 0,.H„N.O ,e OAN<‘^jf 

Formed by reducing the mtro compound (Knorr, 
A 238, 189) Kapidly oxidised by air — ^B'HCl 
OXY BI-AMIBO PHENYL-METHYL-PYB 
IMIBINE 0„H,2N,0 [232°-240°] Formed 

from nitration and 

reduction (Pinner, B 20, 2364) Golden needles, 
sol NaOHAq— B"H 2 PtClg— B"H 2 l 2 prisms 

OXY.BI.AMIBO-PHENYL NAPHTHALENE 

Ethyl derivative 

[2 1 4] 0,oH3(OEt){NH2) CgH,NH2 [1 4] [72°] 

Formed by reducing CgHj N^ C,^H«OEt in alco- 
hohc solution with SnCl^and HCl (Weinberg, B 
20, 3177) White flakes — B"HC1 — B^H-SOa 
si sol water. 


OXY-AMIBO-PHENYL PBOPIONIO ACIB 

CgHg CH(NH2) CH(OH) COjH [190°] (P ) , 
Formed from sodium phenyl glycidate and NH, 
(Pldchl, B 16, 2822 , Erlenmeyer, ]un , B 22, 
1482) Decomposes at 221° (E ) 

a Ozy o-amido phenyl propionic acid. 

.CH2CH(0H) 

Anhydride OgHg^ I . Oxyhydro- 
'NH CO 

carhostyril [198°] Got by reducing the product 
of the mtration of a-oxy phenyl propionic acid 
(Erlenmeyer a Lipp, A 219, 229) White plates 
(from alcohol) SI sol ether, v'^sol hot water 
a Ozy-;p-amido-phenyl-propionic acid 
C«H,(NH 2 ) 0H2.0H(0H) CO^H [189°] Got 
by reducing the nitrate of mtro oxy phenyl- 
propionic acid (Erlenmeyer a Lipp, A 219,227) 
Slendei needles (containing Jaq) from dilute 
(93 p c ) alcohol More sol alcohol or ether 
than tyrosine Eeadily soluble in alkalis or 
acids Unlike tyrosine, its solution is acid and 
it does not give Pina’s reaction Boiled with 
Hg(N 03)2 it forms a yellow flocculeiltpp , which, 
on adding HNO 2 , turns red HA'HCl V sol. 
water or alcohol, without decomposition 
p Ozy a amido phenyl propionic acid 
Tyeosine 


ap-J>i oxy-o-amido phenyl propionic acid 
C 3 H,(NH 2 ) CH(OH) OH(OH) CO 2 H [218°] Pro- 
duced in the reduction of 0 mtro cinnamic acid 
by tin and HCJAq (Morgan, J 1877, 788) 
Yellow needles (from alcohol) Its solutions 
fluoresce green 

Bi ozy amido propionic acid Anhydride 
of the methylene derivative 

'Ethylarmdopipe- 

ronyl w carboxylic anhydride * [235°] Formed 
by reducmg (CH202)CeH2(N02) CH CH CO Et m 
alcoholic solution with tm and gaseous HCl 
(F M Perkin, C J 59, 169) Crystalline pp 

OXY-AMIBO PHENYL FYBAZOLE CABB- 
OXYLIC ACID 


Benzoyl derxvattve ^ 

[185°~190°] Foimed from its ether and NaOH 
(WislicenuB, B 24, 1261) Yellowish needles, si 
sol water 

Ethyl ether EtA' [196°] Formed by 
boiling the phenyl hydrazide of benzoyl amido- 
oxalacetic ether with HO Ac Yellow crystals 


OXY m- AMIDO PHENYL- PYBOTABT ABIC 
ACIB Anhydride Oy^B^^O^ie 

O.H,(NEy Amulophenyl. 

paracomc acid Formed by reducmg the 
corresponding mtro compound (Salomonson, 
E T C Q, 18) -B'HCl prisms —B' 2 H 2 PtCl. 
The isomeric oxy p amido phenyl pyrotartano 
anhydride yields a similar hydrochloride 

(B 2) OXY .j3. AMIDO -(Pi/ 3) -PHENYL. 

OTTTWOTTWW CH Q OH QH 

QUINOIIHE goANH, 

[294°] Formed by passing oxygen over a mix- 
ture of (B 2)-oxy-qumoline hydrochloride, 
anilme hydrochlonde, amlme, and platinised 
asbestos at 220° fWeidel a Georgia vitch, M 9, 
146) Needles (mom amyl alcohol), si soL 
alcohol and ether — B'HOHaq — B'-BLSO* 1 Jaq 
Acetyl derivative CjgHjoAcgNaU. Scales. 



OXY-AMIDO-QUINIZINE-CARBOXYLIO ACID. 60tf 


{Py 412) Oxy amido pkeayl-iioqainolmt 

.C(NH,) CPh 

OuHijNoO 'M, I . Amido tso- 

\0(0H) N 

bernal pnthaltmtdine [o 190°] Formed by 
re^ iction of the nitro- derivative with P and HI 
(Gabriel, B 19, 833) Fine yellow needles 
V sol acetic acid and hot alcohol 

DI-OXY-DI AMIDO-DI-PHENYL STTL- 
PHONE te S02(0,H,(NH2)0H)2 

Formed by reducing the mtro- compound (Anna- 
heim, B 7, 436, 8. 1063) Crystals (from 
water) Alcoholic isoamyl mtrite forms golden 
plates of Salts — B'^H^Clj 2aq — 

2aq — B"H2S04 2aq thick pnsms — 
CijHjoMe^N^SO^H Forms long needles — 

OijHinEtaN SO4ELJ2 needles 

OXY-DI-AMIDO DIPHENYL SDLPHONIO 
ACID [4 1]C«H,(NH2) 0«H2(NH,)(OH)SO,H. 
[14 3 6] Prepared by reducing the azo- com- 
pound O^Hs Nj C8H3(0H)S03Na with aqueous 
SnClj (Weinberg, B 20, 8172 , Feer a Muller, 
C 0 1888,1358) Needles, v sol water — 
transparent crystals 
Ethyl derivative 

0,H4(NH2) C«H (NH2)(OEt)SO,H Got m like 
manner Needles — B'HOl 2aq needles, v sol 
water 

OXY-AMIDO-DIPHENYL DISDLPHONIC 
ACID C«H3(NH,)(S03H) 0;H,(0H)(S03H) 

Formed from benzidine disulphonic acid by the 
diazo reaction (Limpricht, A 261, 316) Light- 
yellow crystalline mass, v e sol water, insol 
ether — BaA"8aq reddish-yellow crystals 
OXY-AMIDO PHENYL TOLYL KETONE 
C^HjsNOj %e OACNH ) CO OeH3Me(OH) or 
C,H4(0H) CO C4,H3Me(NHJ A product of the 
action of water at 270° on commercial rosanihue 
(Liebermann, B 16, 1927) Small colourless 
needles, sol acids and alkalis 

Di-bemoyl derivative [193°] Needles 
DI OXY-AMIDO-PHTHALIC ACID Methyl 
derivative of the anhydride 

C.H(OMe){OH)(CO,H)<§® [4 3 2 J] Nor- 

methylazoopianic acid [176°] Formed by 
reducing C,H(N02)(0Me)(0H)(CH0)C0,H with 
cone SnCl^ and HCl (Elbel, B 19, 2307) 
Colourless needles, nearly insol ether Yields 
an acetyl deuvative C„H3N03(OMe)(OAo) [198°], 
and a di acetyl derivative [105°] 

Di methyl derivative of the anhy* 
dridev Amido hemipic acid ^ yo\ 11 p 672 
DI - OXY - AMIDO - PHTHALIDE Dt- 
methyl derivative v Amido Meconin (p 
198) and Amido ^ Meconin (p 199) ! 

a-OXY 0 AMIDO PROPIONIC ACID 
CH (NH ) CH(OH) CO^H Amido lactic acid 
b 1 5 at 20° Formed from CH Cl CH(OH) CO^H 
and cono NH^Aq (MelikofE, C C 1881, 354, B 
13, 958, 1266 , Erlenmeyer, B 13, 1077) Mono- 
elinic pnsms — B'HCl needles 

OXY AMIDO-ISOPROPYL BENZOIC ACID 
CMe2(OH)C«H3(NH2)C02H[4 2 1] [168°] Got 
from the mtro- acid (Widman, B 19, 271) 
Prisms Yields amido-propenyl benzoic acid 
on boiling with HClAq 

Acetyl derivative Tables 

Exo oxy amido isopropyl benzoic acid 
CMe2(OH)C<.H3(NH^(CO^) [4 3 1] Does not 


melt below 270° (Widman, B 16. 2571) Its 
acetyl derivative is not melted at 280° 

OXY-AMIDO PYRIDINE C3H,N(OH)(NBy 
[214°] Got by reducing oxy oomazine (Knppeii- 
dorff, / pr [2] 32, 162) Pyramids (containing 
aq), V e sol hot water —B'HCl —B'jH^PtOl, 

Di-oxy-amido-pyridine NH<^^q 

or QVutazine [0 300°]. 

Formed by boihng 0-oxj-0 amido glutamic ether 
CO^Et CU^ 0(OH)(NH,) CH, CONH, with aque- 
ous Na20O, (Stokes a Yoti Pechmann, B 19, 
2694, 20, 2665, Am 8, 875) Rectangular 
plates, m sol hot water, almost msol hot alco- 
hol Gives a deep red colour with FeCl, turmng 
dark green on warming 

Reactions — 1 Hot HClAq yields tn-oxy- 
pyndine — 2 Bromine in excess forms 
CBr, CO CBr, CONH, [0 148°] —3 By heating 
with POI5 (6 to 7 pts ) it IS converted mto a 
mixture of tri chloro oxy-amido pyridme [282°] 
and tetra chloro amido-pyridine [212°], together 
with small quantities of di chloro di oxy amido* 
pyridine [242°] and tri chloro amido pyridine 
[168°] — 4 Yields mtro glutazme [170°-180°] 
and crystallme di mtro glutazme on treatment 
with nitrous acid gas With NaNO, and acetio 
acid there is foimed the mtro nitrosamme 
C5H4N,0^(N02)(N0) whence NaC3H,N405 crys 
talhsmg in yellow needles, which on warming 
with NaNOa and HOAc yields the di nitio- 
nitrosamme salt NaCsHgNjO,, a scarlet powder 

S alts — B HOI aq prisms, v sol alcohol — 
AgA' plates 

Acetyl derivative C^NgHjAcO, [285°- 
290°j Tables , not attacked by hydroxylamine. 
— NH4A' aq 

Di benzoyl derivative 0,N,H4Bz,0,, 
[216°] Biowmsh plates, insol water 

DI OXY AMIDO PYRIMIDINE GARBOXY. 

Lie ACID Formed 

1 by reducing the mtro acid (Behrend, A 240, 21) 

! Not affected by boihng potassium cyanate — 
KA' aq 

Ethyl ether EtA' [260°] (Kohler, A 
236, 32) 

OXY AMIDO-PYROTARTARIC ACID 

CH3 C(OH)(COH) CH(NKJ CO H or 
CH, C(NHJ(COH) CH(OH)(CO^) Amido- 

cibamalic acid S 31 at 18° Formed horn 
oxyoitracomc acid and NH,Aq at 100° (Melikoflf 
a Feldmaim, A 253, 92) Monochnio prisms — 
B'HCl prisms, v sol water 

DI OXY AMIDO-PYRBOLE Benzoyl de- 
rivative N^c^H) CH NHBz 
G ot by heating at 140° the product of the action 
of NaOEt on hippurio ether (Rugheimer, B 22, 
1957) Plates (from MeOH), v sol warm water 

OXY - AMIDO , QDINIZINE- CARBOXYLIC 
ACID ? CioHsNjO, Anhydride of amido oxaU 
acetic acid phenyl hydrazide Foimed by warm- 
ing the phenyl hydrazide of amido-oxalacetio 
acid (vol 1 p 169) with cono HSO4 White 
glistening plates Insol hot water and ether, 
V si sol hot alcohol Dissolves m alkalis and 
in cone H SO4 Reduces Fehlmg’s solution on 
gently warming Mercuric salts are reduced in 
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OXY-AMIDO QinNIZINE-OARBOXYLIO ACID, 


the cold with formation of a deep orange red 
colouration (Tafel, B 20, 246) 

(B 4 1).0XY.AMID0 QUINOLINE 

QH C(NH,) g OH gn 
C^8 (OH)(NHj{)N W CHC(OH) on ch 
F ormed by redaction of eulpho benzene azo ozy- 
^uinolme (from diazotised Bulphanilio acid and 
4) oxy qumolme) (Fischer a Renouf, B 17, 
1643) Crystalline solid Very oxidisable On 
oxidation it gives qumolme qumone Salts 
B^'H^Cly — B"HaS04 Bpanngly soluble needles 
(B 2, 4)-Ozy-amido>qainohne 

Obtained by rcdncmg 

(B 4, 2)-nitro-oxy-qumolme (Altschal, B 21, 
2265) Needles (containing 2aq) becoming 
yellowish green on drying at 100° Its acetyl 
derivative yields at 235° a crystallme ethenyl 
derivative 

(B 2, l)-0zy-amido-qumolin6 



ducing the nitroso- compound with SnClj and 
HGl (Von Eostanecki, B 24, 153) Badiatmg 
needles — B"H2S042aq needles 

{Py 8)>0xy amido qumolme v Amno cabbo 

CTTKIL. 

Ozy^amido-qumoline dihydride v Aiono- 

XrnBOCABBOSTVBIL 

OXY.AMIDO QUINONE Acetyl dertva- 
Formed from 

tetra acetyl di amido hydroquinone, NaOHAq, 
and FeCl, (Nietzki a Schmidt, B 22, 1657) 
Golden plates (by sublimation) 

Di oxy dx amido qumone Ca02(0H)2(NH2)ji 
[14 2 5 3 6] Formed from tetra oxy di-amido- 
benzene hydrochloride by atmospheric oxidation 
m presence of aqueous NaOAc (Nietzki, B 21, 
1860) Reddish brown needles Yields a crys- 
tallme di acetyl derivative 

OXY.AMIDO SULFHOBENZOIC ACID 
C4H2(0H)(NH2)(S03H) CO2H [2 5 a; 1] Ob- 
tained by reducing the nitro- acid (Hubner, B 
10, 1701) Needles (containing aq) An iso- 
meric acid, crystallising m needles (containing 
3aq) IS got by sulphonatmg (2, 6, 1) oxy amido 
benzoic acid It yields CaA'j 6aq crystalhsmg 
m nodules 

OXY.AMIDO.THYMOQUINON1MIDE v voh 
1 p 186 

OXY-AMIDO-TOLUIC ACID 

<5,H2Me(0H)(NH2)C02H [1 2 5 3] Formed from 
o cresotic acid by combining it with diazobenz- 
ene and reducmg the azo compound (Nietzki a 
Ruppert, B 28, 3476) Plates, melting above 
300° Yields an acetyl derivative [275°] 

OXY-DI-AMIDO-DITOLYL Ethyl der%^ 
'vattve [1 8 4]04H,Me(NH2) C3H2Me(OEt)(NH2) 
[1 2 6 4] [76°J Formed from the hydrazo- 

derivative and H2SO4 (Noeltmg a Werner, B 
23, 8264) Needles si sol water 

OXY - I80AMYI - AMINE C3H,o(OH) NH,. 
(158°) S G. ^ 9266 Formed from amylene 
chlorhydnn (chiefly consisting of tri-methyl- 
ethylene chlorhydnn) and NHjAq (Wurtz, i, 
8u^l 7, 89 , Radziszewski a Schramm, B 17, 
838) Oil, V sol water Alkaline in reaction 
PjOs forms some terpeoe — B'aHaPtCl* orange 
c^stals. 


Di-ozy di isoamyl-amino NH( 03 H ,4 OH), 
(250°) SG ^ 950 Accompanies the pre- 
ceding base Strongly alkahne ayrup, sol alcov 
hoi and ether 

OXY-AMYL-ANTHEAOENE 

04H4<^Qg^Q hydroanthone 

[263°] Formed by boiling anthranol with 
EOHAq, and isoamyl iodide (Hallgarten, B 21, 
2608) Yellowish crystals 
DI-OXY-AMYL-BENZENE 
CHPr(OH) CH(OH) C4H3 [82°] Formed from 
isobutync aldehyde, benzoic aldehyde, and alco 
holic potash (Fossek, M 5, 120) Crystals 
DI-OXY-Dl-AMYL KETONE ANHYDRIDE 

(209“.V) 

S 26 at 16° Obtained by boiling its carboxylic 
acid with water (Fittig, A 256, 141) OiL 
Yields C„H2oBr20 [35°] 

Carboxylic aeid 



Got by the action of warm NaOHAq on ‘ di 
hexolactone,’ an oil formed by boiling the lact 
one of oxyhexoic acid with alcoholic NaOEt 
Prisms — NaA' — CaA',. — BaA', (dried at 100°) 
— AgA' white flocculent pp 

OXY AMYL-PHOSPHINIC ACID v. Oxy 

PENTANE PH08PHONIC ACIB 

Di-ozy di-isoamyl hypophosphorous acid 
(O4E4 CH(OH))2PO OH [160°] Formed by 
heating isovaleric aldehyde with hypophosphor 
ous acid m a current of CO, at 95° (Ville, Bl 
[3] 2, 202 , C B 109, 73) Globular masses of 
slender needles, v si sol water Gives off PH, 
and isovaleric aldehyde on heating — EA' 3aq — 
BaA'2 aq — PbA'2 5aq granules, v si sol water 
OXY- ISOAMYL- SUCCINIC ACID Lact 

one Isobutyl 

paraconic acid [124°] Formed by reducing, 
with sodium amalgam, the isobutaconic acid 

[168°1 which ig got 

by the action of boihng water on brominated 
isobutylitaconic acid Prepared by heating 
valeric aldehyde with AcgO and sodium succinate 
at 110° (Fittig, A 266, 97 , 256, 103) Thin 
needles (from water) Boiling baryiia water 
yields OgH^BaOj whence C,H,4Ag204 — CaA'22aq 
— ^BaA'2 3aq — ZnA'alJaq — AgA' 

Ethyl ether EtA' [17°] (293°) 

OXY-ANGELIC ACID Ethyl derivative 
CH, C(OEt) CMe CO2H [133°] Formed by 
heating chiorotiglic acid with NaOEt at 130°- 
160° (Fnednch, A 219, 357) Prisms 
Oxy angelic acid 

CH, OH CH CH(OH) 00,H Formed by saponi- 
fying with HGlAq the product of the union of 
liquid HCy and crotonic aldehyde (Lobry de 
Bruyn, Bl [2] 42, 169) — BaA', crystallme 
Ozy angeho lactones v Angelico lactones 
OXY-AHTHRACENE v Anthbanol and 
Anthbol 

Di-ozy-anthraoene 0,4H,(OH),. Chrysaeol 
Formed by fusing anthracene (a) disulphonio 
acid with EOH (Liebermann, B 12, 186) Yellow 
needles Gives a bluish green colouration with 
FeCl, or bromine 

Acetyl derivative [lS4°]ir Needles. 



OXYANTHRAQUINONES 


m 


Bi-ozy antluraeene Ci 4 Hg(OH) 2 . Flavol [e. 
370®] Formed h\ fnsmg anthracene (a)<disA- 
phonio aoid with £OH at a high temperature 
(Schuler, B 16, 1808) Yellow crystalline 
powder, v sol alcohol and ether with blue 
florescence Its alkaline solution exhibits in- 
t&use green fluorescence* 

Acetyl derivative 0,4H8(0Ac)2 [256®], 

Dimethyl ether 0,4H8(0Et)8 [229^ 

{$) Bi ozy anthracene 

C8H,(0H) CjH, 0,H,(0H) Eufol Got by 
fusing anthracene (jS) disulphonio acid with 
KOH (Liebermann a Boeck, B 11, 1616) 
Needles, v scd alcohol with blue fluorescence 
Its alkaline solution is yellow 

Di-acetyl derivative [198®] Colourless 
leaflets Yields anthrarufln on oxidation 

Dt-henzoyl derivative [263°] Needles 
Isomendes v Oxanthranol and Oxx- 
anthhanol 

m.0XY ANTHBACOXTMABIM «.# 

CH COO 


^w/C c c gn , [325°] Formed 

'^fi“«\COC CHC(OH) 

from s di oxy benzoic acid, cinnamic acid, and 
HjSO, at 60° (Von Kostanecki, B 20, 3142) 
Yellow needles, sol HOAc 

Acetyl derivative Needles 

Di oxy anthraconmarin 


gn cop 

r TT /C 0 C C(0H) Styrogallol Formed 

^«^*\CO C CH C(OH) 

by heatmg a mixture of cmnamic acid, gallic 


acid, and HjSO^ (Jacobsen a Julius, B 20, 2588, 
Von Kostanecki, B 20, 3143) Minute yellow 


needles (from alcohol), not melted at 350° 
Di-acetyl derivative [260°] Needles 


(a) OXY ANTHRANOL 

[202°-20C'>] Formed 

by boiling oxy anthraquinone (1 pt ), zinc dust 
(2 pts ), and NHjAq (8 pts ) with water (5 pts ) 
(Liebermann a Simon, A 212, 28) Slender 
needles (from dilute alcohol) Yields a di acetyl 
derivative [155°] 


Ozy anthranol dihydnde 

ing qninizarin with HIAq (Liebermann a Giesel, 
A 212, 16) Plates (from alcohol) Its solu 
tions fluoresce greenish yellow Yields o oxy- 
anthraqumone on oxidation FeCla colours its 
alcoholic solution green Ethylamme forms 
C„H,o(OH)(NHEt) [172°] — KC.^HuO, yellow 
needles — Ba( 0 , 4 H|i 02)2 (dried at 100°) — 
PbCjiHj^Oj 

Acetyl derivative [138°] 

{A ) Oxy anthranol » 

Gxanthranol 


Dx oxy anthranol 


DcoxyaUearvn Prepared by reducing an am- 
moniacal solution of alizarm with zmo-dust 
(Btaier, B 14, 1259) Yellow crystals, si sol 
water In solution it is slowly oxidised m the 
air to alizarin The alkalme solution is greenish- 
yellow 

Tri-acetyl derivative [188°] Needles. 
Exhibits blue fluorescence in solution. 


Bi ozy-anthranol 

C.H,(0H)<[q^^)]^C8H,(0H) Deowpieoan* 

thraflavus acid [above 330°] Got in like 
manner from isoanthraflavic acid (Bdmer a 
Schwarzer, B 16, 1040) Golden needles Iti 
alkaline solution fluoresces greemsh blue. 
Di^acetyl derivative 

C.N.(OAc)<®®^C.H.(OAo). [173»]. White 

needles, msol alkalis 
Bi ozy-anthranol 

0,H,(OH)<g^®)>C,H,(OH) Formed by 

heating anthraflavic acid with HOAc and tin, 
and slowly adding HClAq (Liebermann, B 21, 
445) Needles Yields a tri acetyl derivative 
[165°] which fluoresces blue in alcoholic solution 
Tn ozy anthranol 

OA(OH)<^g*^)>C.H,(OH)j Formed in 

hke manner from flavopurpunn (L ) Yellow 
needles Its alkaline solution exhibits greenish 
fluorescence It yields a tetra-acetyl derivative 
[105°] 

Tn oxy anthranol 

• Anthragalanthranol * Formed m like manner 
from anthragallol (L ) Yellowish needles 
Yields a tetra acetyl derivative [205°] 

Tn-ozy-anthranol Tetra-acetyl deriva- 

Uve C.H<g|gf“j>OA(OAo). [219=-] 

Formed by boiling hystazann (1 pt ) with NaOAo 
(1^ pts ), ACoO (12 pts ), and zinc dust (3 pts ) 
(Schoeller, B 22, 683) Colourless crystals (from 
alcohol) 

Tn oxy anthranol Tetra-acetyl deriva* 
<te«C.H,(OAc)<^|®^^>C.H,(OAo) Two iso- 

meric compounds of this constitution [274°] and 
[c 240°] are formed from anthraflavic acid, 
NaOAc, Acp, and zinc dust (L ) 

Tn oxy anthranol C, 4 Hg(OH )4 ‘ Anthrapur- 
puranthranol ’ Formed by reduction of anthra- 
purpunn with HOAc, tin, and HClAq (Lieber- 
mann, B 21, 443) Minute leather yellow needles. 
Yields a tetra acetyl denvative [167°] 

Tetra ozy-anthranol 

C 8 H 4 <^|Qg|^CgH(OH), Tn-oxy oxanthranol 

Formed by atmospheric oxidation of an alkaline 
solution of ‘ anthragalanthranol ’ (L ) Violet 
crystals The penta acetyl derivative [203°] is 
formed by reducing anthragallol with NaOAc, 
AOjO, and zinc dust (Liebermann, B 21, 1172) 
Tetra oxy anthranol Penta-acetyl d$ 

rtvahve CsH,(OAo)<g|®^®|>C.a,(OAo),. 

[240°] Formed from flavopurpunn, HOAc, AcjO, 
and zinc dust When the operation is protracted 
the tetra acetyl denvative [260°-260°] is the chief 
product 

Heza-oxy-anthranol Hepta-acetyl de- 
rivative C, 4 Hj(OAo), Obtamed from rufigallol 
(L.) Yellowish crystals, sol alcohol, with blue 
fluorescence 

OXYANTHEAatriNOHXS Oxyanthraqum 
ones having two hydroxyls in the position 
occupied by them in ahsann possess tinctorial 
properties (Liebermann a. Wense, B 20, 862). 
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OXYANTHRAQUINONES 


Erythro • oxyanthraqumone %^* 

0A<C00 0^^CH MoLw 224 [Wn 
Formation — 1 By fusing o • bromo - anthra- 
quinone with KOH at 160® (Pechmann, JB. 12, 
2127) — 2 Together with its isomeride by heat- 
ug phenol with phthalio anhydride and H,SO^ 
(Baeyer a Caro, B 7, 968) — 3 By the action of 
nitrous acid on o>aniido anthraqumone (Boemer, 
B 15, 1798) By passing nitrous acid gas 
into an aJcohoho solution of di-amido anthra< 
quinone or (;B) oxy amido anthraqumone (Von 
Perger, J pr [2] 18, 148) — 6 Together with 
three isomeno di-oxy anthraqumones, by heat- 
ing a mixture of benzoic acid (120 grms ) and 
w-oxy-benzoic acid (60 grms ) with 1200 grms 
of H2SO4 and 120 grms of water for 10 hours at 
180°-200® (Liebermann a Kostanecki, B 19, 
829) — 6 By oxidation of oxy-anthranol di- 
hydnde (Liebermann, A 212, 20) 

Properties — Orange feathery needles (from 
alcohol), msol water, sol ether and benzene 
Yields alizarm on fusion with KOH Insol cold 
baryta- water, but boiling baryta yields a violet 
salt Insol NHjAq, sol HOAc Its ethereal 
solution shaken with baryta water forms a violet 
pp , while the isomenc oxyanthraqumone gives 
a red solution KOHAq dissolves it with difiS- 
culty, fomung a brown solution May be sub- 
limed at 140® m a current of gas 

Acetyl derivative 0i4H,AcO3[176®-179®] 

Oxy-anthraqumone C4H4 <^^q ^ ^2 CH 
[302®] 

Formation — 1 A by product in the pre- 
paration of alizann by fusing anthraqumone 
sulphomc acid with KOH or NaOH (Liebermann, 
B 4, 108, 6, 868, A 160, 141, Simon, B 14, 
464) Occurs also in the product of the dry dis- 
tillation of sodium anthraqumone sulphonate 
(A G a W H Perkin, G J 47, 680) —2 Ob- 
tained also from m bromo anthraqumone by 
careful potash fusion (Graebe a Liebermann, A 
212, 26, Suppl 7, 290) —3 By the action of 
nitrous acid on m amido anthraqumone 

Properties — Yellow needles (by sublimation) 
Readily soluble m excess of baryta water Its 
alkahne solution is reddish brown Potash- 
fusion yields alizarin HIAq reduces it to an- 
throl and anthracene hexahydnde Sol NH,Aq, 
fomung a reddish yellow Lqmd — Ba(0,4H,03)2. 
— Ba(0,4H,03)2 aq 

Acetyl derivative [168°] Small needles 
Formed by acetylation and also by oxidation of 
the acetyl derivative of anthrol 

Ethyl ether C,4HA(OEt) [136®] Sol 
alcohol Very difficult to saponify (Liebermann 
a Hagen, B 16, 1798) 

Bi-oxy-anthraqumone 

MoLw. 

240 [290®] S 034 at 100® (Plessy a Schutz- 

Cnberger, C B 43, 167) Occurs m madder, 
the root of RuJna innctoria, which contains its 
glucoside C2gH280i4 (ruberythno acid), and the 
glucosides of purpunn, purpurm carboxylic acid, 
purpuroxanthm, and purpuroxanthm carboxylic 
acid (Bobiquet a Colin, A Oh [2] 84, 226, 
Bunge, J pr 362 , Schunck, A 66, 174, 201 , 
81, 336 , 87, 344 , P AT [4] 6, 410, 496 , 12, 200, 
270 , J jpr, 69, 465 , Bochleder, A 80, 321 , 82, 


205 4 Debus, A 66, 851 ; Wolff a Streoker, A 
76, 1 , Wartha, J5 8, 545, 673 , Willigk, A. 82, 
889 , Bosenstiehl, A. Ch [5] 18, 235 , O, B 
88, 1194 , Wurtz, 0 B 96, 465 , Liebermann, B 
20, 2241 , Bergami, B 20, 2247) 

Formahon — 1 By f usmg bromo-anthra- 

qumone with potash (Graebe a Liebermann, 

[2] 11, 616 , A Suppl 7, 300) —2 By fusing 
anthraqumone sulphomc acid with potash (Per- 
kin, C J 23, 133 , B 9, 281) The yield may 
be improved by addition of KCIO3 — 3 By heat 
mg pyrocatechin with phthalio anhydride and 
H2SO4 at 140® (Baeyer a Caro, B 7, 972) 

Punficahon—1 By repeated solution m 
NaOHAq and ppn by COj , the pp being de 
composed by HOI (Liebermann a Troschke, B 
8, 379) —2 Crude commercial alizarm, a mix 
ture of alizarin, flavo purpunn, and isopur 
punn, 18 fractionally sublimed when the alizarin 
comes over from 100° to 160°, and a mixture of 
flavo purpunn and isopurpurm from 160® to 
170° , the crystals of these two bodies can be 
distmgmshed m the sublimate with a microscope 
and can be separated by means of benzene, in 
which isopurpurm is only sli^tly soluble, but 
the flavo purpunn very soluble (Schunck a 
B6mer, B Id, 41) 

Properties —Bed tnmetno needles, v sol 
alcohol and ether Sometimes crystallises m 
golden scales (contaming 2aq (Schunck) Its 
solutions m alkalis and alkalme carbonates are 
purple BaClj and CaClj give purple pps in 
these solutions Alumma decolourises its alco 
holic solution forming a red lake Salts of Mg, 
Fe, Cu, and Ag give purple pps m the am 
moniacal solution 

Reactions — 1 Yields phthahe acid on oxida 
tion with HNO3 — 2 Distillation with zinc dust 
yields anthracene (G a L ) — 3 Zinc dust and 
ammoma reduce it to di oxy anthranol — 4 
Aqueous ammonia at 200° gives oxy amido 
anthraqumone, di amido anthraqumone, and 
other bodies (Von Perger, J p? [2] 18, 129) 
Salts — CaA"aq — BaA"aq (dried at 100°) 
— PbA" violet brown pp 

Di-acetyl derivative [160°] (P), [179°- 
183°] (Baeyer, B 9, 1232) Pale yellow crystals 
(Perkin, G J 26, 21) 

Methyl ether 0,4HaO^(OH)(OMe) From 
alizarin, KOH, and Mel (Schunck, 0 N 27, 
171) 

Di-ethyl ether C,4H303(0Et) Got by 
heating alizarin with KEtS04 and l^OH at 170° 
(Haberraann, M 6, 228) Needles 
Bromo alizarin v vol 1 p 599 
Chloro alizarin v vol 11 p 102 
Nitro alizarm v Nitro di oxy anthraquin- 

ONL 

Amido ahzarm v Di oxy amido antura 


QUINONE 

Alizarin blue 0,7H8N04 i e 
f! TT 0 C CH CH rovAoi 

0 C (OH) C(OH) 0 N== OH ^ J 

Formed by heating {$) nitro alizarin (1 pt ) with 
glycerin (1 J pts ) and ELjS04 ) at 107°-200® 
(Prudhomme, Bl [2] 28, 62 , Auerbach, 0 J 
35, 799, Graebe, A 201, 333, B 12, 1416) 
Brown needles Alkalis form a blue solution, 
but excess of alkali throws it down again 
Dyes chromium acetate mordant blue Yields 
0 |7H,N0*(0H)NH2 [265°] Gives anthraqumol- 
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iue when distilled with zmo dust — B'HCU— 
B'HOAo — B'C A(N02),0H [246®] — 

Baj0C,4H;N04 ^aq greenish-blue pp 

D% acetyl der%vat%ve [226®] 

D% oenzoyl derivative [244®] 

Alizarin blue S 0„H„N04(S0,Na), Pre- 
pared by dissolving alizarin-blue in a cold con 
centrated solution of NaHSO, (Brunck a Graebe, 

B 15, 1783) Beddish brown crystalline powder 
V sol water, si sol 96 p c of alcohol At 60® 
it begins to decompose into its constituents 
Isoahzann occurs m madder that has been 
heated with HClAq or dilute H^SO^ (Rochleder, 
B 3, 292) Its alkaline solutions are blood red, 
and it forms a red solution with baryta water 
It docs not dye mordants 
p Di-oxy-authraquinone 

C cIoH) CH Qutnizann [195®] 
Formed by heating hydroquinone or p chloro 
phenol with H2SO4 and phthalio anhydride at ' 
140° (Grimm, B 6, 606) Red needles (from 
alcohol) Its alkaline solutions are blue Yields 
anthracene on distillation with zinc dust Its 
ethereal solution shows greenish yellow fluor 
escence Baryta gives a bluish violet lake Oxi 
discd by MnO^ and H2SO4 at 140® to purpurin 
(Bao^era Caro, B 8, 152) 

Beactuyns —1 HI (S G 1 7) and a little red 
.C(OH). 

P give a dihydride, C,H4< | >C,H2(OH)2, 

\C(OH)"^ 

which forms golden plates or needles (from alco 
hoi) It foiins with NaOH a yellow solution, 
turned blue b> air SnClj and HCl also reduce 
quinizarin to this dihydride (Liebermann, A 
212, 11) —2 A longer treatment with HI forms 
hydroquinizarol, Ci4H,jO, It forms orange 
needles (from alcohol) This body is probably ^ 

(OH), — 3 Cone HI (SG | 

1 0) and red P after an hour’s boiling reduce ' 
quill 1/ arm to oxj anthranol dihydride {q v) 1 
Di acetyl dei ivative [200°] Prisms I 
Ethyl ether C,4H402(OH)(OEt) [151®] 

Diethyl ether C^H.O (OEt) [177®] 
Yellow needles (Liebermann, B 21, 1168) 
m Di-oxy-anthraquinone 

4<CcO C CH ^C^H) oxanthin 

Xanthopurpurin [205®] Occurs, together 
with its carboxylic acid, in madder (Schut/en- 
berger, Bl 4, 12) May be got by reducing pur- 
purin with HIAq or with SnCl^ and NaOH 
Formed also by dissolving P in a hot alkaline 
solution of purpurin (Rosenstiehl, C B 79, 
704) , by the action of nitrous acid on purpur- 
amide (di-oxy amido anthraqumone) (Lieber- 
mann a Fischer, B 8, 974) , and, together with 
anthrachrysone, by heating a mixture of s-di- 
oxy benzoic acid (1 pt ), benzoic acid (6 pts ), 
and H2SO4 at 106®-110® (Noah, B 19, 332) 
Properties — Yellow needles, sol alcohol, 
HOAc, and benzene, insol water May be sub 
limed Its alkaline solution is red Its barium 
salt IS easily soluble Gives purpurin on fusion 
with EOH Nitric acid oxidises it to phthalio 
acid Reduced by HI and P to a dihydnde, 
which dyes alumina mordants like quercitron 
(Bfosenstiehl, A Ch [6] 18, 224 , C R 79, 764) 
Yields anthraoene on distillation with zmo-dast 

VoL. m 


NH,Aq at 160® yields brown needles of 
0,4H.02(0H)(NH2) (Liebermann, A 183, 217) 
Acetyl derivative [184®] 

Di-methyl ether [180®] (Plath, B 9, 
1204) 

Dimethyl ether C,4Ha02(0Et)2 [170®]. 

{B 1, 4^) Di-oxy-ant^aquuLone 
QHCH — CCOCC(OH)gH . . 

CH C(OH) C CO C CH--=CH Anthrarufln^ 

[280®] Formed in small quantity (2g), to 
gether with anthraflavio acid (30 g) and m- 
* benzdioxy anthraqumone ’ (6 g ), by the action 
of H2SO4 on m oxy benzoic acid (100 g ) 
(Schunck a Romer, B 11, 1176, 161b) Formed 
also by potash fusion from anthraqumone (p) 
disulphonic acid (Liebermann a Dehnst, B 12, 
1287), and by the action of nitrous acid on the 
di amido anthraqumone Obtained by reduction 
of di nitro anthraqmnone [abovd 300°] (Rdmer, 
B 16, 369) 

Properties — Yellow tables, insol water, sL 
sol alcohol, HOAc, ether, and CS^, v sol benz- 
ene Forms oxyanthraruhn on fusion with 
EOH Almost insol baryta water, NajCOg, and 
NHjAq, sol KOHAq Its solution in H^S04 is 
cherry red with scarlet fluorescence Its Ca and 
i Ba salts are crimson and insoluble 

Acetyl derivative G^^Jd^iOkc)^ [244®] 
j Got by oxidising (^) di oxy anthracene with CrO, 

; in HOAc Yellow needles 
j Di-oxy-anthraqninone C,4H404 Anthraflavic 
acid [above 330®] S (95 p c alcohol) 1 18 at 
10® (Rosenstiehl, Bl [2] 29, 401, 434) A by 
product m the preparation of alizarm, being 
formed by fusing anthraqumone (a)-disulphonio 
acid with EOH (Schunck, B 4, 360, 8, 1628 , 9, 
379, 679 , Perkin, C J 24, 1109 , 26, 19 , 29, 
851) Formed also from m oxy benzoic acid 
and H SO4 (v supra) Radiating yellow needles 
(from alcohol), insol ether and benzene, si sol 
HOAc Its solution m H SO4 is yellow Its 
solution m alkalis is yellowish red Its Ba and 
Ca salts are si sol water It does not dye mor- 
danted cotton Potash fusion forms flavopur 
purm Distillation with zinc dust forms anthra- 
cene Boihng with zme-dust and NHjAq forms 
C,4 H,o 03, whence 0,4H,(0Ac)3 [165®] (Lieber 
mann, B 21, 445) 

Salts — Na/'6aq si sol water — BaA"a;aq 
reddish brown needles 

Di-acetyl derivative Ci4H„02(0Ac)2 
[229®] 

Di benzoyl deiivative Ci4H402(0Bz)2 
[275®] 

Di methyl ether C,4H„Oo(OMe)2 [248®] 
Di -ethyl ether 12^2'^] Yellow needles 
Bi-oxy anthraqumone C,4H804 [above 330®] 
Isoanthraflavic acid Occurs m crude commer- 
cial alizarm, being formed by fusmg anthra- 
j qumone (jS^ disulphonic acid with potash 
(Schunck a Rdmer, B 9,379, 15, 1041 , Perkin, 
C 29, 851) Yellow needles (containing aq), 

' almost insol benzene and ether, si sol HOAc 
and alcohol It dissolves m cold baryta-water 
and m KOHAq with dark red colour Does not 
possess tinctorial properties Its solution in 
H2SO4 18 red Yiel^ anthrapurpunn on fusion 
with KOH —BaA"a?aq red nee^es, v sol Aq 
Di-acetyl derivative [0 195®] Crystals, 
Di ethyl ether [194®] Yellow needles 

XX 
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(B* 1, V or SO'Bi-ozy-aatbraquinoiie 
O.H,(OH) 0,0, 0 AOH, Ohrysasin [192°]. 

Formed by elimmatmg amidogen from di oxy- 
ietra'amidO'anthraqumone (hydroohrysamide) 
(Liebermann a Giesel, B 8, lb43, 9, 829, A 
188, 184) Formed also by fasmganthraqainone 
X disnlpnonio aoid with potash (Liebermann a 
Dehnst, B 12, 1287) Golden lammsB or reddish- 
brown needles, m sol alcohol and HO Ac. 
InsoL cold NHjAq and Na,C03Aq Its solution 
m KOHAq is yellowish red, and that in H,S04 
18 red Potash fusion yields oxyohrysazin, and 
o- and w- oxy-benzoic acid Yields anthracene 
when distilled with red hot zinc dust Baryta- 
and lime water give red pps Poes not dye mor- 
danted cotton 

Di-acetyl derivatwe [232°] Prepared 
by oxidising ^-acetyl-chrysazol 0,4Hg(OAo)2 with 
CrO, (Liebermann, B 12, 186) 

Bi-oxy-anthraquinone C,4H804 Isochrys- 
az%n [175°-180®] Formed, together with m~ 
* benzdioxyanthraquinone,* by the action of 
mtrous acid and alcohol on the dye G28H,7N309 
got from 0 di nitro anthraqumone and 
(Lifsohtltz, B 17, 897) Deep red needles (from 
alcohol), readily suolimed Its solutions in 
NHjAq and KOHAq are violet red , that in 
H,S04 is reddish-yellow Its Ba salt is msoluble 
It does not dye mordants 

Bi^aeetyl derivative [160°~165°] 
Needles 

Di oxy-anthraqunone 0,4Hg04 ‘ m~Benzdu 

oxyanthraquinone ’ [293°] A product of the 
action of H,S04onm-oxy benzoic acid (Schunck 
a BOmer, B 11, 969) Formed also as above 
Yellow needles, insol water and CS,, sol alcohol, 
HOAc, ether, and benzene Its alkaline solu 
tion 18 yellow Gives purpurm by potash-fusion 
Its solution in H2SO4 is browmsh-yellow When 
freshly ppd it dissolves m hot baryta- water, and 
on cooling the Ba salt separates in red needles, 
which, after drying, are insoluble Has no tmc- 
tonal power 

Dx^acetyl derivative {199°j Needles 
Di-oxy-anthraquinone 0,4H804 Frangulic 
acid [264°] Obtained, together with glucose, 
by hydiolysmg franguhn which occurs in the 
bark of Bhamnus Frangula (Faust, A 166, 229) 
Orange needles (containing l^aq), si sol hot 
water, m sol alcohol Its solution in KOHAq 
IS cherry red Its ammoniacal solution gives a 
red pp with BaCl, Distillation over zinc dust 
gives anthracene 

Di-acetyl derivative [184°] Pnsms 
Di oxy anthraquinone 

®*H‘<cooch§oh)- m 

Formed by heating pyrocatechin (6 g ) with 
phthalic anhydride (6 8 g ) and H2SO4 (76 g ) at 
146° for 6 hours (Liebermann a SchoUer, B 21, 
2608 , 22, 683) Orange yellow needles (from 
acetone), almost insol benzene, v si sol alcohol, 
ether, and HOAc Its solution m KOHAq is 
blue , that m NEL^Aq is violet , and that in 
H-SO^ blood-red The Ba salt is blue, the Ca 
salt violet and insol water It dyes mordants 
shghtly Yields anthracene on distillation with 
zmc-dust 

Di-acetyl derivative [207°]. Needles 
Ethyl ether 0)AO,(OH)(OEt). [284°. 


240°] Yellow needles, forming a crimson soln* 
tion in alkahs 

Di-ethyl ether [160°-163°]. , 

From hystazarin, KOH, and EH Yellow 
needles 

Eleven di oxy anthraquinones have been 
described, but ten only are indicated by theory 

Tri-oxy-anthraquinone 

C268»] 

Occurs in madder root, probably as glucoside 
(Cohn a Robiquet, A Ch [2] 84, 244 , Gaulthier 
de Claubry a Persoz, A Ch [2] 48, 69 , 61, 110 , 
Bunge, A Ch [2] 63, 282 , Schiel, A 60, 74 , 
Debus, A 66, 861, 86, 117, Wolff a Strecker, 
A 76, 1 , Bochleder, A 80, 321 , 82, 205 , Sten- 
house, Pr 12, 638 , 18, 145 , Schutzenberger, 
J 1864, 642 , Bl [2] 4, 12) Formed by the action 
of MnO, and H2SO4 at 160° on alizarin (De La 
lande, C B 79, 669) and on quimzarm (Baeyer 
a Caro, B 8, 162) , and also by heating tri 
bromo-anthraqumone with H^SO. at 200° /Diehl, 
B 11, 184) It may be separated from alizarin 
by repeatedly dissolving in boiling alum solution 
and ppg by acid Orange pnsms containing aq 
(from dilute alcohol) or dark-red anhydrous 
needles (from absolute alcohol) May be sub 
hmed 81 sol boilmg water, forming a yellow 
liqmd Its ethereal solution is yellow and shows 
two absorption bands (Stokes, C J 12, 220, 
Vogel, B 9, 1641) Its solution in H2SO4 is rose 
red and shows three absorption bands Aqueous 
KOH, NajCO,, and NH, yield purple red solu- 
tions Almost msol alcohoho potash Baryta- 
water forms an msoluble purple lake Its alka 
Ime solution is oxidised in daylight by the air 
becommg yellow (unlike ahzarm) the product 
containing phthaho acid (Schunck a Bomer, C J 
31, 666, DraUe, B 17, 376) Boiling alum 
forms a pink solution with yellow fluorescence 
Lead acetate gives in an alcoholic solution a dark- 
crimson pp , soluble in excess, forming a ciim- 
son hquid with three absorption bands (the lead 
compound of alizarin is msol alcoholic lea^ 
acetate) Dyes cotton, mordanted with alumina, 
red 

Reactions — 1 Yields anthracene on heating 
with zinc dust — 2 Forms some quimzarm when 
heated m sealed tubes at 300° — 3 Phosphorus 
and NaOHAq reduce it to purpuroxanthin — 

4 Nitric acid oxidises it to phthaho acid — 

6 Aqueous ammonia forms brown purpuramide 
0,.HA(NHJ(0H), 

Acetyl derivative C,4H30j(0Ac)5 [198°] 
(L ) , [200°] (S a B ) Yellow needles 

Ethyl ether C,4H502(0Et), Bed crystals 

Tri oxy anthraquinone C,4H502(0H), An- 
tJwapu/rpurvn Isopurpurin [above 830°] A 
by product in the preparation of artificial ah 
zarm, bemg formed by fusing anthraqumone 
{&) disulphomo with potash (Perkin, C J 26, 
669 , 26, 426 , 29, 861 , Caro, B 9, 682) Formed 
also by potash-fusion from isoanthraflavic ac^d, 
from m benzdioxyanthraquinone (Schunck a 
Bdmer,B 9,679, ll,972),andfrom(a) di bromo 
anthraqumone (Perkin, C 87, 667) Orange 
needles (from alcohol), v sol. hot alcohol, si sol 
hot water and ether Cone H2SO4 forms a red 
solution , potash, NH^Aq, and Na^OOaAq give a 
violet solution. SL sol hot baryta-water, forming 
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a Tiolet solution Alcoholic lead acetate gives a 
purple pp , sol excess It colours mordants 
Reactums — 1 N%tno acid gives no phthaho 
acid — 2 Aqueous cmvmoma at 100° forms an 
unstabU blue dye, decomposed by HOI or KOH 
w^h regeneration of anthrapurpurm — 3 Aqueous 
ammoida at 170° forms anthrapurpuramide 
C,4H^0,(0H)2(NH2) which does not dye mor- 
dants (Perkin, C J 83, 216) 

Tri-acetyl derivative [222°] Yellow 
scales 

Tri-heneoyl derivat%vellQ^°‘\ Crystals 
Afo»o ethyl ether 0„H302(0H)j(0Et) 
[265°] Orange red needles (Liebermann a 
Jellinek, B 21, 1170) 

Di-ethyl ether t 0,-H.Oa(OH)(OEt)« 

£162°] and [170°] Yellow needles (L a J ) 
Tn-ozy-anthraquinone 0„HgO, Flavopur- 
purm [above 330°] Formed by potash fusion 
from anthraflavio acid and from anthraqninone 
(a) disulphonio acid Purified by means of its 
lead salt (S a B , G , Liebermann, B 21, 441, 
2624) Golden needles (from alcohol), v soL 
cold alcohol Its solution in cone H2S04isred, 
that in EOHAq is purple, becoming red on 
dilution 81 sol baryta water, formmg a red 
solution Its solution in NH,Aq and NaaCOjAq 
IS yellowish red Alcoholic lead acetate forms 
a reddish brown pp , v si sol excess On heat- 
ing with phenyl cyanate at about 160° it forms 
C,4H,08(0 CO NHPh), crystalhsmg in yellowish 
plates (Tesmer, B 18, 2610) 

Di-acetyl derivative [238°] Gk>lden 
plates 

Tri acetyl derivative [196°] Yellow 
ncfedles 

Di-bemoyl derivative [210°] Needles 
Ethyl ether C,4H50«(0H)2(0Et) V sol 
ether 

Di-ethyl ether [209°] Needles 
Tri oxy anthraquinone 

CA<toOO^=§OH) ^rUhragaUcl [810»] 
(Cahn, B 19, 2386) Formed by heating a mix- 
ture of benzoic acid, gallic acid, and l^SO, at 
70° (Seuberlioh, B 10, 38) Formed also from 
pyrogallol, phthaho anhydnde, and H^SO, 
Orange needles (by sublimation), nearly insol 
water Its alkaline solution is green Dilute 
HNO3 forms phthalic acid Distillation over 
zinc dust gives anthracene Dyes alumina 
mordants brown Alcohoho lead acetate ppts 
violet brown 0,4H405Pbj0Ac Boiling alcohoho 
NH, forms anthragallolamide C,4H802(NH2)(0H)2 
crystalhsmg m black needles with green reflex 
HCl and HOAo form 0,4H,o04 whence 0|4H,Ao404 
[206°] (L) 

Tri-aeetyl [178°] Needles 

Ethyl ether 0,4H402(0H)20Et [176°] 

From the E salt and EtI at 80° The Pb salt 
and EtI at 220° yields an isomende [246°] 
Vi-ethyl ether [134°] Formed from the 
K salt (L a. J ) The Pb salt yields an isomende 
[198°] 

Trl-oxy anthraquinone 0,4H*0, Oxychrye- 
azm Formed by potash-fusion from chrysazm 
and from anthraqumone p and x disulphomo 
acids (Liebermann, A 183, 191 , 12, 1289). Pro- 
bably identical with oi^anthrarufin Bed needles 
(from alcohol). Its iJkahne solutions are blue. 


Baryta-water gives a blue insoluble pp Dyes 
mordants 

Tri»acetyl derivative [193°] Yellow 
needles 

Tn-oxy-anthraquinone 

CaH,(OH) 020,.C4H2(OH),. Oxyanthrarufiiu 
Prepared by fusing anthrarufin with EOH (Lie- 
bermann a Boeck, B 11, 1617) Bed needles 
(by sublimation) Its alkaline solutions are blue. 
Dyes mordants hke ahzarm 

Tetra-ozy anthraqumone C,4H40« t.a. 

one Mol w 272 Formed by heatmg s di-oxy- 
benzoic acid alone or with H2SO4 (Baiih a Sen- 
hofer, A 164, 109 , Noah, B 19, 764) Silky 
needles (containing 2aq), not melted at 360° V. 
sol alcohol, v si sol water and ether Yields 
anthracene on distillmg with zinc-dust Its 
solution m EOHAq is reddish - yellow — 
Ba(C|4H704)2 llaq red needles 

Tetra-acetyl derivative [263°] Needles. 

Tetra-oxy-anthraqumone C,4H»Oa Oxypur- 
punn Formed by heating purpurm with EOH 
at 240° (Diehl, B 11, 185) Brown nodules, not 
melted at 290° Almost insol alcohol Its 
alkaline solution is brownish red. Its acetyl 
derivative melts above 240° 

Tetra-oxy-anthraqumone 

[above 276°] Obtamed by heatmg its di-methyl 
ether with HOAo and HCl at 200° Formed alM 
by heatmg alizann with H2SO4 at 210° (Graebe, 
B 23, 8739) Long red needles, sol HOAo, sL 
sol aloohol Dyes mordants well Its solution 
in H2SO4 IS blue The Ba and Ca salts are insoL 
water Yields anthracene on distillation with 
zmo dust 

Tetra-acetyl derivative[201°] Needles. 

Di-methyl ethyl [225°-230°] Obtamed 
by heatmg hemipic acid 04H^(0Me)2(C02H)- 
[6 6 2 1] with hydroqumone and H2SO4 at 130° 
(Liebermann a Wense, B 20, 864 , A 240, 298) 
Mmute browmsh red plates Forms a bluish- 
violet solution m alkt^s and a blue solution m 
H2SO4 Does not dye. Yields 0,4H402(OMe)8(OAo), 
[ 211 °] 

Tetra-oxy-anthraqumone C,4H404 Rufi- 
opin Formed by heatmg opianio acid vnth 
H2SO4 at 180° (Liebermann a Chojnacki, B 4, 
194 , A 162, 322) Yellowish red needles, sL 
sol boiling water, m sol hot alcohol Its solu- 
tion m EOHAq is violet red , that m NH,Aq is 
reddish-brown, and is ppd by BaCl, and CaCl«. 
Yields anthracene on distillmg with zmo dust. 
Cone H2SO4 gives a violet red solution Dyes 
alumina mordants browmsh rod — ^BaCi4H,0« aq. 

Tetra-oxy-anthraqumone OuHgO, (a)-Oxp- 
anthragallol [above 360°] Formed, together 
with the (3)-i8om8nde and rufigalho acid, by 
heating pyrogallol with m-oxy-benzoic acid and 
H^04 at 160° (Noah, Liebermann a. Eosta- 
necki, A 240, 270) Golden needles (from alco- 
hoB or red neemes (from benzene) Cono. 
H20O4 forms a violet solution EO!l^q given 
a green solution Insol baryta-water Dyea 
mordants 

Tetra-acetyl derivative [209°]. 

Tetra-oxy-anthraquinone (0)-Oxy^ 

anthragallcL [above 880°] Formed as abova, 

ZZ2 
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Bed needles (from aloohol), msol benzene. 
Cono H,S04 gives a brownish yellow solution 
EOHAq forms a green solution Dyes mor- 
dants 

Tetra^aeetyl derivative [1B9°] 

Of the two oxyanthragallols one should have 
the hydroxyls in the position 1,2,3,2^ and the 
other in 1,2,3, 4' 

Fenta-oxy-anthraquinone 
(?(OH) OH C CO g OH « g(OHl p , . 
OH C(OH) 0 00 0 0(0H) 0(0H) formed ny 
heating gallio acid with s-di oxy benzoio acid 
H2S0« for 16 minutes at 166° (Laebermann a 
Koah, B 19, 761 , A 240, 273) Small yellowish- 
red plates (by sublimation!, not melted at 860° 
V sol hot ^oohol, si sol ether, nearly insoL 
benzene and hot water Its solution m KOHAq 
IS green , that m H2SO4 is browmsh red Dyes 
mordanted fabrics 

Penta^acetyl derivative [229°] 
Needles 

Hexa oxy-anthraqumone 
g(OH) 0(0H) C 00 Q OH = C(OH) 

0(OH) == OH 0 00 0 0(0H) 0(0H) 
acid Formed by heating galho acid with 
H2SO4 (Robiquet, A 19, 204, Wagner, G C 
1861, 47, L6we, J pr 107, 296, Jafl6, B 3, 
694 , Wicbnan, B 9,856 , Klobulowskia Nolting, 
B 8, 819, 9, 125b, 10, 880) Bed crystals 
(contaming 2aq), v si sol alcohol and ether 
Its solution in cone EOHAq is blue, becoming 
violet red on dilution Cone HaS04 forms a red 
solution Baryta-water forms a blue insoluble 
salt Dyes fabnes, mordanted with alumma, 
brown , with iron salts, black 

Beactums — 1 Yields anthracene on heat- 
ing with ssinc-dust — 2 Nitric acid gives no 
phthaho acid — 3 Boilmg HlAq and P form 
minute needles of 0..H„0,-4 Potash-fusum 
yields m-oxy benzoio acid, 7-oxy-isophthahc 
add, and an anhydride of hexa-oxy-diphenyl 
Oj^HigO,, 4aq, crystallising in colourless needles 
(Malm, A 141,346, Schreder, Jlf 1,432) 
Hexa^acetyl derivative Needles 
Ohloro-acetyl derivative Oj^HyClO,. 
Needles 

Tri-ethyl ether [195°] Orange needles 
Tetra-methyl ether [c 220°] Needles 
Tetra-ethyl ether [above 180°] Bed 
needles 

Hexa^ethyl ether C,4HjO (OEt). [0 
140°] Orange needles, sol hot alcohol 

References — Bbomo , Chlobo-, and Nitbo- 

OXXAKTHRAQUINONB and OXY AMIDO ANTHBAQUIN- 
ONE 

OXY-ANTHBAQTHNONE CABBOEYLIC 
ACIB 

pared by fusmg anthraqumone carboxylic acid 
with caustic soda (Hammerschlag, B 11, 83) 
Orange needles (by subhmation) Yields 
phthaho acid on oxidation with EtNO, Its 
Ba salt IB a blue pp Its alkahne solutions are 
purple 

(et^f^o)-Oxy-antliraquinone-oarboxylic acid 
[288*^ Formed by heating (ery t/wY))-oxy-methyl- 
anthraquinone with H28O4, a portion of the 
quinone probably oxidising the methyl of the 
rest (BirukofF, B 20, 2488) Long yellow 
needles Y sol boiling water Heated to about 
270° it loses 002^and ^ves (eryt/iro)-oxy-withra- 


quinone. The Oa and Ba salts are sparingly 
soluble I 

Di oxy-anthraquinone carboxylic acid 
04Ht(0H)2 OjO, 0 ACO,H Ahzann carboxylic 
acid [805°] Formed by soda-fusion fiom the 
sulphoido acid got by heatmg anthraqumone 
carboxyho acid with H2SO4 (Hammerschlag, B 
11, 86) Dull-red powder or red needles (by 
sublimation), v sol aqueous NaOAc Decom- 
posed by heat into 00, and alizarin Its alka 
hne solutions are purple Gives a red lake with 
alumma Nitno acid oxidises it to trimeUitio 
acid — Bas(0,aH504), blue pp 

Bi oxy-anthraqumone carboxylic acid 
OjsHgOj Munjistin Purpuroxanthic acid 

[231°] Occurs in madder (Schunck a Bomer, 
B 10, 172, 0 J 81, 666, 83, 422) and in mun 
]eet or East Indian madder (Stenhouse, Pr 12, 
633, 13, 8b, 146) Golden scales (from HO Ac), 
spht up at 233° into CO* and purpuroxanthm 
M sol boilmg water and alcohol Its alkaline 
solutions are red Cono HjS04 forms an orange 
solution Dilute nitric acid oxidises it to 

hthaho acid Fuming HNO4 gives a di nitro- 
erivative Dyes fabrics, mordanted with alu 
mina, orange, with iron mordants, brownish 
red Forms a red insoluble Ba salt Yields 
purpurm when boiled for a long time with cone 
KOHAq Ammonia at 100° forms purpurm 
amide Br in HOAo forms di bromo-purpurox- 
anthin [231°] 

Tn-oxy-anthraquinone carboxylic acid 

CijHgO, Purpurm carboxylic acid Pseudo- 
purpurm [220°] Occurs in madder (Sohutzen 
berger a Schiffert, Bl 4, 13 , Bosenstiehl, C R 
84, 561 , Liebermann, B 10, 1618) Bed plates, 
almost msol water and alcohol Split up by 
heat, or by boilmg with water, potash, or alco 
hoi into OO3 and purpurm Its alkahne solution 
IS orange-red Does not dye mordanted fabrics 
unless the water is free from CaCO, (difference 
from purpurm) Bromme water yields bromo 
purpurm [275] 

0 OXY-ANTHBAQTJINONE 8ULPH0NIC 
ACID C4H4 O2O C,H,(0H)(S04H) [1 6 2 3 or 4] 
Erythro oxy anthraqumone sulphonic acui 
Formed from 0 amido anthraqumone sulphonic 
acid by the action of nitrous acid (Lifschutz, J3 17, 
900) Yellow plates, v sol water, alcohol, and 
ether Its alkalme solution is red On fusion 
with potash it gives ahzann — AgA' yellow 
needles 

Anhydride C,4Hj02<^g^^0 Grey 

needles, msol water, alcohol, and ether, si sol 
HOAc Bequires to be heated with alkalis before 
yielding the acid 

Oxy anthraqumone sulphonic acid Formed 
by Bulphonating erythro oxy anthraqumone at 
130° Sol water and alcohol, msol ether Its 
alkaline solution is reddish yellow Bajyta gives 
a blood red pp , crystalhsmg from hot water 
BaCl2 gives a siimlar yellow pp Lead acetate 
gives a yeUowish-brown pp , sol hot water 
Gives neither ahzann nor purpurm on potash 
fusion 

m-Oxy-aathraquinone sulphonic acid 
C,4H402(0H)(S0tH) Formed by heating w-oxy- 
anthraquinone vdth H2SO4 at 120° (Yon Perger, 
«r pr ^] 18, 176) Crystals (from alcohol), m. 
801 oold water, msol ether Its alkalme sola- 
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don Is reddish brown Lead acetate gives a HGl to behenio acid NaA' grains^ sL soL 
brownish yellow, and lime-water a brown, pp water — BaA', insoluble pp 
fields ahzarin sulphonio acid on fusion with Ito-di oxy-behenio aoid C23H42(0H).0, 
potash ^t 130° — BaCi^HgSOg orange crystals Formed by oxidising brassio acid witn 

When (o)- or (0)- antoaquinone disulphonic KMn04 (Grdssner a Hazura, M 10, 197) Minute 
atfid IB fused with moist potash, a mixture of an plates, insol water and hgroin, y sol hot tdoo- 
thraqmnone disulphonic aoid, oxyanthraqnlnone hoi 

Bulphomo acid, andtn oxy-anthraqumone is got DI-OXT-BEHENOLIC ACID 022H4,04 [91^. 

The mono sulphonio acid is obtained by stopping Formed by oxidismg behenohc (benolio) aoid with 
the fusion as soon as the blue colour begms to fuming HNO, (Haussknecht, A 143, 46] Y^. 

turn violet (Graebe a Liebermann, A 160, 139) lowish scales (from alcohol) — ^AgA' white pp 
According to Von Perger {J pr [2] 18, 168) it is OXYBENZALDEHYDK v Oxybbnzoio alob 
doubtful whether the product is not a di oxy- htde 

anthraqmnone sulphomc acid The acid pre- OXTBENZAMIDE v Amvde of Oxybbnzoio 
pared from (a)-anthraquinone disulphonic acid acid 

gives on fusion with potash anthraflavic acid and o-OXT-BENZAMIDlNE Ethyl ether 
flavo-purpurin, and is therefore isomeno with C8H4(OEt) C(NH) NHj A product of the action 
that from (0) anthraqumone disulphonic acid, of alcoholic HCl, followed by alcohoho NH„ on 
which gives isoanthrallavio acid and anthra CgH4{OEt) ON (Pinner, B 23, 2962) The 
purpurin on potash fusion hydrochloride B'HCJl [218°] crystallises in 

Di-ozy anthraqumone sulphonio acids short hexagonal columns, v sol water 

C,4H402(0H)2(S08H) Pure alizann heated with Oxy benzsmidine Ethyl ethyl The 

strong H2SO4 at 120° forms at least three sul hydrochloride CgH4(OEt) C(NH)NH^C1 [260°] 
phonic acids On addmg water two sulphomc is formed by the action of alcohoho on the 
acids dissolve and another remams on the filter hydrochlonde of ethyl p oxy benzimido-ether 
as a brown mass The latter dissolves in alka It is converted by acetoacetic ether and NaOHAq 
lis, forming a cherry red hquid It is slightly into ethylated dioxy phenyl methyl pyrimidine 
soluble in water, but is slowly decomposed by boil- jy /nT?f\p CMe 

mg water, regenerating ahzarm Of the two sul- * C(OH)^'^ 

phonic acids which are readily soluble, the one OXY-BENZENE v Phenol 
that IS formed in greatest quantity is the most Di-oxy-b«niene v Hydroquinonb, Pybocatb- 
soluble, and it is decomposed by potash fusion chin, and Bxsobcin 

at 200° without forming either iizarm or pur- w-Tn-oxy^benxene CgH,(OH), [12 4] Oa^ 
punn The other sulphonio acid is formed m hydroquttume [140 5°] Formed, together wi^ 
very small quantity, but by potash fusion it is hexa oxy diphenyl, by fusing hydroqmnone (1 pt ) 
converted at 140° into purpunn, the mass with moist NaOH (9 pts ) (Barth a Schreder, If 
becoming crimson (Von Perger, J pr [2] 18, 4, 176 , 6, 689) Monochnio plates (from ether) , 
173) fl6c*76 1101, 91®46' V e sol water, 

Di-ozy-anthraquinone sulphenie aeU alcohol, ether, and HOAo, almost insol ohloro- 

C,4 Hj 02(0H)3S0,H Qmmzann sulphomc acid form and benzene Its alkahne solution rapidly 
Formed in small quantity in the preparation of becomes brown through absorption of oxygen 
qumizann from hydroquinone, phthalic anhy- FeCl, gives a transient blmsh green colour 
dnde, and HjSO^ (Liebermann, A 212, 11) forms a green solution becoming cherry- 

Its Na salt forms a aeep orange solution, turned red on warming Bromme forms C«Br8(OH)Ot 
deep blue by alkalis It does not dye mor- [206°] Nitnc acid yields greyish blue crystals 
dants of oxyquinhydrone 

OXY-AZELAIC ACID 0,H„(0H)(C03H)2, dcrtvafivs CJ0[,(OAc),. [96°] 

[91°] Formed by the action of NaOB(Aq upon Methyl ether G,H,(OMe](OH), [2 4J.]. 
the product of the action of Br and a little red [84°] Got by reduomg the methyl ether of oxy- 

P upon azelaio acid (Bujard a Hell, B 22, 68) quinone with aqueous SO, (Will, B 21, 606) 

Nodules (from water or ether) — BaA" ^aq S Colourless plates Turned yellow by FeCly being 
2 66 at 18° — CaA"lJaq S 66 at 20° — reconverted into C^3(OMe)02. 

ZnA"2aq S 623 at 20° — SrA^'Uaq — Tr%»methyl ether C3H8(OMe),. (247°). 

MgA"2aq— CdA"2aq~CuA' IJaq— PbA"iaq Formed from the precedmg ether, methyl 
— AgjA" iodide, and KOH (W ) Obtamed also from 

OXY-AZO- compounds v Azo- compounds asarone 03H,(OMe), GH GHMe by oxidation to 
OXY-AZOPHENIKS [197°] CA(OMe),C02H and distillation of this acid 

Formed by heating nitroso m-oxy-diphenylamine with lime (Bizza a Butlerow, J B 1887, 1). 
with amlme and aniline hydrochlonde on the Oil, volatile with steam 
water bath (0 Fischer a. Hepp, B 20, 2481, no- ethyl ether 0,H3(OH)2(OBt)[l 4 8] 

Kohler, B 21, 910) Needles (from toluene), [112°]. Form^ by reduction of the ethyl ether 
sol alcohoho NaOH, msol NaOHAq Cone, of oxy-qmnone cA(OEt)02 with SO,, Colony* 

^S04 forms a reddish-brown solution. less pnsms Sublimes in fine plates Y sol 

Dl-OXY-BEHEKIC ACID C2,H»(OH],Os. water, alcohol, and ether, m sol benzene 
[127°] (H ) , [183°] (H a G ) Formed by boil- Fe,Cl« gives a dark brown colouration, 
mg oxy-eruoio aoid with potash (Hausslmeobi, Tr%- ethyl ether 08H,(OEt)* > [W®3* 

A 148, 63), or by oxidising eruoio aoid with alka- Formed by ethylation of the preceding body, 
hne KMnO« (Irvratzofl, J* B 21, 18 , 7 pr 89, Long white ghstemng needles , v e sol. alcohol 
384 ; Hasura a, Grtlssner, M 9, 947) Plates and ether, insol water , volatile wi4hi steam- 
(from alooboD, insol water and ether With This body is identical with that obtained from 
rl. It gives loaobehemo aoid reduced by sme and nsculetm, which is therefore a derivative d 
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7iUa PukaU, 5.20,1133, 
Herzig a Zeisel, Hi 10, 150) 

Ifomeridei aro described as Phlobogluoik 
and Pybooallol. 

s-Tetra-oxy-bensene OsH2(OH)4 [12 4 5] 
[o 218*^. Formed by rednoing di oxy-qumone 
with Sn04 (Nietzki, B 21, 2377) Colourless 
plates, y e sol water, alcohol, and ether Its 
aqueous solution rapidly turns brown, and its 
allahne solution is oxuLsed by air or by Fed, 
to di oxy-qumone 

Acetyl derivative 04H2(OAo)4 [217^] 

Colourless plates 

Di’fnethyl ether 

C4H,{OH),(OMe), [14 2 5] [166^ Formed by 

r^ucmg 04H202(0Me)2 with stannous chloride 
(Nietzki a Bechberg, B 23, 1217) Colourless 
plates 

Dimethyl ether C.H2(Om2(OEt)2 [1 4 2 5] 
[188^ (lot m like manner dolourless needles 
(from hot water) Yields C^HjOjCOEt), on oxi- 
dation Acetic anhydride forms the compound 
CA(OAo)2(OEf)2 [148°] 

Tetra-ethyl ether 04H2(0Et)4 [143°] 

Formed from C4H2(OH)2(OEt)2, alcoholic NaOEt 
and BtBr at 100° (Nietzki, B 23, 1214) 
Colourless plates, smelling like amse May be 
sublimed 

ti-Tetra-oxy-benzene Di-methyl ether 
C4H2(OH),(OMe), [14 3 5] [158°] Formed by 
reduomg the corresponding C4H20,(OMe)3 with 
Zn and HClAq, wi^ SnCl,, or with SO2 (Hof- 
i^ann, 5 8, 67, 11, 332, Will, B 21, 609) 
Needles, reconverted mto the qumone by FeCl, 
HOAc forms an acetyl derivative [133°] which 
forms a green solution m H2SO4 AO2O forms 
an acetyl derivative [128°] which does not give 
a green solution in H2SO4 (H ) Benzoyl chlonde 
yields CJB[2(OMe)2(OBz)2 [245°], v sL sol alco- 


Tri^methyl ether CeH2(OH)(OMe), 
[146°] Formed, together with the tetra-methyl 
ether by the action of methyl iodide and 
KOH on the di-methyl ether Needles (from 
alcohol) 

Tetra-methyl ether C4H2(OMe}4 [47°]. 
(271°). Plates (from ether) Yiel^ C4Br2(OMe)4 
[76°] 

c-Tetra-oxy-benzene Di-methyl ether 
Oe]^OH)2(OMe)2. Di-methyl apumol [106°] 
(298\ Formed by heatmg apiolic acid 
0TH202(0Me)2C02H with alcohoho potash, at 
180° (Ciamician a Silber, B 22, 119, 2482 , 23, 
2291) Insol water, sol alcohol, ether, and 
benzene. Its solution m KOHAq becomes 
browmsh-red Feme chlonde gives a violet- 
black colour Lead acetate gives a gelatmous 
pp AgNO, forms mmute needles, quickly 
turning black Yields a crystallme acetyl den- 
vative [144°] 

Tetra-methyl ether C4H2(OMe)4[l 2 3 4] 
[81°] White needles, v sol ether 

Hexa-oxy-benzene 04(OH)2 (so-called *tn- 
hydrooarbos^he acid* of Lerch) Long nearly 
colourless needles. Soluble m hot water, slightly 
soluble in cold water, alcohol, ether, and 
benzene. 

Formatwn — By the action of dilute HOI 
upon freshly prepared carbomc-oxide potassium. 
2 By redaction of tn-quinone 0,0, with stannous 
chlonde. 


Properties ^Reduces AgNO, m the cold. Is 
oxidised by HNO, to benzen^-tn-qumone Gives 
a violet colouration with FogOl^ The solution 
m aqueous NajOO, is readily oxidised b^ the air 
to tetra oxy-qumone 0,(05)402. By dis'tillation 
with zinc dust it gives benzene and diphenyl 
By evaporation m an open dish with dilute £OH 
it yields croconio acid 0,520, 

Salt 0,(0E), Formed by combination of 
00 with K at 80°, occurnng as a by product in 
the preparation of K (Liebig, A 11, 182 , Brodie, 
A 113, 358 , Lerch, A 124, 20) Grey mass, 
becoming explosive on exposure (p air 

Hexa-acetyl derivative 0,(OAo), 
[203°] , small colourless prisms , si sol hot 
acetic acid, nearly msol alcohol, ether, and 
benzene (Nietzki a Benckiser, B 18, 505, 1833) 
OXY-BENZENE CAEBOXYLIO ACID v Oxt 

BXNZOIO ACID 

Oxy-benzene dicsrbozylio acid v Oxv 

PHTHALIO, OxY-ISOPHTHALIO, and OXX lEBEPH 
THALIC AO ZDS 

Tn-oxy-benzene oarboxylio acid v Gallio 

ACID 

Tri-oxy-benzene tri-oarboxylio acid t; 
Phloroolucin tricarboxylic Acn> 

Di-oxy benzene tetra-oarbozylio acid v 

HyDROQUINONE TBTRA-CARBOXYLIO ACID 

DI OXY-BENZENE-DIQUINONE v Di OXY 

DIQUINONB 

OXY-BENZENE SDLPHONIO ACID v 
Phenol sulphonio aoid 

Di-ozy-benzene sulphonio aoid 
0,B[,(0H)2S0,H [280°] Formed by heating 

phenol * 8 ’-^sulphonio acid with potash at 
240° (Senhofer, J 1879, 749) Crystallises from 
water m needles (containing aq) Coloured 
violet by FeCl, — BaA'2 7aq — ZnA'2 27aq — 
PbA'2 plates 

Isomerides Hydroquinonb, Pyrocatechin, 
andBEsoRoiN sulphonio acids 

OXY-BENZENYL-AMIDO- PHENYL HER 
CAFTAir C,»H,NS0 m C.H, OH 

[129°] Formed by heating salicyhc aldehyde 
with o-amido phenyl mercaptan (Hofmann, B 
13,1237) Needles— B'HCl—Platinochloride 
B'2H2PtCl, pp 

o-OXY-BENZENYL-AMIDOXIH 
0,54(05) C(NOH) NH2 Sahcenyl armdoxim 
[99°] Formed from 0,54(05) OS NH,, hy 
drozylamme hydrochlonde, and Na-COjAq 
(Spilker, B 22, 2774) Colourless needles, v 
sol alcohol and ether, m sol hot water Gives 
a greemsh pp with OuSO, and a mirror with 
AgNO, 

Beachons — 1 AcjO forms the acetyl deri 
vative and, on further digestion, the azoxim 

OJH,(OH) [77'>] which yields an 

acetyl denvative [74°] — 2 Concentrated sul- 
phuric acid at 150° yields the sulphonic acid 
0,H,(80,H)(0H) C(N0H)NH2, v si sol cold 
water, insol alcohol •— 3 OlCOyEt yields 
0,54(051 OjfNBy NO OOgEt [96°] (Miller, 5 22. 
2799) — 4 Suoomto anhydn^ forms, on melt 
mg. the azoxim 0.54(05) 0»(N20)I0 00*5 

[117°] —5. Potasevum oyamate and HOI yi^d 
0A(0H)0(N0H)NHC0NH2 [148°] — 6. 
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Fhenyl cyanate forms by direct combination 
C.H,(OH) C(NOH) NH CO NHPh [119T 

Salts— B'HCl [176°] V e sol water — 
B'aHaPtCl, — Na^OANjOa.— NaO^H^NjO, 
Acetyl derivative 

C,H,(OH)C(NOAc)NHa, [117°] White plates, 
si sol water 

Di acetyl derivative Formed from the 
Na salt and AcOl Crystalhne 
Benzoyl derivative 

CeH,(OH) C(NOBz) NHj [173°] Needles, ▼. 
sol ether Yields 0,H4(0H) C^^j^^^CPh [128°], 

which forma a benzoyl denvative [120°] 
Di‘hemoyl derivative 
0,H,(0Bz) C(NOBz) NHa [127°] Formed from 
the amidoxim, NaO£t, and BzCl in ether In> 
distinct crystals 

Ethyl ether C,H,(OH) C(NOEt) NH^ 
(278°) Formed from the amidoxim, alcoholic 
NaOEt, andEtl Oil By HCl and NaNOj it is 
converted into C«H4(OH) C(NOEt)Cl (234°) 
Methyl derivative 

0^,(0Me) C(NOH)NHa. [123°] Formed from 
GaH,(OMe) CN and alcoholic hydroxylamme 
(Miller, B 22, 2791) Needles (from hot water) 
Yields B'HCl [168°] With ACjO it yields 

C^dOMe) C<^^j^^^CMe[68°] Aldehyde forms 

C«H,(OMe) C<^j^CHMe [127 5°] ClCOaEt 
forms C,H,(OMe) C(NH,) NO CO^Et [120°], which 
on heating becomes 0^4(0Me) 


[208°] 

Methyl-acetyl derivative 
0,H,(0Me) C(NOAo)NHa [106°] Formed from 
the oxim and AcGl in chloroform Prisms 
Methyl-benzoyl derivative 
C,H,(OMe) C(NOBz)NHa [148°] White gra- 
nules, V sol alcohol 

Methyl-ethyl derivative 
0,H4(0Me) C(NOEt) NHa [52°] Prisms, v soL 
alcohol 

D% ethyl derivative 
C,H,(OEt) O(NOEt) NHa (196° at 160 mm) 
Formed from the amidoxim, NaOEt, EtI, and 
alcohol Oil, miscible with alcohol and ether 
m Ozy benienyl amidoxim 
OA(OH) C(NHJ(NOH) [71°] Made by heat 
mg m oxy-benzonitrile with hydroxylamme 
hydrochloride and NagCO, (Clemm, B 24, 829) 
Groups of needles, v sol water 
Bi-henzoyl derivative 
0,H«(OBz) 0(NH2) NOBz [162 6°] Crystals 
Acetyl derivative 
0-H,(OH) C(NH«) NOAo [90°] Plates 

Di-ethyl ether C.H,(OEt) C(NH,) NOEt 
[109°] Needles p-Oxy benzenyl-amidoxim 
[168°] Made m like manner (Krone, B 24, 
884 — B'HOl [179°] 

Acetyl derivative [122 6°] 

Benzoyl derivative [166°] 
Di-benzoyl derivative [186°] 

Di ethyl ether [84°] 

o. OXY -BSNZSKYL-a- PHXNYLXKS - BI- 


AMINS [228'>] Formed 

by reducing the o nitro-anilide of sahoylio acid 
with tin and HOI (Hiibner a Mensohing, B 18, 
463 { A 210, 346) Needles, y. soL alcohol and 


ether — BHClaq — B'^tSO^daq sparmgly 
soluble needles 

o-OXY-BENZEKYI-BI.TrXEA i e 

OgH4(OH) CH(NH CO NH,)^ Formed from sali- 
cylic aldehyde and aqueous urea (Schiff, A 161, 
199) Nodular groups of needles (containing aq) 

V si sol water, si sol alcohol, insol ether — 
Cu(C»H„N 40,)2 Green pp 

Ethyl ether C.H4(OEt) CH(NjH,CO)jaq 
Crystals 

By fusmg salioyho aldehyde with urea there 
18 formed (OA(OH) CH),(NjH,CO)2. 

p-Ozy-bensenyl-m-ures Methyl ether 
C4BL4(OMe) CH(NH.CO NH2)2 Formed from 
amsio aldehyde, an aqueous solution of urea, and 
a little HOAo Yellow plates 

BI-OXY-BENZIL Di-methyl derivative 
04H4(0Me) CO CO 04H4(0Me) Anisil [138°] 
Formed by oxidismg anisoin with alkalme copper 
solution (Boesler, B 14, 827) Golden neeoUes 
(from alcohol) 

Heza-ozy-benzil Hexa-methyl deriva^ 
tive 04H2(OMe), CO CO C.H2(0Me), [189°] 

Formed by the action of sodium amalgam on an 
alcoholic solution of the tn methyl derivative of 
the amide of galhc acid (Marx, A 263, 253) 
Satiny needles, coloured bluish green by H2SO4 

p OXY-BENZIMIBO-ETHEB Ethyl de- 
rivative 0,H4(OEt)C(NH)(OEt) The hydro 
chloride is crystalline and is formed from 
C^H4(OEt)CN and aloohohc HCl (Pinner, B 
2d, 2953) 

o-OXY-BENZOIC ACIB C^H^O, i e 
C4H4(0H) CO^H Sahcykc acid Mol w 138 
[166°] (Hubner, A 162, 74) , [169° oor] (Beis- 
sert, B 23, 2244) , [167° cor ] (Dunstan a Bloch, 
Ph [3] 21, 429) S 09 at 0° (Ost, J pr [2] 
17, 2d0) , 15 at 0° , 225 at 16° , 7 925 at 100° 
(Bourgom, J Pharm Chvm [4] 30, 488 , C R 
87, 62), HC 734,990 (Berthelot a Recoura, 
A Ch [6] 18, 320) , 729,600 (Stohmann, J pr 
[2] 40, 129) H F 106,000 (Von Eechenberg) , 
135,5Ck) (S ) Occurs m the blossoms of the 
meadow sweet (Spiraa ulmana) (L6wig a. 
Weidmann, P 46, 83), and m the leaves and 
stems of Tvlipa^ Yucca^ and Hyacinthus 
(Griftiths, C J Proc 6, 122) Occurs as methyl 
ether in the oil of wintergreen (from OauUhend 
procumbene) (Cahours, A 48, 60 , Hartley, C J 
63, 664) Methyl salicylate constitutes the es- 
sential oils of Oaulthena punctata and Q leuoo 
carpa (Kdhler, B 12, 246) 

Formation — 1 By oxidation of o-oxy-benzyl 
alcohol (sahgenm), and of o-oxy benzoic alde- 
hyde (sahcylic alaehyde) — 2 By potash-fusion 
from sahcin, coumarm, mdigo, o-cresol (Barth, 
A 164, 360), toluene o-sulphomc acid, p-ohloro- 
toluene sulphonio acid (Vogt, Z [2] 6, 677), and 
other bodies— 8 By heating cupno benzoate 
with water m sealed tubes for 3 hours at 180° 
(Smith, Am 2, 888) , cf Ettlmg, A 68, 88) — 
4 From o-amido-benzoic acid by the diazo- 
reaction (Hiibner a Petermann, A 149, 129 , cf 
Gerland, A 86, 147)— 6 Together with p-oxy 
benzoic acid by heating phenol with OOl. and 
aloohohc potash (Tiemann a Beimer, h 9, 
1286) — 6 By oxidising o-tolyi sulphuno acid 
GJH4MeO SO,H with alkahne KMn04 (Heymann 
a. KOnigs, B 19, 706) —7 By heating C.H^ONa 
with sodium carbonate m a current of 
oarbomo oxide at 2<K)° PhONa + Na(0Ot+O0 
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-OA(ONa)CO^a+HCO,Na (Sohroeder, A 
221, 41) — 8 By oxidising toluene o-phosphonio 
aiad with alkalwe KMn04 (Heymann a Ednigs, 
B 19, 8806y — 9 By distilling sodium phenyl 
carbonate with KaOEt m a current of GO, 
(Hentschel, J pr [2] 27, 89) —10 By heatmg 
phenyl ethyl carbonate with NaOPh at 200° m 
a current of hydrogen, PhOEt bemg also formed 
11. Together with PhOEt by heating Ph,GO, 
with NaOEt m a current of hydrogen (H ) 

Preparation — By passing CO, over sodium- 
phenol heated at 180° C4H4(0Na)C02Na bemg 
formed and phenol distillmg over (Eolbe, A 115, 
201, J pr [2] 10, 93) GO, is first absorbed, and 
this can also take place at a lower temperature, 
and the resulting sodium phenyl carbonate 
C^^O GO,Na changes into the isomeric sodium 
iiicylate CsH4(OH) CO,Na This change can 
take place at 180° The sodium salicylate reacts 
upon excess of sodium phenol at 180°, setting 
free phenol, which distils over, leaving basic so 
diumsahcylatebehmdC,H4(OH) CO,Na+PhONa 
= PhOH + C4H4(ONa)CO,Na(B Schmitt, J pr 
[2] 81, 404 , cf Baumann, B 11, 1910) Sail- 
cyho acid is set free by acidifying the basic 
sodium sahcylate By using a measured quantity 
of 00„ starting the operation at a low tempera- 
ture and finishing it at 130°, the formation of 
basic sodium sahcylate may be avoided, so that 
half the phenol may be saved 

Properties — Colourless needles (from hot 
water) or monoolmic prisms (from alcohol) 
Sublimes at 200° Volatile with steam FeGl, 
colours its aqueous solution violet, the colour 
not bemg removed by acetic acid Prevents ppn 
of copper sulphate (^ mol ) by alkalis With 
albuminoids it forms compounds containing 
about 14 p c of the acid (Farsky, C 0 1877, 
148) Bromme- water yields a pp of OjH^Br^O 
m dilute aqueous solutions Iodine and potash 
give a red powder C,HsI(OI)CO,E (Messinger a 
Vortmann, B 22, 2321) Antiseptic Anti- 
rheumatio 

Reactions — 1 Split up mto GO, and phenol 
when rapidly heated to 220° , at 250° diphenyl- 
ene-ketone oxide [174°] is formed (Elepl, J pr 
[2] 28, 217) Cone HGlAq at 160° decomposes 
it m like manner (Graebe, A 189,143) Potash- 
fusion also gives phenol — 2 EMn04 oxidises it 
to formic acid and GO,. Chromic acid imxtwre 
acts m like manner — 8 Chlorme forms chloro- 
oxy-benzoic and di-chloro-oxybenzoio acids — 

4 lodvne and HIO, giye mono, di-, and tn-, 
lodo-oxy benzoic acids and tn-iodo-phenol — 

5 Nitrous acid passed mto its ethereal solution 
forms nitro- and diazo oxy-benzoic acids (Gold- 
berg, J pr [2] 19, 368) —6 POL forms 
0JB4(C0C5 0 BOCl, (168° at 11 mm) This 
compound is partially decomposed on distilla- 
tion, yielding o-chloro-benzoyl chlonde Moist 
air converts it mto 04H4(C0j,H) 0 PO(OH), 
Further treatment with PCI, at 170° forms 
C4H4(G0G1) OPCI4 (179° at 11 mm ) converted 
by water into 04H4(C0,H).0P(0H)4 Excess of 
PCI5 forms O4H4CI CCI3 (Cooper, A 109, 870 , 
Anschiltz, A 228,814, 239,814, Ohasanovitch, 
B 20,1166)— 7 PCI, forms O^H^OIPO,, which 

may be 0,H4 ^q^^^P 01 It forms crystals 

^7°} (127° at 11 mm ), and is sol ether, benzene, 
and CHC1„ but decomposed by water into sali- 


cyhc and phosphorous acids (Anschutz a Emery, 
A 289, 801) It 18 converted by PCI, or free 
chlonne into C,H4Cl,PO, (167° at 11 mm L S G 
^ 1 557 , whence water forms C,H4(OH)5PO, 
[142°] The chlonde C,H4ClPO, takes up brom- 
me forming C,H401Br,PO, (c 187° at 12 mm ). 

8 Aniline at 210° produces aniline, phenol, 
and 04H4(0H) CONPhH (Limpncht, B 22, 
2906) — 9 Cyanamide and alcohol at 100° form 
urea and 0 oxy-benzoic ether — 10 Bemamidine 
forms a compound OjjH^NjO (Pinner, B 23, 
3824) — 11 Glycerin and gaseous HCl forms 
C4H4(0H) CO OC,H,Cl2 [44°J, S G 1 331 (Gottig, 
B 24, 608), whence sodic salicylate at 180°-200° 
forms crystalline C,H5(0 CO C4H4OH), and 
CH(OBz)(CH, 0 C00,H40H), [95°] (Fritsch, B 
24, 779) — 12 Acetoclilwhydrose forms C ^HjoO,, 
[185°], whence C„H„(OAo),0, [111°] (Michael, 
B 16, 1922) —13 Phenol and SnCl, at 120° 
yield op di oxy benzophenone [144°] (Michael, 
Am 6,83) — 14 Resorcin at 200° forms tn oxy- 
benzophenone — 16 Orcin gives ‘ (/3) oxy- 

methyl xanthone ' 04H4<^^^C,H,Me(0H) 

[285°] (Von Kostanecki a Nessler, B 24, 1895) 
16 Phloroglucin forms iso euxanthone 

0,H,<(^>C,Hj(OH), [247°] —17 Whon taken 

internally it is excreted as salicyluno acid or 
sahcyl glycocoll C,H,N04 [c 160°] (Bertagnini, 
II Nuovo CimentOy i 363) — 18 With camphor 
it forms a compound C,H4032C,oHi40 [60°] [a]^ 
= + 27° 3 (in dilute alcohol) (L6ger, C R 111, 
110) — 19 E2S,0, (17 pts ) added to a solution 
of sahcylic acid (10 pts ) and KOH (8 pts ) m 
water (25 pts ) forms the crystalline compound 
04H4(C0,E) OSO3E (Baumann, B 11, 1914) — 

20 A solution of salicylic acid and borax m 
water deposits crystals of 0,4H,oNaBO„ whence 
the corresponding salts NH4A', KA.', MgA'^ lOaq 
and CaA'jlOaq (Jahns, Ar Ph [3] 12, 212) — 

21 Chloral at 140° forms C4H4<2 q 0^^®^ 

[124°] (Wallach,A 193, 1) 

Salts — C«H4(ONa) COjNa With POCl, it 
gives di phenylene ketone oxide CjjHgO, [174°] 
The normal salt C,H4(OHj CO,Na is converted 
by POCI3 into an isomeno body [91°] (B Bicher, 
J pr [2] 23, 349 , 28, 303) — NaHA', Large 
crystals, sol alcohol (E Hoffmann, Ar Ph [3] 
12, 226) — EA'iaq Decomposed at 210° into 
CO„ phenol, and isodium p oxy benzoate (Ost, 
J pr [2] 11, 892) In presence of excess of 
EOH the change does not take place The Ka 
salt does not give p oxy benzoic acid when 
heated alone or with NaOH, but when heated m 
a current of COa at 300° it yields oxy-isophthalio 
and oxy tnmesio acids — NH4A' — NH4A' ^ aq 
monoclinic crystals — BaA'aaq Small needles, 
si sol cold water — BaC7H40,2aq Keedles, si 
sol hot water — SrA'22aq — CaA'22aq Octahe- 
dra, V sol water, soL alcohol — CaCA^s&fi* 
Crystalhne powder, nearly msol water — 
MgA'adaq — ZnA'a3aq S 5 at 20° Needles, 
sol alcohol (Vulpius, Ar Ph [3] 14, 239) — 
ZnA'3 2aq (Mangnao, J 1855, 485) — CdA'aaq -- 
HgC^HgO, (Lajoux a Grandval, J Ph [6] 20, 6). 
— HgAv — PbA'-aq — PbO,H40,. — Oxysalt . 
Pb30,(<^H40,)~— TIA' — TlaC^H^O,.— BiOAL 
Insoluble powder got by adding sodium salicylate 
to a solution of bismuth nitrate m glyoenn 
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(Wolff, Ph [8] 14, 508) —AlA', (Van der Velden, 
J pr [2] 16, 161/— FeA', brown pp , qmckly 
becoming violet — Mn A'j 2aq — Cu A'j 4aq bluish- 
green needles, v sol water and alcohol. — 
CuO,H405aq Insoluble — CuK4(0jH40,)24aq 
gr<‘en tables, v sol water — CuBa(C7H40,)24aq 
(Pellizzari, O 14, 366) — AgA' monoclinio 
needles 

Methyl ether 04H4(0H) CO^Me Mol w 
162 (224° cor) S G fi 1 197 SV 156 9 
(Bamsay), 166 7 (Lessen, A 254, 64) HF 
129,224 (Stohmann, J pr [2] 36, 353) Cionsti 
tutes oil of wi^tergreen, oil of Oaulthena punc 
tata and Uucocarpa, and oil of birch (Kohler, B 
12, 246 , Pettigrew, Ph [3] 14, 167) PClj yields 
€4114(0001) 0 POClj (v supra) Phenyl cyanate 
at 160° forms 04H4(C0jMe) O OONHPh [238°] 
(Snape, G J 47, 776) Hydroxylamine hydro- 
chloride yields 04H4(0H) CO NH(OH) [169°] 
(Jeaurenaud, B 22, 1273) Benzamide forms, on 
heating, phenyl benzoate and a compound 
CjjH 28N4O [256° cor ] crystallising from chloro 
form m yellow needles (Guareschi, A 171, 143) 
Forms the crystallme salts C4H4(OK) COjMe ^aq 
and BaA'2 aq 

Ethyl ether Eik! (227°) HF 139,252 
Oil (Gottig, B 9, 1473) With benzamidme 
hydrochloride it gives (C7H405)C,H7N0 [120°], 
benzamidme salicylate C,4H,4N20s [202°], and a 
compound Cj.Hj.N.O [246°], whence C2,H,4AoN,0 
[141°] (Pinner, B 23, 2936) 

Ethylene ether O.'Bnk!^ [83°] 

Propyl ether PrA'" (239°) S G 1 021 
HF 147,880 

Isoamyl ether (270°) 

Phenyl ether Ihk! Salol [42°] Formed 
by slowly adding POCl, (28 g ) to a mixture of 
sahcylic acid (60 g ) with phenol (48 g ) at 135° 
(Seiffert, J pr [2] 31, 472) Anti rheumatic 
The yield is good (99 g ) Trimetrio tablets (from 
alcohol, ahe- 963 1 697 (L6ger), insol water 
Its alcoholic solution is coloured violet by FeCl, 
Cone NaOH forms solid CgH4(ONa) COjPh, but 
boiling NaOHAq saponifies it When heated for 
a long time to lulling it gives 00^, phenol, and 
diphenylene ketone oxide Dissolved in HOAc 
it IS nitrated by HNO, to CaH3(N02)(0H) COjPh 
[160°] and a di nitro- compound [183°] HNO, 
(SG 163) forms also C,H(NOJ,(OH) CO^Ph 
[100°] (Knebel, J pr [2] 42, 158) 
Nitro-phenoxy ethyl ether 
04H4(N02)0 C2H4A' The 0 isomende [106°] 
yields an acetyl derivative [80°] Thep isomende 
crystalhses from alcohol in needles [131°] (Wag 
ner, J pr [2] 27, 216) 

Totyl ethers The 0 , m , and 

p compounds [36°], [74°], and [39°] are insol 
water, si sol alcohol (Nenoki, C R 108, 254) 
Methyl derivative C4H4(OMc) CO^H 
[98 6°) S G 1 1801 fip 1 6521 64 69 

(Brfihl) S 5 at 20° Formed by sapomfymg 
its methyl ether, which is formed from oil of 
Wintergreen, KOMe, and Mel (Cahours, A 92, 
316) Monochnio tables (from water) Its 
aqueous solution is not coloured by FeOl^ 
Yields the salts BaA',, PbA', aq, and AgA', and 
the ethers MeA' (228°), EtA' (236°) (POlsing, B 
17, 486), and PhA' [69®] (Seiffert, J pr [2] 81, 
474) 

Ethyl derivative 0,H4(OEt) CO2H 
tl9 4°] Forms the salts CaA',, BaA'^, PbA', 2aq, 


Cu 2A',(OH), and AgA' (Kraut, A 160 1) and the 
ethers MeA' (246°) and EtA' (251°) 

Isopropyl derivative CaH4(OPr) CO H 
Oil, forming the salts CaA'22aq, BaA'^aq, and 
AgA' iaq and the ether MeA' (250°) 

Allyl derivative C4H4(OC3Hjj) CO^H 
[113°] Forms the salt AgA' and the ether 
MeA' (246°) (Scichilone, Q 12, 449). 

Ethylene derivativeC^13.^{0 OaH4 C02H)2. 
[152°] Formed by saponification of its ethyl 
ether EtjA" [97°], which is itself got by heating 
C4H4(ONa) COjEt with ethylene bromide at 130° 
Silky needles (from water) (Weddige, J pr [2] 
21, 128) 

Phenyl derivative C4H,(OPh) COjH 
[113°] (365°) Formed by adding Na to 

C4H4(0H) COjPh at 300° (Graebe, B 21, 502), 
and also by the action of phenol on o-diazo 
benzoic acid (Griess, B 21, 982) Plates, v si 
sol hot water Heated with cone H2SO4 it 
yields diphenylene ketone oxide Heating with 
baryta forms diphenyl oxide [25°] Bromine 
water at 150° forms CaH^rjO CaH4CO,H [176°], 
whence AgA' and EtA' [57°] (Arbenz, A 257, 
86) HNO, at 0° forms a di nitro- derivative 
[163°], which gives the salts BaA'24aq, CaA'g 4aq, 
and AgA', and the ethers MeA' [126°], EtA' 
[76°], and an amide [166°] The phenyl deriva- 
tive of salicyhc acid forms the salts NH4A', KA', 
CaA'2 2aq, BaA'jaq, and AgA', and the ether, 
MeA' and EtA', boiling above 360°, and PhA' 
[109°] 

Nitro-phenyl ethylene derivative 
OC2H4O C,H4 COjH. The 0- acid 
[142°-148°] forms a crystallme ether EtV 
[c 100°], and the p acid [132°] forms a similar 
ether EtA' [81°] (Wagner, J pr [2] 27, 214) 
The 0- acid yields on reduction an amido acid 
[110°], formmg C.jH^NO, HCl [177°] 

Benzyl derivative CgHsCH^O O4H4 CO^BL 
[75°] Tables (Perkin, 148, 27)— AgA' 

Tolyl derivative Occurs m natural sail 
cyhc acid (J Williams, Ph [3] 8, 785) 

Acetyl derivative CeH4(OAc) CO H 
[118°] Formed from the acid and AcOl (Kraut, 
A 150, 9) Needles (from water), v si sol 
cold water Hydrolysed by alkabs, but not by 
boihng water 

Benzoyl derivative C8H4(OB2) CO«H 
The crystalline methyl ether MeA' is formed 
from methyl salicylate and BzCl (Gerhardt, A Ch 
[3] 46, 104) 

C*H4(0H)C0NH2 [139°] From 

the ethers and NH,Aq (Limpncht, A 98, 258) 
Formed by the action of AcCl on o-oxy benzald 
oxim (Olaisen a Stock, B 24, 138) Hates and 
tables Gives saligenm on reduction with sodium 
amalgam (Hutchinson, C J 67, 967) With 
bromine water it yields CeH,Br,(OH) CONH, 
[183°] (Spilker, B 22, 2769) When heated in 
a current of HCl it forms (0,jH4(OH) CO),NH 
[199°], which yields (OjHaOJ^NAg and 
(OuH.jNOJjHCl —AgA' floooulent pp 
Benzoyl derivative of the amide 
OeH4(OBz) CONH,. [200°] Needles, si soL 
alcohol 

Cuminyl derivative of amide [200°] 
Methyl derivative of the amide 
CA(OMe)CONH, [129°] Prisms (from 
emer) (Gnmaux, Bh [2] 13, 26) The homo- 
logous ethyl denvative [110°I (Limpiicht, A, 
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98, 264) and isopropyl derivative are «iys- 
lalline 

Amhde 0«H4(0H> CONHPh [184<’] 
Pnsms (from dilate alcohol) (Wanstrat, B 6, 
336 , Kupferberg, J pr [2] 16, 442 , Hiibner a 
Measching, A, 210, 841) FeCl, coloors its alco- 
holic solution violet On heating with sulphur 

it forms OeH4^ g^O 0^40H [129°] (Hofmann, 

B 18, 1237) Tields on mtration 
0,H,(N0,)(0H) CONHPh [224°] Forms the salts 
KC„H,oNOj 2iaq and TlOj^j^NOa 

Nitro^amlide C,H4(OH) CO NHOaH4NO,. 
The 0 ; m-f and p- varieties melt at 154°, 218°, 
and 280° respectively 

p-Tolu%de 0,H,O,NH0,H, [166°] 

PipertdtdB 0,H4(0H) CO NO»H,. [142°] 
Yellowish tables (Schotten, B 21, 2252) 

Sydroxylamtae 04H4(0H) CO NH(OH). 
[169°] Needles Yields Pb(0,H4N0,)a4aq (Jean- 
renaud, B 22, 1270) 

Anhydride 0(CflH4C02H)2 DtsaUcylto 
acid Formed, toge^er with sahcylide, by the 
action of POCI3 on dry sodium salicylate (Ger- 
hardt, A* Oh [8] 37, 322) Amorphous mass, 
V sol alcohol and ether Gives no colour with 
FeClj Dissolves unchanged in aqueous Na^CO, 
Boiling EOHAq converts it into sahcylio acid 
An a^ydnde 0ja,40„ is formed by heatmg 
sodium sahoylate (3 pts ) with POCl, (1 pt ) at 
160° (Kraut, A 160, 18) It is msol cold 
alcohol A third anhydnde CmHuO, is got by 
heating C,H4jOAo) CO^H at 200°-240° (fcraut) 
It IS sol alconol, and softens at 70° 

Internal anhydride 

C.H,<^ Sahcyltde [196°-200°] 

Formed as above Nodular groups of plates 
(from alcohol) (Schiff, A 163, 220) Insol 
water, si sol alcohol Not attacked by AcCl 
Beconverted by potash into sahcyhc acid A 
resmous anhydnde Cs^HigO^ accompanying 
salicylide is still less soluble in alcohol 

Nitrile C,H4(0H) CN. o-Cyanchphenol 
[98°] Formed by the action of PjO, or PjSj on 
the amide, and also from G,H4(OH) CH NOH 
and ACjO (Miller, B 22, 2771, 2797 , Tiemann, 
B 20, 8082 , Meyer, B 20, 3289 , c/ Qnmaux, 
Bl [2] 13, 26 , Ahrens, B 20, 2953) Formed 
also from diazophenol chlonde by Sandmeyer’s 
reaction In most of these preparations it is 
accompamed by a small quantity of a substance 
meltmg at 195° Needles, v sol alcohol, m sol 
cold water Coloured violet by FeCl, Gives a 
white cxystalhne pp, with bromme water Gives 
B methyl derivative CaH4(OMe) CN (256°), 
and an ethyl derivative CA(0£t) CN 
(258°) which may be got from C,H4(0£t)NH2 
(Pinner, B 23,2962) The acetyl derivative 
C-H4 (OAc) CN is an oU (253°) (Lach, B 17, 1672) 
while the benzoyl derivative C,H4(0£z) CN 
[149°] is crystalune (Limpricht, A 99, 250, 
Henry, B, 2, 491) 

Polynitrile (C,H4(OH) CN);,. [296°~299°] 
Obtamed by heating the amide to 270° (L ) and 
as a by-product m prepanng the mtrile (Miller, 
B 22, 2798) Yellow needles, msol lucohol, 
si sol ether. Decomposed by HOI at 200° into 
COs, phenol, and NH. 

m-Oxy-benioio acid C,H4(OH) CO^H [200°], 
S* 87 at 0° (Ost) , *9 at 18° (Fittica, B 11, 1208). 


HF 111,000 (Von Bechenberg) ; 136,000 (Stoh« 
mann, J pr [2] 40, 129) C 729,000 

Formation — 1 By the action of nitrous acid 
on amido benzoic acid (Gerland, A 91, 185 , 
Graebe a. Schultzen, A 142, 850) — 2 By fusing 
sulpho-benzoic acid with potash (Barth, A If 8, 
80) — 8 By potash fusion from m chloro benzoic 
acid (Dembey, A 148, 222), m cresol, and even 
benzoic acid (Barth, A 154, 361 , M 3, 802) 

Properties — Nodular groups of needles (from 
water) May be distilled V sol boiling water 
and alcohol Volatile with steam Blackens 
when qmckly heated to 800°, .but gives no 
phenol When the acid (2 mols ) is heated with 
baryta (8 mols^ at 850° it forms no phenol un 
less the baryta is used in large excess (7 mols ) 
(Klepl, J pr [2] 27, 169) It tastes sweet Its 
solutions are not coloured by FeClj lodme 
and KOHAq, followed by an acid, give a coffee- 
brown pp (Messmger, B 22, 2321) It is not 
acted upon by hydroxylamine 

Beactions —1 Bromine (6 mols ) forms tri- 
bromo-w-oxy benzoic acid, soluble in water 
(Werner, Bl [2] 46, 276) — 2 Sodium amalgam 
reduces it, in acid solution, to m oxy benzy 
alcohol — 8 Cone H2SO4 forms, on heatmg, 
several di oxy anthraqumones {g v ) When 
benzoic acid is also present, the two oxy an 
thraquinones are also formed — 4 Heated with 
cinnamic acid and H^S04 yields anthracou 
mann Oj^HgO, [260°] (v Cinnxmio acid, Reaction 
14) —5 By nitration with dilute nitric acid, 
which takes place extremely readily, it yields 
a mixture of three nitro oxy-benzoic acids 
OeH,(NO,)(OH)CO,H[4 3 1], [2 3 1], and [5 3 1] 
(Griess, B 20, 403) — 6 PCl^ forms the chloride 
C3H4(C0C1) OPOCI3 of w-carboxy phenyl phos 
phono acid {q v ) — 7 The K salt heated with 
K,SA ^onns SO3K 0 O.H4 CO^K [220°-225°] 
(Baumann, B 11, 1916) — 8 When taken inter 
nally, it appears m the unne as oxybenzurio 
acid 03H4(0H)C0NHCH2C02H, crystallismg 
in needles (Baumann a Herter, H 1, 260) 

Salts. — NH4A' needles, v sol cold water 
— CaA'jSaq m sol water— BaA', gummy — 
TLA' — Tl2C,H40, — PbA', — CdA'* — CuA'* aq 
green needles 

Acetyl derivative ObH^(OAc) COjH 
[127°] 

Ethyl ether^ik! [72°] (282°) Tables 

(from water), nearly msol cold water Cone 
NaOHAq forms crystalline CaH4(ONa) COaEt 

Methyl derivative CaH4(OMe) COjH 
[107°] Formed from its methyl ether, and also 
by oxidising OH, CJE[4(OMe) with KMn04 (Oppen 
heim a Pfaff, B 8, 887) Formed also by the 
action of CO, and Na on C,H4Br(OMe) (Kdrner, 
Bull Acad Belg [2] 24, 155) and by boiling the 
sulphate of m-diazobenzoio acid with MeOH 
(Gness, B 21, 979) White needles, v si sol 
cold water It forms the salts Ca A', aq and AgA' 
and the ether 0,H4(0Me)G02Me which is formed 
by heating m-ozybenzoic acid with EOH and 
Mel at 140° 

Ethyl derivative 0,H4f0£t).C02H. 
[187°] Formed from its etnyl other 
0,H4(OEt) CO,Et (263°) (Hemtz, A 153,881) or 
by boihng the stupha^ of diazo-benzoio acid 
with alcohol (Fittica, B 11, 1209 , Griess, B 21, 
979) Needles. Yields CaA'3 2aq, BaA',2aq, 
,4md AgA'. 
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Allyl d$rlva*iv$ 0«HJ00|H,) COjH 
[148^ Colourless iamine Its ethyl ether is a 
thiok pungent oil (284°) (Sciohilone, G 12, 44^ 

Phi.nyl derivative 0<,H4(0Ph) COjH 
[146°] Formed by the action of phenol on the 
sulphate of m-diazo benzoic acid (Griess, B 
21, 980) Needles, almost insol not water 
Yields BaA'2 3|aq 

0.H4(0H)C0NH2 [167°] Formed 
from the ether and cone NH,Aq (Schulerud, 
J w [2] 22, 290) Thm plates (from water), 
Bof alcohol and ether, insol chloroform 

Anihde 0«H,(0H) CONHPh [165°] 
Needles, msol water (Kupferberg, J pr [2] 16, 
442) 

Nitrile 0,H4(0H) CN [82°] Formed by 
the diazo- reaction from C,H4(NELJ CN by dis- 
placing NHj by OH (Griess, B 8, 859) or from 
CrtH4(NH2) OH by displacmg amidogen by Cy 
(i^rens, B 20, 2953) Plates (from water) with 
mtensely sweet taste Its acetyl denyative 
0^4 (OAo) on [60°] is got by boilmg m oxy- 
benzaldoxim with ACgO (Clemm, B 24, 827) 

Anhydride Cj^HioOj Formed, together 
with an anhydride CmH^O,, [165°] by the action 
of POCI3 at 45° on w-oxy benzoic acid (Schiff, 
B 15, 2588) Minute crystals, sol boilmg alco 
hoi 

Tetra-hydride CO^H 

Formed by warming the tetrahydride of oxy- 
terephthalic acid with water (Baeyer a Lutein, 
B 22, 2183) Mixes with water Forms the 
hygroscopic salt NaA' crystallising in slender 
needles Yields an oxim C,H„NOa [170°] and a 
phenyl hydrazide O^HjaNjOj [126°] 

p Oxy benzoic acid OjH4(OH) COjH [213°] 

S 173 at 0° (Ost, J pr [2j 17, 230) , 8 at 15° 
(Saytzeff) HF 113,000 (Von Eechenberg) , 
139,100 (Stohmann, J pr [2] 40, 130) H C 
725,900 

Formation — 1 By heating anisic acid with 
cone HIAq at 130° for 12 hours (Saytzeff, A 
127, 129) — 2 By the action of mtrous acid on 
p amido benzoic acid (G Fischer, A 127, 145) 

3 By potash fusion from p sulpho benzoic acid 
(Remsen, Z [2] 7, 81 , 178, 281), anethol 

(Ladenburg, A Suppl 8, 87), amsic acid (Barth, 
Sitz W 64 [2] 633), gum benzoin, acaroid resm 
(Hlasiwetz a Barth, A 134, 265 , 138, 61), 
tyrosme (Barth, A 136, 110 , Ost, J, pr [2] 12, 
159), carthamin (Malm, A 136, 115), pbloretio 
acid, p cresol, and even benzoic acid (Barth, A 
162, 96 ,164, 369 , 164, 141 , Af 3,802) —8 By 
passing CO2 through G^H^OK dissolved in boiling 
phenol, or, better, by heating 0,HjOK m a 
current of CO« at 170°-210° (Kolbe, J pr [2] 8, 
336, 10,89,451, 11,24, Oet, J pr [2] 11,886, 
Hartmann, J w [2] 16, 35) At 130°-150° the 
product is sfldicyho acid — 4 The basic salt 
GgH4(OK) OO^Kls formed, together with CO, and 
phenol, by heatmg potassium (but not sodium) 
salicylate at 220° A mixture of sahoyho acid 
(1 mol ) and excess of KOH (8 mols.) is not 
affected at 250°, but at 800° yields only K^CO, 
and GgH^OK —5 Together with a smaller quan- 
tity of salicylic acid by heating phenol with 
alcoholic potash (or soda) and CGI4 The re- 
action takes place less qmckly m aqueous solu- 
tion (Tieraann a Beimer, B 9, 1285 ; Hasse, B 
10, 218b) 


Properties — -Monoclimo crystals (oontammg 
aq) , a 5 c«l 370 1 1 102 , 3 = 105° 26' V soL 
hot water, alcohol, and ether, si sol chloroform 
(unlike salicylic acid) and CS, (unlike benzoiO 
acid) Split op at 220° into CO, and phenol 
Witn iodine and potash it gives a pale-red pp^ 
which becomes yellow on acidifying (Messinger 
a Vortmann, B 22, 2321) Not attacked by 
hydroxy lamme With FeCl, it gives a yellow 
amorphous pp Excess of bromine water gives 
CO, and tn-bromo phenol 

Reactions — 1 p-Oxy benzoic acid (1 moL) is 
converted by PCI5 (1 mol ) mto CjH^CljPOj i e 
C.H4(C0C1)0P0C1, (176° at 14 mm) SG ^ 

1 542 This chloride shows the foUowmg reac 
tions (a) Water forms p carboxy-phenyl phos 
phone acid C*H4(CO,H)OPO(OH)2 which forms 
plates [200°], v sol water, alconol, and ether 
It IS not decomposed by boilmg aqueous £OH, 
but water at 160° forms phosphono acid and p- 
oxy benzoic acid (6) Distillation under atmo 
sphenc pressure somewhat decomposes it (c) 
The chloride (1 mol ) heated with PCI5 11 moL) 
at 160° forms p chloro benzoyl cnloride, 
C,H4C1 COCl (Anschutz a Moore, A 239, 342) 

2 On distillation half of it sphts up mto phenol 
and CO,, the rest yields several anhydrides — 3 
The K salt when distiUed yields diphenylene 
oxide, di-phenylene-ketone oxide, and phenol 
(Goldschmiedt, M 4, 127) — 4 Yields 50 or 
60 p c of the theoretical amount of phenol on 
fusion with NaOH (Barth a Schreder, B 12, 
1257) — 5 The Na salt heated in a current of 
CO, at 290° yields sahoyho acid (Kupferberg, 
J pr [2] 16, 424) — 6 The Ca salt on dry dis- 
tillation yields phenol, CO„ salicylic acid, oxy- 
isophthahc acid, diphenylene oxide, and di- 
phenylene ketone oxide — 7 H,S04 at 100° forms 
C„H,(OH)(SO,H) CO,H (Klepl, J pr [2] 28, 
196) —8 The E salt heated with K,S,0, forms 
C«H4(C0JC) O S0,K (Baumann, B 11, 1916) — 
9 Taken internally it appears m the urine as 
p oxy benzuric acid C,E[,N04 [c 228°] 

Salts — N aA', 5aq very soluble efflorescent 
plates — Na,C,H40, — KA'3aq — NH4A'aq long 
efflorescent prisms — CaA',4aq slender needles 
' — ^BaA',aq flat needles — BaA',2aq rhombo- 
hedra — BaCJH40, sandy powder — TIA' 

CdA',4aq — CdA',6aq — ZnA'2 8aq — PbA',2aq 
CuA'2 6aq — AgA' 2aq 

Acetyl derivative 04H4(OAo) COj^BL 
[185°] By heating the acid with Ac,0 Silvery 
plates (from CHCl,) 

Methyl ether MeA' [117°] ^83°). 

H F 138,800 Formed from the acid, KOH, and 
Mel (Ladenburg a Fitz, A 141, 250) Large 
tables (from ether), v si sol hot water 

Ethyl ether EtA' [112 6°] (G), [116»] 
(Hartmann) (298°) HF 147,690 Formed from 
the acid, alcohol, and HCl (Graebe, A 139, 134). 
Crystalhne Yields sohd 02H4(0Na) CO,Et 

Phenyl ether PhA' [176°] Present m 
the volatile product of the destructive distilla- 
tion of p oxy -benzoic acid (Klepl, J or [2] 28, 
214) Trimetno tablets (from chloroform) 
Saponified by cold NaOHAq With alcohol and 
HCl it yields phenol and p oxy benzoio amd 
The acetyl denvative CgH4(OAc) COgPh orystal- 
hses m long plates [84°] 

Methyl derivative CsH4(OMe) CO,H. 
Anisioaovd Mol w 152 [184°]. (275‘^..280‘»). 
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6 04 at 18* H Op 896,200 HJ* 132,800 
(Stohmann, J •pr [2] 40, 181) Formed by oxi 
dation of amse-oampbor, and of oils of anise, 
fennel, and tarragon, being derived from the 
anethol contained therein (Cahours, A Ch [3] 
2, 287 , 14, 483 , 23, 361 , 25, 21 , 27, 439 , 
Laurent, Bev scient 10, 6, 362 , Gerhardt, A Ch 
[8] 7, 292 , Ladenburg, A 141, 241) Obtained 
also from its methyl ether, which is formed by 
heating p oxy benzoic acid (1 mol ) with KOH 
(2 mols ) and Mel (2 mols ) at 120° (Ladenburg) 
It IS a product of the oxidation of ohica (Erd 
mann, J pr 71, 198) It is also produced by 
oxidising C«H4Me(OMeJ (Komer, Bl [2] 10,468) 
and by boibng the sulphate of p diazobenzoic 
acid with MeOH (Griess, B 21, 979) Prepared 
by mixing basic potassic p oxybenzoate (got by 
heating potassic salicylate at 220°, or by adding 
EOH to a solution of p oxybenzoio acid) with a 
solution of KMeS04 and evaporating to dryness 
The residue is treated with HCl, and the anisic 
jsoid separated from undecomposed p oxybenzoic 
acid by solution in chloroform (E v Meyer a 
P Eichter, J pr [2] 32, 429) Monoclinic 
pnsms, m sol hot water Yields, on nitration, 
C,H3(N02) (OMe)C02H, 0flH3(N02)20Me, and 
CeELjjNOjaOMe HIAq converts it into Mel and 
^-oxy-benzoic acid (Graebe, A 139, 148) When 
taken mtemallyit passes mto the unne as anis- 
uno acid {q v ), POCI3 forms the anhydride 
0,«H,40, [99°]JPiBam, A 102, 284) PCI3 forms 
crystalline 03H4(OMe) GOGl Forms the salts 
NH4A^ KA^ NaA' Jaq, NaA'Saq, BaA'2, SrA'^aq, 
CaA'2 aq, MgA'a 4aq, PbA'j aq, ZnA', 3aq, 
GdA'aOaq, Pb(OH)A', Cr2A',(OH)3, MnA'^Oaq, 
CoA'jOaq, NiA'^O^, CuA'^Saq, CuA'(OH), and 
AgA' (Borrella, G 16, 303) Its et tiers are 
MeA' [47°], (255°) and EtA (c 263°) Its amide 
G^H^Me) CONH2 [163°] is formed by the action 
of on C3H4(OMe) GOGl It is also formed by 
passing cyamc acid vapour and dry HGl through 
03H50Me containing ^Gly, and by the action of 
ClOONH^and AlGl,on GAOMe dissolved m GS, 
(Gattermann, A 244,62, B 23,1197) It crys- 
tallises from water in needles or plates The 
anihde G3H4(OMe) GONPhH [169°] is formed 
by the action of phenyl oyanate on anisole con- 
tmning AlCla (Leuchart a Schmidt, B 18, 2338) 
The nitrile C3H4(OM0) GN, [62°], (254°), is 
formed by heatmg the amide alone or with PGI5 
(Henry, Z [2] 6, 209 , B 2, 667), and by heatmg 
C3H4(OMe) CH NOH with AcGl at 116° (Miller, 
B 22, 2791) It crystallises in needles, v sol 
alcohol and ether Hydroxylamine converts it 
into 03H4(0Me)G(NH2)N0H [123°] 

Ethyl aertvative CaH4(OEt) COjH 
[195°] Formed from its ether EtA' (275°) 
which IS got fromjp-oxy benzoic acid, EOH, and 
EtI (L a F ) Got also by oxidismg the ethyl 
derivative of phloretio acid with chromic acid 
mixture (Eomer a Corbetta, B 7, 1781) , and 
by boilmg the sulphate of p diazo-benzoic acid 
with alcohol (Gness, B 21, 980) Needles 
Yields AgA' orystaUismg in needles The amide 
Cja[4(OEt) CONH, [202°] (G), [206°] (P), is 
fom^ by the action of cyanic acid or CIGONH3 
on GaH40£t m presence of Aid, (Gattermann, 
A. 244, 63 3 B 23, 1197), and by adding NaOHAq 
to y>-ethoxy-benzamidine hydrochloride (Pinner, 
B 28, 2964) The anilide C,H4(OEt) CONHPh 
[170°] is formed by the action of phenyl oyanate 


on phenetole m presence of AIGI, (L a S ) The 
nitrile 03H4(0Et) ON [69°] (258°), is got from 
C3H4(OEt) NHgby Sandmeyer’s reaction (Pinner, 
B 23, 2953) It is volatile with steam 

Ethylene derivative The amide 
C3H4(003H4 00NH2)2 [280°] 18 formed by tke 
action of OICONH2 on 02H4(0Ph)2 in GSj, m pre- 
sence of Alois (Gattermann, A 244, 69) 

Allyl derivative G,HsO OgH4 GO^H 
[123°] Formed from its ether EtA' [109°] 
(260°) which IS got by heating p oxy-benzoic 
ether with EOH and allyl iodide at 120° 
(Scichilone, Q 12, 461) 

Phenyl derivative OsH4(OPh) GO2H 
[160°] Obtamed by the action of phenol on the 
sulphate of p diazo benzoic acid (Gness, B 21, 
980), and also by the action of boiling alcoholic 
potash uponOsH4(OPh) C02Ph,awhite sublimate 
[73°-78°] got by strongly heating p oxybenzide 
in a current of hot GO2 (Klepl, J pr [2] 28, 200) 
Phenoxy-ethyl derivative 
G2H4(OPh) 0 GsH 4 COjiH [196°] Satiny needles 
(from alcohol) (Wagner, J pr [2] 27, 227) Its 
ether EtA' [81°] is crystalline 

Nitro-phenoxy-ethyl derivative 
GsH 4(N02 ) O GjH 4 0 G3H4GO2H The 0 - com 
pound [207°] forms an ether EtA' [103°] crystal 
hsing from alcohol in plates, and may be re 
duced to 0 sH 4(NH2) 0 CjH^O GeH4 CO^H [185°] 
The p- isomeride [218°] forms a salt NaA'3aq 
and an ether EtA' [181°] crystallising in minute 
needles 

Awide CsH 4(OH)GONH, [162°] Needles 
(containing aq) Forms the sodium compounds 
G«H4(ONa) GONH2 and G3H4(ONa) GONH3GI 
I [206°] Yields p oxy benzyl alcohol on reduc 
tion with sodium amalgam (Hutchinson, B 24, 
175) 

A wtZideG«H4(OH) GONPhH [197°] Yellow 
plates, V sol alcohol 

Piperidide 03H4(0H) GONG^H.o [210°] 
Prisms (from dilute alcohol) (Schotten, B 21, 
2254) 

Nitrile 03H4(0H) GN p - Cyanophenol 
[113°] Formed by distilling ammonium p oxy 
benzoate with P3O3 (Hartmann) Formed also 
from p amido phenol by Sandmeyer’s reaction 
(Ahrens, B 20, 2954), and by the action of NH, 
on p-oxy benzide Thin trimetric lamince , 
ahctM 865 1 2 308 M sol hot water Forms 
an acetyl derivative OaH4(OAc) GN, [57°], 
(266°), crystallising in white needles 

Anhydride C7H4O2 p-Oxyhemide Left 
in the retort after distilling p-oxy benzoic acid 
below 360° (Elepl, J pr [2] 26, 625 , 28, 194) 
White amorphous powder, blackemng at 350° 
without melting Insol alcohol Beconverted 
into p oxy-benzoic acid by boilmg EOHAq , not 
attacked by NH, or NasGOgAq Heated m sealed 
tubes with POI3 it yields C3H4Cf GGl, 
Anhydride C^HjoGj le 
C03H.0,H4 0 GO G.H4 OH [261°] A product 
of the action of heat on p oxy benzoic acid 
Minute needles, v sol alcohol Quickly con 
verted by alkaUs mtop-oxy-benzoic acid Yields 
NaA', BaA'« and [217°] 

Anhydride OsiHuOft^ 
CO3HOAOOOOAOOOO3H4OH [280°] S 
(alcohol) 45 in the cold, 1 3 at 78° Accom- 
pamesp oxybenzide. Crystalhne powder Con 
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Terted bj potash intop oxy benzoic acid Gives 
and 0,iH,^cG, [230^] 

Anhydride (LHjgO, Fonned from the 
und and FOCI, (Sohiff, B 15, 2588) Insoluble 
lowderj^ 

Di-oxy benzoic acid i e 

I}^,(0 H)jC 05 jH [3 2 1] Pyrocatech/in carboxylic 
icid Mol w 164 [204°] Formed in small 
luantity, together with protocatechuic acid by 
leating pyrocateohin (1 pt) with ammonium 
carbonate (4 pts ) and water (6 pts ) at 140° (A 
Miller, C J 41, 398 , A 220, 116) Formed 
also by heating lodosalicyho acid with £OH 
Needles (contihning 2aq), m sol water, v sol 
alcohol and ether FeCl, gives a blue colour not 
destroyed by excess, but changed to violet red by 
NaaCO, Gives a flocculentpp with Pb(OAc)2 — 
BaA'jbaq prisma (S of BaA'j) 1 at 18° 
Isomende v Pkotocatechuio acid 
s Di oxy benzoic acidCaH,(0H)2C02H[6 3 1] 
(a) Resorcyhc acid [222°] (B a S ) , [233°] (B ) 
Formed by fusing s di sulpho benzoic acid with 
potash (Barth a Senhofer, A 159, 222) Formed 
also from bromo sulpho benzoic acid by potash- 
fusion (Bdttinger, B 8, 374) Prisms or needles 
(containing 1^ aq), m sol cold water Gives no 
colour with FeClg Cone H2SO4 at 140° forms a 
red solution whence water ppts green flakes of 
anthrachrysone Yields resorcin on 

fusion with potash 

Salts — NaA'aq — BaA'24aq — CuA'aB^aq — 
CdA'54 Jaq — AgA'aq erj stalline pp 

Ethyl ether htA' [below 100°] Pnsms 
Methyl ether of the methyl deriva 
tive 0eH,(OH)(OMe)CO2Me (316°) Formed, 
together with C8H,(OMe) COjMe from s di oxy 
benzoic acid, Mel, and KOH (Me}ei, M 8, 430) 
Oil 

Di methyl derivative C^H3(0Me)X0J3 
[176°] Formed by methylation and also by 
oxidation of the di methyl ether of orcin (Tie 
mann a Streng, B 14, 2002) White needles, 
sol hot water — AgA' crystalline pp 

Methyl ether of the di methyl den- 
vative GeH3(OMe) COjMe [81°] (298°) 

Four sided prisms (M ) 

Di ethyl derivative 0aH,(0Et)2C02H 
[88°] Prisms Forms oily CsHj(OEt)2COJBit 
Di oxy benzoic acid CttH,(0H)2C02H [4 2 1] 
(i8) Resorcyhc acid [205°] S 26 at 17° H F 
188,100 HCp 676,900 (Stohmann,/ pr [2] 
40, 132) 

Formation — 1 From C3H3Me(0H)(S05H) 
[1 2 4] by heating with KOH (Ascher, A Ibl, 11) 

2 From toluene disulphonic acid by oxidation 
and potash fusion (Blomstrand, B 5, 1088 , Fahl- 
berg. Am 2, 196) — 3 By oxidation of its alde- 
hyde or of umbelliferone (Tiemann a Reimer, 
B 12, 997 , 13, 2358) —4 By heating resorcin 
with ammonium carbonate and water at 125° 
(Brunner a Senhofer, B 13, 2356) — 6 By oxi- 
dising morin with HNO, (Benedikt a Hazura, 
M 5, 170) — b By warming C„H3(OH)2CS2H 
with acid (Lippmann, M 9, 806 , 10, 620) 

Preparation — 20 pts of resorcin are heated 
for an hour and a half with a solution of 100 pts 
of potassium or sodium hydric carbonate m 200 
grms of water , the yield is 80 p c of the resorom 
(Bistrzyoki a Kostanecki, B 18, 1984) 

Properties — CrystalUses from ether in 
needles (oontaming 8aq) and from water in 


pnsms (containing jaq, l^aq, or 2iaq) De- 
composes at its melting point into COg and 
resorcin FeCli colours its solution dark rose 
red Bleaching powder gives a violet tmt, 
changing to brown By treating the acid with 
C3H,(0H)2C02H [6 2 1] and AcjO and distilling 
the product there is formed euxanthone 

[4 ^]c.H.(OH)<‘j°>CA(OH)g 6] (Graeb<K 
B 22, 1405) 

Salts — KA'aq — BaA'24aq — BaA'27aq — 
CuA'28aq — AgA' 

o Methyl derivative 
C3H,(0H)(0Me)C02H [4 2 1] Formed by oxi- 
dismg C3Hj(OAo)(OMe)CHO (Tiemann a Par- 
risms, B 13, 2354) Crystalline Sol water. 
Gives no colour with FeCl, 
p Methyl derivative 
C3H,(0Me)(0H)C02H [4 2 1] [164°] S 7 at 

20° Got by partial methylation of the acid 
(T a P ), and also by the action of CO2 on 
C<5H4(ONa)(OMe) at 215° (Korner a Bertom, 
Rendiconti d R Istit Lombardo^ 13, 741 , B 
14, 847) Needles, sol hot water Gives a 
reddish -violet colour with FeCl, — NaA'aq — 
KA' — BaA'jdaq — PbA'jaq 

Di-methyl derivative C3Hs(OMe)2C02H 
[108°] Got by methylation (T a P ) and by 
oxidation of the di methyl derivative of (8) 
methyl umbellic acid (Pechmann, B 16, 2126 , 
17, 2133) Needles, si sol cold water — CuA',. 
— PbA'« — AgA' white pp 

Di ethyl derivative C,H3(0Et)jC02H. 
[99°] Got from the aldehyde (Tiemann a. 
Lewy, B 10,2215) 

Di oxy benzoic acid CeH3(OH)2COjjH [6 2 1] 
[c 147°1 Formed, togethei with the (4,2,1)- 
isomeride, by heating resorcin with ammomum 
carbonate and water (B a S ) Obtained also 
fiom the methyl derivative of the nitrile (Lobry 
de Biuyn, B T C 2, 205) Needles Decom- 
poses on fusion into CO2 and resorcin FeCl, 
gives a \iolet colour, changed to blue by excess. 
Bromine water gives tri bromo resorem — 
BaA' aq — CuA'^Saq — AgA' crystallme pp 
Di-methyl derivative CgH3(0Me)2C502H. 
[179°] Tables (from alcohol) 

Nitrile of the di-methyl derivative 
0,H3(OMe),CN [118°] (310°) Formed from 

CN by boilmg with MeOH and 
KOH Crystals Gives with mtrio acid a 
nitro- compound C9H^N204 [111°] The corre 
spending nitriles ChH3(OMe)(OEt)CN [66°] and 
C6H5(OEt)2CN [122°] crystalhse from alcohol, 
the former in trimetiio crystals, abe 
= 796 1 1 65, and the latter in di metric crystals 
a c-= I 565 (Lobry de Bruyn, B T C 3, 383) 

Di oxy benzoic acid CgH3(0H)2C02H [6 2 11. 
Ocntisic acid Hydroquinone carboxylic acta. 
[197°] 

Formation — 1 By fusing lodo salicylic acid 
[196°] or biomo salicylic acid with KOH (Laute- 
mann, A 120, 299 ? Bakowsky a Leppert, B 8, 
789 , Miller, A 220, 124 , P F Frankland, C 
37, 750) — 2 From oxy amido- benzoic acid 
(Goldberg, J pr [2] 19, 371) —3 By fusing 
gentism with potash (Hlasiwetz a Hal^rmaxm, 
A 175, 66 , Tiemann a Miller, B 14, 1988) — 
4 By digestmg KHCO3 (4 pts ) with hydroqum 
one (1 pt.) and water (4 pts ) (Senhofer a Sar 
lay, M 2, 448) 
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Properties — Needles or prisms, v sol water, | 
alcohol, and ether FeOl, colours its solution 
blue Beduces Fehling’s solution on heating 
Split up on distillation mto CO2 and hydroqum> 
one Benzamidme forms a compound [266°] 
(Pinner, B 28, 2939) 

Salts —NaA'^Siaq Deliquescent pnsms 
--KA'aq— OaA'Jaq— BaAV S 40 at 18° — 
PbAa2aq — OuA'24Jaq 

Ethyl ether EtA' [76°] Crystals 
m-Methyl derivative 
C.H,(0H)(0Me)C02H [2 6 1] [142°] S 17 

at 10° , 9 at 100° Formed by oxidising the 
acetyl-methyl denvative of gentisio aldehyde 
CeH5(OAc)(OMe)CHO with KMn04, and sapom 
tying the product (Tiemann a Miller, B 14, 
1997) Formed also by the action of OOj at 
226° on CflH4(ONa)(OMe) (Korner a Bertoni) 
Needles Its solution is coloured blue by FeCl, 
Di-methyl derivative CaH,(0Me)2C02H 
[76°] Formed by oxidising OaHs(OMe)2CHO 
Needles — AgA' small white needles 


Tri-ozy-benzoio acid v Gallic acid 
Tn-ozy benzoic acid GaH2(0H),C02H 
Tri-methyl derivative CjHo(0Me)3C02H 



Tri-ethyl derivative CaH2{OEt)3C02H 
[134°] Formed by oxidation of the tri ethyl 
derivative of (o) or (i8) aesculetic acid with 
KMn04 (W ) Slender needles 
In ozy-benzoio acid 

C3H2(0H)8C02H[4 3 2 1] Mol w 170 [206°- 

220°] S 13 at 12 6° H F 231,300 H C p 
638,700 (Stohmann) Formed, together with 
pyrogalloi dicarboxylio acid, by heating pyro- 
gallol with ammonium carbonate (Senhofer a 
Brunner, M 1, 474 , Kostanecki, B 18, 3202 , 
Schiff, A 246, 86) Needles (containing ^aq), 
sol alcohol FeCl, colours its dilute solution 
violet Bleachmg powder and nitric acid do the 
same Lime and baryta water gives a bluish 
pp Beduces ammoniacal AgNOj in the cold 
^804 does not form rufigallio acid (difference 
from gaUic acid) POCl, forms an acid Oi4H,oOo 
greatly resembling tannin It is an astringent 
yellow powder and gives Ba(C, 4:3309)2 and 

C14H5AC3O9 

Salts — KA' aq — NaA' 2aq — BaA'j 6aq — 
CaA'2 4aq — Pb20,H205 y aq white flocculent pp 
Methyl ether [162°] 

Needles (containmg 2laq) 

Tri^methyl derivative 03H2(0Me)3C02H 
[99°] Crystals (Will, B 21, 2020) 

Methyl ether of the tri methyl der«- 
vafiueO,H2(OMe)8C02Me (281°) Oil 

Ethyl ether EtA' [102°] Colourless 
crystals (containmg aq) melting at 86° when 
hydrated FeCl, gives a greenish-brown colour 
(Will a Albrecht, B 17, 2100 , Schiff, A 246, 
40). 

Tri-ethyl derivative CgH2(OEt),C02H 
[100°] Formed by oxidation of the tn ethyl 
denvative of daphnetio acid with £Mn04 (Will, 
B 17, 1088, 2099) Silky needles, si sol cold 
water — BaA'*.- AgA' Gives C4H,(OEt), when 
heated 

Ethyl ether of the tri-ethyl deriva^^ 
five C9H2(0^t)8CO^t. Oil Formed by ethyla- 
ting the acid. , 


Tri ozy benzoic acid C«H2(0H)jC02H. 
Phloroglucin carboxylic acidr Formed by boil- 
ing phloroglucm (1 pt ) witl i KHCO^ (4 pts ) 
and water (4 pts ) (Will a Albrecht, B 17, 2103 , 
18, 1323) Colourless crystals (containyjg aq), 
sol alcohol and ether Split up by boiling water 
into CO2 and phloroglucm FeClj gives a tranb 
lent blue colour Alcohol and HCl yields CO| 
and the diethyl ether of phloroglucm On heat- 
ing with POCl, it gives an isomeride of tannin, 
which IS, however, not very astringent and gives 
no colour with FeCl, (Schiff) 

Tn methyl derivative^ 

C9H2(0Me)8C02H Asaromc dy.id [144°] 
(300°) Formed by oxidising asarone with boil- 
ing aqueous KMn04 (Butlerow a Bizza, J B 
19, 3) Needles On distillation with lime it 
yields 04H3(OMe), (246°) 

References -Bkomo , Bromo-nitbo , Chloro , 
Chloro iodo , Chloro nitro , Iodo , and Iodo 
NITRO OXT benzoic ACIDS 

oOXY.BENZOIC ALDEHYDE C,H302 ie 
0434(03) C30 Salicylic aldehyde Mol w 122 
[c -20*^] (196 6°) SG if 1 1671 (Bruhl) 

1 6960 Bqo 64 63 Occurs in the blossom 
of the meadow sweet (Spircea ulmana) (Ettling, 
A 35, 247) and in Crepis fcetida (Wicke, A 91, 
374) 

Formation — 1 By oxidation of saligenm or 
salicm (Piria, A 30, 153) —2 In the products 
of the dry distillation of quinic acid (Wohler, A 
61, 14b) — 3 By mixing chloroform (15 pts ), 
phenol (10 pts), Na03 (20 pts), and water 
(35 pts ), at 60°, boiling with inverted condenser, 
distilling off excess of chloroform, acidifying and 
distilling with steam (Tiemann a Beimer, B 9, 
423, 824) 

Properties — Liquid, with |deasant odour, v 
si sol water, miscible with alcohol and ether 
Turns red in air Added to * Vermouth* and 
other liqueurs Produces ej^eptic convulsions 
in dogs (Laborde a Magnan, J Ph [6] 16, 448) 
FeCls colours its aqueous solution violet Does 
not reduce Fehlmg’s solution Combines with 
K3SO, forming 0,340(03) SO3K crystallising 
m needles (Bertagnmi, A 85, 193) 

Reactions — 1 Yields 0 oxy benzoic acid on 
oxidation — 2 Sodium amalgam reduces it to 
saligenm (Beilstem a Bemecke, A 128, 179) — 
j 3 Seated with ZnOl, and HOAc it forms red 
’ amorphous 43,903, msol water, which dissolves 
m alkalis with violet red colour but is msol 
acids It yields amorphous 0,4S9Ac03 (Bour- 
qum, B 17, 602) — 4 Kofd (2 mols ) at 180° 
forms 0^34(0 Ac) CS(OAo)2 [100°] which splits 
up on distillation mto A02O and OeS4(OAo) CHO 
(265°) On treatment with soda the compound 
04 S 4 ( 0 Ac) OH(OAo)* yields 0.34(03) CH(OAc)a 
[104°] (Barbier, C B 90, 37) — 6 Acetyl chloride 
yields * disahcyl aldehyde * 0,4s, .O. [180°] The 
same body is formed by the action of BzOl, 
succmyl chloride, and POl, (Oahours, A 78, 228 , 
Perkin, A 145, 299 , Zwenger, A Suppl 8, 42) 
It crystalUses from alcohol m long needles, and 
18 converted by Br m HOAoto 0,4H»Br20, [166°], 
together with O.S,Br(OS) OHO [106°] and 
O.HjBr2(OH) OHO [88°] VBradley, B 22, 1184). 
6 Zinc - dust and hOAo form Oi^ioO, 
crystalhsmg m needles [82^ (Tiemann, B 19» 
867) — 7 Bromm forms O.H2Br2(OH) OHO and 
Qjifitfi (Werner, Bl [ 2 ] 46 , 277 ) — 8 . Cyanogen 
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bromide forms erystalline GgH^KO, (Cahoars, A 
108,322) —9 Ammonium cyanide and alcohol 
form 0a2H„NjO4 [1 43°] and Oa^jN.O, [lOS®] 
(Haarmann, B 6, 341) — 10 Sodium succvnate 
and aoet c anhydride form , on heating, dioonmarm 

(Fittig, B 18, 

2523) — 11 Thwglycollic acid and zinc chlonde 
form CgH^iOH) CH(SCH2 COjH)^ [148°] (Bou- 
gartz, B 21, 480) — 12 Gaseous or alcoholic 
ammonia gives rise to ‘ hydrosalicylamide * 
C«H,(OH) CH N CH(0«H, OH) N CH OH 
which forms yellow crystals [145°] (Ettlmg, A 
35, 249, Her^feld, B 10, 1270) It is insol 
water, si sol cold alcohol, and is decomposed 
by boiling acids and alkalis into NH, and o oxy- 
benzoic aldehyde It is converted by alcoholic 
ammonium sulphide into crystalline CjiHuNjSOa, 
and by HGy and HOI into two isomeric cr> stal- 
line * hydrocyansalides ’ OjaHj^NjO, (Beilstem, 
A 136,170) Hydrosalicylamide forms the salts 
FeO,,H,,N 0,NH3 and Cu,(C3,H„NA)*2NH, - 
13 Methylamine gas forms GaH4(OH) CH NMe 
an oil (229°), resolved by acids and alkalis mto 
NHjMe and salicylic aldehyde (Dennstedt a 
Zimmermann, B 21, 1553) — 14 Ethylamvne 
forms the homologous CflHj,NO (237°) — 15 
Aniline forms C„H4(OH) CH NPh [50 6°] 
(Schischkoff, C B 45, 272 , Emmerich, A 241, 
344) It forms a crystalline compound with 
HCy n Nitro aniline forms the compound 
0.H4(N0,) N CH C,H40H[115°J —16 Di methyU 
pphenylene diamine forms in like manner 
C4H4(0H) CH N CANMej [134°] (Nuth, B 18, 
57^ Di methyl anihne and ZnCl^ form 
C4H4(0H) CH(CaH4NMe2)2 — 17 Benzidine in 
weak alcoholic solution forms the compound 
CiACN CH C 4H4 OHJjCrystallismg from benzene 
in colourless needles [260°] Di amido ditolyl 
forms the homologous C,4H,2[N CH CaH4 OH]^ 
[202°] (Schifl a Vanni, A 258, 374) —18 
Ethylene diamine forms C2H4(N CH CAOH), 
[126°] (Mason, B 20, 271) — 19 EthyUne ani- 
line forms C2H4 (NPh)2 CH C4H4OH [116°] (Moos, 
B 20, 733) — 20 p Toluidine gives rise to 
C«H4Me N CH C4H4 OH [100°] (Jaillard, Z 1865, 
440) — 21 Phenylcne m diamine hydrochloride 
yields C«H4(N CH CaH40H)2 forming crystalline 
B'2H2PtCl3 (Schiff, A 253, 329) Tolylene m 
diamine yields homologous C7H4(N CH C4H40H)2 
[109°] — 22 Tolylene 0 diamine forms a com- 
pound C28H22N2O5 [106°-110°] and azunne 
Cj 3H,2N40, [250 5°J which exhibits blue fluor 
escence in alkaline solution (Ladenburg, H 11, 
596) -23 (3) Naphthylamine reacts forming 

C,oH,N CH C3H4OH [121°] (Emmerich, A 241, 
351) — 24 Urea m aqueous solution gives 
erystalhne (NHj CO NH)20H C^H40H whence 
Cu( 0,H,,N40,)2 (Sohiflf, A 151, 199) —25 
m Amido-^neoic acid forms the compound 
CO2H C4H4 N CH C4H4OH [190°] which forms 
an amide [186°] (Sohiff, A 210, 114) 

Salts — EO^HjOsaq yellow tables S (al- 
cohol) 5 (Michael, Am 1, 809) — NaBLA-'^Jaq — 
BaA'22aq — Pb(OH)A' — CuA'^ brownish green 
crystals 

Acetyl derivative Ot^^(Oko) CKO [37°] 
(268°) Formed from CgH4(ONa) CHO in ether 
by adding AcjO (Perkin, A 148, 208 , 160, 82) 

Butyryl dertvaitvs CtiKifi$» (2^°- 
270°). Oil 


Benzoyl derivative 0^(0^^) CIHO OiL 
Olucoeide v ELelicin 
Methyl derivative OA(^He) CHO 
[36°] (238°), Formed from OgH4(ONa) CHO, 

Mel, and MeOH (Perkin, A 145, 302 ^ 0 J 56, 
660 , Voswinckel, B 16, 2024) Thick prisms, 
nearly insol water, m sol alcohol, v sol ether 
Alcohohc HCl and £[2^ form the (3) thioalde- 
hyde C24H24SA [224°] While at -10° the 
(a)- isomeride C24H2,S,0, [167°] is formed (Bau- 
mann a Fromm, B 24, 1446) Alcohol and 
colourless ammonium sulphide yield 04 ,h„sa 
[ 85°-88°] When KCy followed by HCl is added 
to the ethereal solution of 0^4(0^®) 
there is formed CeH4(OMe) CH(OH) CN [71°] 
whence alcoholic NH, at 70° yields 
(C«H4(OMe) CHCy)2NH [128°], and alcoholic 
amline at 100° gives C.H4(OMe) CH(NHPh) CN 
[61°] (V ) Ethylene diamine at 120° forms crys- 
talhne C2H4(N CELCA OMe)* 

Ethyl derivative C4H4(OEt) CHO [7°] 
(249°) (Gdttig, B 10, 8 , Perkin, A 145, 306 , 
G J 66, 551) With alcohohc NHj it yields 
crystalline N2(CH C4H4 OEt)„ which is converted 
by heating at 165° into an amorphous isomeride 
yielding erystalhne B'jH^PtCle (Perkin, A 145, 
808) Forms with amhne oily CA4(OEt) CH NPh 
(Schifif, A 160, 195), and with ethyl anihne oily 
C2H4(OEt) CH(NEtPh)2 Aqueous urea forms 
crystalline 0„H,jN40s aq 

Isobutyl derivative C^J(OC^) CKO 
(265°) Oil (Baumann a Fromm, B 24, 1448) 
Alcohohc HCl and H^S form the (a) [142°] and 
(3) [168°] isomerides C^HisSjO, Ammonium 
sulphide yields C44HjgS404 [52°-66°] 

Benzyl derivative OAi^CA) CHO 
[46°] 

Derivatives of 0 oxy benzoic orth 
aldehyde 

C«H4 (OH) CH(OAc )2 [104°] Formed from the 
aldehyde and AcjO at 150° (Perkin, A 146, 
371°) Tables (from alcohol) 

C«H4 {OAc) CH(OAo )2 [101°] Needles (from 
alcohol) 

C,H4(OMe) CH(OAc )2 [75°] Prisms 
OeH4(OEt) CH(OAc )2 [89°] Prisms, insol Aq 
Oxim C4H4(0H) CH NOH [57°] White 
crystals, resolved by warm HClAq into its com 
ponents (Lach, B 16, 1782 , 17, 1572) Ac^O 
converts it into acetyl o-oxy benzomtnle The 
compound NHPh CO O C4H4 CH NO CO NHPh 
[115°] IS formed by phenyl cyanate (Gk>ld- 
schmidt a Schulthess, B 22, 3102) — ^B'HCl — 
C4H4(ONa) CH NONaSaq small pearly scales 
Derivatives of the oxim 
C4H4(OMe) CH NOH [92°] With phenyl 
cyanate it yields 04H4(OMe) CH NO CO NHPh 
[106°] (Goldschmidt, B 23, 2741) 

O.H4(OMe) CH NOMe Oil 
OA4(OEt) CH NOEt Oil 
04H4(0H) CH NOO7H7 The (a) isomeride 
[63°] IS formed from 0 oxy benzoic aldehyde and 
(a) benzyl-hydroxylamine, while the (3) iso- 
meride [100°] IS obtamed by using (3) benzyl- 
hydroxylamme (Beckmann, B 23, 3319) 

Phenyl hydrazideC^f^OK) CH N NHPh, 
[148°] Colourless needles (from alcohol) (Fischer, 
B 17, 676 , Bossing, B 17, 8003). Yields 
CAfOAc) CH N NAcPh [13S°], which forms a 
erystalhne dibromide converted by boihng alco 
hoi mto C2EyBr,(OAo) OH N^HPh [188°], which 
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yields 0,H^r,(OAo) OH NjAoPh [168<=»] and 
OH NjHPh [148°] 

m - Oxy - bensoio aldehyde C«H4(OH) OHO 
[8 1} [104°] (240°) Formed by reduction of 
m oxy-benzoio aoid m acid solution by sodium- 
amalgam (Sandmann, B 14, 969) Obtained also 
by oxidation and diazotisation from m amido- 
cinnanuo acid (Luff, B 22, 294) Prepared from 
ni-nitro-benzoio aldehyde by reduction and treat- 
ment of the amido compound with nitrous acid 
(Tiemann a Ludwig, B 15, 2043) Needles (from 
water) Excess of Aop forms OaH4(OAo) OH(OAo)j 
crystallismg in plates [76°] 

Acetyl der%vative(j^^{Okc) CHO (263°) 
Formed from the E salt and AcjO Oil 

Methyl dervvativeO^J^Oyie) CHO (230°) 
Oxxm 0«H4(0H) CH NOH [87 6°] Soft 
gilby needles (Glemm, B 24, 826) 

Phenyl hydrazide 

C,H4(0H) CH N^HPh [181°] Prisms, ▼ sol 
alcohol (Rudulph, A 248, 102) 

jp-Oxy-benzoio aldehyde C«H4(OH) CHO [4 1] 
[116°] Formed by heating its methyl derivative 
with HClAq at 200° (Bucking, B 9, 627) Pre- 
pared, together with the o- isomeride, by the 
action of chloroform and alkalis on phenol 
(Tiemann a Reimer, B 9, 824 , 10, 63) 

Properties —'iHeedlea (from water), v sol 
alcohol and ether Not volatile with steam 
FeClj gives a slight violet tint to its aqueous 
solution Reduces ammoniacal AgNOg With 
NaHSOg it forms the crystalhne compound 
C«H4(0H) CH(OH)S03Na [112°] 

Reactions —1 Potash fusion forms p oxy- 
benzoic acid ~ 2 Sodium amalgam and water re- 
duce It to C4H4(0H) CH(OH) CH(OH) C«H4(OH) 
[222°] and the isomeric di-oxy isohydrobenzoin 
[198°] which forms the crystalline derivative 
C^iO'EUC^K.OAc)^ [192°] (Herzfeld, B 10, 
1268 , Tiemann, B 19, 354) —3 Bromine ppts 
CeH2Br^(OH) CHO [181°] and, when in excess, 
forms CeH2Br40 (Werner, Bl [2] 46, 278) —4 
Boiling ACjO (3 pts ) forms C4H4(OAc) CH(OAc)j 
[94 °] (Tiemann a Herzfeld, B 10, 64 , Barbier, 
C R 90, 37) — 6 Heating with HOAc and ZnCl, 
forms red amorphous C,4H,oO„ which gives a 
violet solution in alkalis (Bourquin,B 17,603) — 
6 Amrnomaiorma an oily compound — 7 Aniline 
m ethereal solution forms 06H4(0H) CH NPh 
[191°] —8 p Toluidvne yields the compound 
CH NO,H, [213°] — 9 Di-methyU 
phenylene - diamine gives nse to crystalline 
C4H4(0H) CH N04H4NMe2 decomposing at 240° 
(Nuth, B 18, 674) — 10 (B)-Naphthylamim 
forms C4H4(0H) CH NC,oH, [220°] (Emmerich, 
A 241,356) 

Acetyl der%vativeO^^(OkQ) CRO (260°) 
(Barbier, Bl [2] 83, 52 , C R 90, 37) , (205°) 
(T a H ) Formed from C4H4(OK) CHO and 
AOjO Oil 

Methyl derivative C4H4(OMe) CHO 
Anisic aldeh/yde Mol w 136 (248°) SG 

U 1 228 Formed, together with anisic acid, by 
oxidation of anethol or oil of anise (Cahours, 
A Ch [3] 14, 484, 23,354, Bo8sel,A 161,26) 
Formed also by distilling calcium aniaate with 
calcmm formate (Pina, A 100, 106) and by 
methylation of p-oxy-benzoic aldehyde (T a H ) 
Oil, formmg with H2SO4 a crimson solution, 
turned violet on heating With NaHSO^ it forms 
cxystalhne C3H,NaS04 aq (Bertagnmi, A. 85, 


268) Reactions — 1 Alcoholic potash forms the 
corresponding alcohol and acid —2 ^coholic 
HCl and H^S form [183°] and, at 

-10°, an isomeride [127°] (Baumann a Fromm, 
B 24, 1442) Alcoholic HoS forms the thio- 
aldehyde [75°-77°], while alcoholic ammonium 
sulphide forms a polymeric thioanisic aldehyjde 
[92°] and the disulphide (04H4(0Me) a 

F ) — 3 Sodium amalgam forms two ‘ hydra 
nisoins » C4H4(OMe) OH(OH) OH(OH) 04H40Me, 
meltmg at 172° and 125° (Samosadsky, Z I867, 
678 , 1868, 643) Boiling dilute H2SO4 converts 
the isomeride [172°] into C,«H,803 [96°] (Rossel, 
A 161, 36) Zinc and hydrochloric acid form 
C8H4(OMe) CH OH and crystalline C„H,e08 
[216°] — 4 Aqueous HCy (28 pc) forms 
08H4(0Me) CH(OH)CN [63°], which yields 
C8H4(OMe) OH(OH) COfEL on saponification 
(Tiemann a Friedlander, B 14, 1976) -—5 A1 
cohohc KCy yields anisom — 6 Succinic acid 
yields C3H4(OMe) CH CH CH2 COjH and 
C8H4(OMe) CH CH C{C02H) CH C4H40Me (Fit 
tig, B 18, 2523) — 7 Di thw glycol gives rise to 
C8H4(OMe) CH Sj C2H4 [65°] (Fasbender, B 21, 
1476) — 8 Aqueous ammonia produces * anis- 
hydramide ’ N (CH CgH^OMe), [120°] converted 
at 170° into crystalline * anisine * C24H24No03, 
which forms the salts B'HCl aq and B'2H2PtCl4 
(Bertagnmi, A 88, 128) —9 Ethylene diamine 
forms C2H4(N CH CgH^OMe)^ [1X1°] (Mason, B 
20, 272) — 10 Aniline gives rise to crystalline 
C8H4(OMe) CH NPh — 11 Ethylene aniline 
forms C8H4(OMe) CH (NPh)2 C2H4 [lb4°] (Moos, 
B 20, 733) - 12 0 Toluvdine reacts, formmg 
C8H4(OMe) CH NC^H^Me [82°] The p isomeride 
[92°] is also crystalline (Stemhart, A 241,340) — 
13 Phenylene • di • methyl • p diamine forms 
C8H4(OMe) CH N CgH^NMe [148°] (S , cf Nuth, 
B 18, 674) — 14 Tolylene-o diamine hydro- 
chloride forms C23H22N2O [152°-156°] (Laden- 
burg, B 11, 1660) — 15 (B) Naphthylamme 
yields C8H4(OMe) CH NC,oH, [98°] —16 Acet- 
amide at 120 -180° forms CgH4(OMe) CH{NHAc) 
[180°] (Schuster, A 154, 80) —17 Benzamide 
gives C6H4(OMe) CH(NHBz)o [102°] —18 Urea 
forms crystalline C8H4(OMe) CH(NH CO NH)2 
and C,9H24Ng05 — 19 Carbamic ether and HCl 
give C,H4(OMe) CH(NH CO.Et)^ (172°] 

Oxim C8H4(0H) CH NOH [65°] Formed 
from the aldehyue and hydro xylarame (Lach, B 
16, 1786) White needles Converted by Ac^O 
and by AcCl into C8H4(0H) CN Yields 
C4H4(ONa) CH NONaSaq 

Methyl derivative of the oxim 
C8H4(OMe) CH NOH (o) - I s o m e r 1 d e [62°] 
Formed from anisic aldehyde and hydroxyl 
amine (Westenberger, B 16,2993, Goldschmidt 
a Polonowska, B 20, 2407 , 22, 3102 , 23, 2163; 
Beckmann, B 21,768, 23,1687, Miller, B 22, 
2790) White plates, m sol hot water Tastes 
sweet Heated with kc^O and HCl it gives 
CeH4(OMe) CN [61°] NaOEt and benzyl chloride 
yield the (a) benzyl ether [46 5°] kefi forms 
C8H4(OMe) CH NOAc[48°] (Hantz8ch,B 24,41), 
crystallising in pnsms Phenyl cyanate forma 
C„H4(OMe) CH NO CO NHPh [82°] NaOMe and 
Mel form CeH4(OMe) CH NOMe [43°] (246°) — 
(fi) -Isomeride [130°] Ppd as hydrochloride 
by passing HCl into an ethereal solution of the 
(a) isqmeride Slender needles Has no taste. 
With NaOEt and benzyl chlonde it yields the 
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(^Ubeuzyl ether [107®] The acetyl denvatire 
OeH4(OMe) OH NO Ac [64®] is converted by 
NajCOsAq into the pitrile [60®] 

Phenyl-hydrhzide OaH^rOH) OH NjHPh 
[178®] Tufts of needles (Budolph,^ 248, 102) 
Phenyl - hydrazide of the methyl 
d'^rivative OeH4(OMe) OH N^h [121®] 
c Di oxy benzoic aldehyde m Methyl de- 
rtvattve OeH,(OMe)(OH) OHO [3 2 1] (264®- 
268) Formed, together with vanillin, by the 
action of chloroform on a solution of guaiacol 
m dilute NaOH (Tiemann a Eoppe, B 14, 2020) 
Liquid, volatile with steam , sol alcohol, ether, 
and benzene, nearly insol water FeCl, oolours 
its alcoholic solution violet 

Di oxy -benzoic aldehyde O.H8(OH),CHO 
[4 2 1] (&) Reso't cyltc aldehyde [136®] Formed 
by the action of chloroform and NaOHAq on 
resorcin (Tiemann a Lewy, B 10, 2212) Needles 
(from water), v sol water, alcohol, and ether 
FeClg colours the aqueous solution reddish- 
brown Readily resinihed 

o Methyl derivattve0gH.3{013L){0Me)CR0 
[4 2 1] [153°] Formed, together with the 

p methyl derivative, by the action of chloroform 
and NaOH on G8H4(OH)(OMel [1 3] (Tiemann a 
Parrisiua, B 13, 2365) Colourless plates, si 
soL water Gives white crystalline pps with 
ammoniacal AgNO,, and with Pb(OAc)2 Yields 
an acetyl derivative C8H4(OAc)(OMe)CHO [86®] 
p Methyl derma fiveC8Hj(OMe)(OH)CHO 
[4 2 1] [63°] Formed by partial methylatiou 

of the aldehyde White plates, nearly insol 
water FeOlj colours its alcoholic solution 
reddish violet Gives pps with ammoniacal 
AgNO, and lead acetate 

Dt-methyl derivative C8H,(OMe)2CHO 
[68®] Obtained by methylation, and also by 
oxidation of the di-methyl derivatives of (o) and 
(/8) umbelhc acid with KMn04 (WiU,B 16, 2117) 
Needles (from dilute alcohol) 

Di ethyl derivative [72®] 

Phenyl hydi azide C8H3(0H)^0H NJIPh 
[o 158®] Needles (Rudolph, A 248, 104) 
Di-oxy benzoio aldehyde 


Dt- ethyl derivative 08Ht(OEt)20HO 
[60®] (o 283®) Needles (T a M , Bantzsch, 
/ jpr [2] 22, 468) 

Di-oxy-benzoio aldehyde 
08H,(0H)aCH0 [4 3 1] v Pbotooateohuio aldb 

HXDB 

Tn-ozy benzoio aldehyde Tri -ethyl der%- 
t?a^tve08H2(0Et),CH0[4 3 2 1] [70®] Formed 
by oxidising the tri ethyl den vative of daphnetio 
acid with KMn04 (Will a Jung, B 17, 1088) 
Tn-ozy benzoic aldehyde Tri- ethyl 
derivative OeH2(OEt),CHO [95°] Formed 
by oxidation of the tn-ethyl derivative of (a) or 
^) sesouletio acid with alkalme EMn04 (Will, 
B 16, 2112) Large crystals, msol water 

Tn ozy benzoio aldehyde Tri-methyl 
derivative C^'EL^{OMe)fiRO [114®] Formed 
by oxidation of asarone (Butlerow a Rizza, / R 
19, 3) Needles, v sol hot water 

References — Bbouo-, Chloro , and lono 

OXY BENZOIO ALDEHYDE 

j w-OXY-BENZOPHENONE CeH, CO 08H4(0H) 
[116®] Formed by the action of nitrous acid 
upon m amido-benzophenone (Geigy a Eoenigs, 

, B 18, 2402) Needles 

i p Ozy-benzophenone C^Hj CO CgH4 OH [1 4] 

I p-Benzoyl phenol Formed by heating phenol 
with BzCl and ZnCl^ (Grucarevitch a Merz, B 
I 6, 1245) Obtained also from p amido benzo 
phenoneby the diazo reaction (Doebner a Weiss, 
, B 14, 1840 , A 210, 276) Needles or plates 
Acetyl derivative [81®] Needles (from 
alcohol) (Doebner a Stackmann, B 10, 1970) 
Benzoyl derivative [113®] 

Methyl derivative CgH^ CO C,H40Me 
[62®] Four sided prisms (Rennie, C J 41, 
227) Possesses two oximsCgHj C(NOH) OeH40Me, 
a stable oxim [116®] yielding B'HCl, an acetyl 
derivative [63®], and a benzyl ether [74®], and an 
I unstable oxim [140®], which yields B'HCl [124®], 
' an acetyl derivative [135®], and a benzyl ether 
[60 6®] (Schafer, A 264, 168 , Hantzsch, B 24, 
I 63) 

i Ethyl derivative CgHj CO C6H40Et 


CgH,(OH)2 OHO [5 2 1] Oentisic aldehyde I 
[99®] Formed by boiling hydroquinone with ! 
chloioform and aqueous (18 p c ) NaOH (Tiemann 
a Muller, B 14, 1986) Flat yellow needles, v 
sol water Gives a transient blue colour with 
FeClj Yields gentisio acid on fusion with 
potash Alcoholic aniline forms the anilide 
08 Hs( 0H)2CH NPh, crystallising in red needles 
m Methyl derivative 
C8Hs(OMe)(OH)CHO [6 2 1] [4®] (248°) VD 
(H»l) 76 7 (obs ) Formed from methyl hy- 
droquinone 08H4(0H)(0Me) [1 4], chloroform, 
and NaOHAq Liquid, volatile with steam, si sol 
water Gives a bluish green colour with FeOl,, 
Aniline yields 0,H,(OMe)(OH)OH NPh [69®], 
erystallismg m red needles Tne acetyl deriva> 
tive OeH3(OMe)(OAo)OHO [63®] crystallises m 
needles, and is converted by boilmg Ao^O into 
O.H,(OMe)(OAc) CH(OAc), 

Di methyl derivative 02H3(0Me)20HO. 
[61 °] Volatile with steam Not coloured by Fed,* 
m-Ethyl derivative 

08H,(OEt)(OH)OHO [6 2 1] [62®] (280®) 

Yellow prisms, nearly msol water Oolourea 
violet by FeCl, Yields 0«H«COEt)(OAc)OHO 
[69®], (c 285°) 

VOL, III 


[39®] (above 300°) Formed from CgHjOEt, 
benzoyl chloride, and AlCl, (Gattermann, Ehr 
hardt, a Marsch, B 23, 1206) 

Di-o oxy benzophenone CO(CfH4 OH), [60®] 

I (o 336°) Formed by heating diphenylene 
ketone oxide with alcoholic potash at 180® 

I (Richter, J pr [2] 28, 273 , Graebe a Feer, B 
j 19, 2607) Pnsms or plates (from ligrom) — 
KHA" yellow crystals (from alcohol) — E,A" 
crystals, v e sol water 

Acetyl derivative CjjHgAcjO, [96®} 
(G a F ) , [83®] (R ) Pnsms (from alcohol) 
Benzoyl derivative OisHsBZjO, [104®] 
Methyl derivative Oj^MeO, [69®] 
Dt-methyl derivative 0|3H,Me,0, [98®] 
(R), [104°] (G a F) Prisms Forms the 
oxim C(NOH)(CeH4 OMe), [188°] 

Di- ethyl ethef CuHgEtjO, [109®] 
Needles (from dilute alcohol) Yiel^ the 
phenyl hydrazide C(N,HPh)(C8H40Et), [114®] 
Oxim 0(NOH)(08H40H), [99®] 

Phenyl-hy dr azide C(N,HPh)(0«H40H)2 
[162®] 

qp-Bi-oxy-benzophenone 
[2 1] OeH.(OH) CO OAfOH) [1 4] [144®] 

Formed by heating salioylio acid with phenol 

Y Y 
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OXT-BENZOPHENONB 


iBd SnGl< at (Michael, B. 14, 656 , Am 6, 
83) Large yellow plates, b1 sol water -^Ag^A^aq 
Acetyl dertvat%ve [88°] 

Di -p - oxy • beniophexLone GO (GeH40H)^ 

[ 210 ^] 

FormaPum—l From GH5(GeH40Bz)j by 
oxidation and saponification (Gail, A 194, 8341 

2 By fusing phenol-pbthalem with potash 
(Baeyer a Burkhardt,B 11, 1299, A 202, 126). 

3 By heating aunn with water at 240° (Caro a. 
Graebe, B 11, 1848), or rosaniline with water 
at 270° (Liebermann, B 6, 961 , 11, 1436) — 

4 By the action of HNO, on di p amido* 
benzophenone (Staedel a Sauer, B, 11, 1747) 

Properties —Long needles, m sol hot water 
On treatment with PGl, followed by phenol and 
H2S04it yields aunn Bromine forms O^HaBriO* 
[214°] 

Acetyl derivative 0„H^o^O, [148°]. 

Benzoyl derivative Oj^aBzjO, [182°]. 
Methyl derivative OuHsMejO, [144°] 
Needles (Bbsler, B 14, 828) Yields CuHjjBr^O, 
[181°] and an oxim [133°] 

Ethyl derivative [147°] 

Dimethyl derivative OuHaEtjOg [147°] | 
(Gail), [131°] (Gattermann, B 22, 1131) 

{&) Bi-oxy-benzophenone 0„H,o03 [162°] 

Formed from di mtro benzophenone [149°] by 
reduction and application of the diazo reao* 
tion (Staedel a Sauer, B 18, 836) Needles 
Acetyl derivative [90°] 

Benzoyl derivative OuHgBzjOs [102°] 
Di-oxy-benzopbenone OgHj CO 06H8(0H)a 
[145°] Formed from di benzoyl pyrocatechm, 
BzCl, and ZnClg (Doebner, A 210, 261) Needles 
•(containing Aaq) 

Benzoyl derivative GnHgBzjO, [95°] 

Dx oxy benzophenone OgHs CO 08H3(0H)g. 
Benzoresorcin [144°] Formed from resorcin, 
BzCl, and ZnCl at 120° (Doebner a Stachmann, 
B 11, 2270) Needles, sol hot water 

Benzoyl derivative OjaHgBZgO, [141°] 
Tri oxy benzophenone 

GeH4(OH)COOgH,(OH)2[12 4] [133°] Formed 
by heating salicylic acid with resorcin at 200° 
(Michael, B 14, 658), or by heating oxy di- 
phenylene ketone oxide with NaOH at 270° 
(Graebe, A 254, 291) Plates, si sol water 
Tetra-oxy-benzophenone 
GO(OgH 4 (OH)g [1 2 6])* [202°] is Euxanthonio 

ACID (2 V ) 

Hexa-oxy -benzophenone CO {CJ3.^(0B.)^)^ 
Anhydride OjgHgOg Anhydropyrogalloketone 
Formed by fusing gaJlein with alkahs (Buchka, 
A 209, 270) Brown powder 

Acetyl derivative C,3H4Ac40g [237°] 
p OXY. BENZOPHENONE o-CAEBOXY- 
Lie ACID Methyl derivative 0,jH,204 le 
GcH4(OMe) CO OgH4 COjH Anisole vhthaloic 
acid [148°] Formed by the action of phthaho 
anhydnde (50 g) on anisole (150 g) m presence 
of AlOl, (80 g) (Nounsson, B 19, 2103) Colour- 
less crystals (from toluene) Split up by potash- 
fusion into oenzoic and p-oxy benzoic acids 
Yields a bromo- derivative [196°] Cone H^SOg 
forms m oxy-anthraqumone Distillation with 
xme dust gives anthracene — NaA' — KHA'~— 
GaA'j 2aq — BaA'j 4aq white needles — AgA • 

Di oxy benzophenone oarboxylio aoid 
<3,H,(OH),.COOACO,H [200°]. Got by fusing 


fluorescein with NaOHAq (Baeyer, A 183, 28) 
Crystals (contaming aq) 6 

DI - OXY - BENZOPHENUNE 8DLPHONIC 
ACID CgHj(OH),.CO CgHgSOgH Formed by 
heating CaH4(SO*NH4)C02H with 'resorcin 



OXY-BENZOYL ACETIC ACID CgHgOg t e 
CgHg CO CH(OH) COgH [126°] Formed from 
nitroso benzoyl-acetio ether Bz C(NOH) CO^Et 
and NaOHAq (Baeyer a Perkin, B 16, 2183, 
C J 47,245) Small prisms (from water) — AgA' 
OXY-BENZOYL BEOMIDE Methyl den 
vative C8H4(OMe) COBr Formed from anisic 
aldehyde by cautious treatment with bromine 
(Cahours, A Ch [8] 14, 486) Silky crystals, 
resolved by EOHAq mto potassium anisate and 
potassium bromide 

p- OXY - BENZOYL CHLOEIDE Methyl 
derivative OeH^(OMe) COCl (262°) SG 
1 261 Formed from anisic acid and PClj 
(Cahours, A Oh [8] 23, 351) Oil, converted by 
water into anisic acid 

pOXYBENZUEIC ACID CgH^NOg le 
OgH,(OH) CO NH CHj CO^H [c 228°] Occurs 
in the urme of dogs to which p oxy benzoic acid 
or hydro p coumanc acid has been administered 
(Baumann a Herter, H 1, 260 , Schotten, H 7, 
26) Prisms, m sol water 

OXY DIBENZYL v Oxy di phbnyl ethane 
oOXY-BENZYL ALCOHOL O^HgO* te 
CgH4(OH) CHjOH Saligenin Mol w 124 
[82°] S 7 at 22° S (benzene) 1 9 at 18° 
Formed by the hydrolysis of salicin (Pina, A 
66, 37), by reducing o oxy benzoic aldehyde with 
sodium amalgam (Beilstein, A 128, 179), and by 
heating phenol with CHjCL and aqueous NAOH 
at 100° (Greene, Am 2, 19) Tables, v e sol 
hot water FeCl, gives a blue colour Dilute 
H^SOg forms saliretin Cj^Hi^Oj or a 

yellowish powder, insol water (Gerhardt, A Ch 
[3] 7, 215 , Beilstein, A 117, 84 , Kraut, A 166, 
124) On heating with glycerin at 100° it forms 
saliretone CjgHjjO, [121 6°] crystallising from 
water (Giacosa, J pr [2] 21, 221) 

Methyl derivative C«H4(OMe) CHjOH 
(248°) S G 22 1 1^0 (Cannizzaro a Korner, B 
5,436) 

Ethyl derivative OgH4(OEt) CHgOH 
(265°) Sohdifies at 0° (Botsch, M 1, 621) 
m Oxy-benzyl alcohol [3 l]C«H4(OH) CH OH 
[67°] (c 300°) A product of the action of 
sodium-amalgam on m oxy benzoic acid in acid 
solution (Van der Velden, J pr [2] 16, 163) 
White mass, v sol hot water FeClj gives a 
violet colour 

Ace^tyl derivative OgH4(OH) CHpAc 
[55°] (296°-302°) CrystaUine, v si sol water 
Di acetyl derivative Ogil^{Oko) CHjOAc 
(c 290°). Oil, sol alcohol and ether 

p Oxy-benzyl alcohol CgH4(OH) OHj OH 
[110°] Prepared by slowly adding 40pt8 of 
8 p 0 sodium amalgam to a solution of 1 pt 
I para-oxy benzaldehyde in 10 pts water and 5 pts 
alcohol, kept shghtly acid with H2SO4 (Bieder- 
mann, B. 19, 2378). Thin white needles * V. 
Bol water, udoohol, and ether, si sol benzene 
and chloroform, nearly insol ligroin Dissolves 
m cone HmSOa with a splendid violet colour. 
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Iiono-ac$tyl derivative 
Q«H4(0H) CHj 0A<? [84®] , small yellowish 

needles , v sol al ohol ana ether, si sol water 
Di acetyl derivative 
CfrH4(OAo) CHj OAo [75®], small needles, t, 
sol alcohol and ether, nearly insol water 
Methyl derivative O.H4{OMe) CHaOH 
Amszc alcohol Mol w 188 [45°] Formed, 

together with anisic acid, by mixing anisio alde- 
hyde with alcoholic potash (Cannizzaro a Ber- 
tagnmi,^ 98,188, 137, 246, Q 2, 61) Ob 
tamed also by methylation (Biedermann, B 19, 
2376) White needles HClAq forms oily 
C,H4(OMe)CIl2Cl whence NaOMe forma the 
compound 08H4{0Me) CHaOMe (226®) 

Di-oxy benzyl alcohol Ethyl derivative 
C.H,(OEt)(OH) OHjOH [6 2 1] [84°] Formed 

by aading 5 p c sodium amalgam to the cor- 
responding aldehyde suspended in water The 
product IS acidified and shaken with ether 
(Hantzsch, J jpr [2] 22, 476) Large thick 
tablets, changing at 100® into a brown amorph- 
ous mass Acids also resmify it 

Di oxy- benzyl alcohol OeH3(OH)2 CH^OH 
[4 3 1] Methyl derivative OgHjoO, le 
C,H,(OH)(OMe) OH2OH [4 8 1] Vanillyl alco- 
hol [116®] Formed by the action of sodium- 
amalgam on vanillin (Tiemann, B 8, 1125 , 9, 
416) Formed also by the action of emulsin 
on the glucoside 03H3(004Hn04)(OMe)CH20H 
[120°], a crystalline body (containing aq) pre- 
pared by reduction of glucosyl vanillin (Tiemann 
B 18, 1696) Pnsms, v sol alcohol 
Methylene derivative 
C3H3(03CH2) CH2OH Biperonyl alcohol [51°]. 
Got Dy reducing piperonal 0^H3(02CH2) CHO 
with sodium amalgam and hot water (Fittig a 
llemsen, A 169, 138) Long crystals, m sol 
hot water 

Reference — Chloro oxy benzyl alcohol 
o OXY BENZYL AMINE C3H4(0H) CH2NH2 
[125°] Formed by heating its methyl deriva 
tive with HClAq at 160® (Goldschnudt a Ernst, 
B 23, 2744) and by the action of dilute H SO4 
and zinc dust on CaH4(OH) CH N NH O.H^CO H 
(Tiemann, B 23, 3017) Groups of white needles 
(from ether) Keadily sublimes Feme chloride 
colours its solution deep violet blue — B'HCl — 
B'H2PtCl,2aq [197°] Golden needles 

Acetyl derivative C*H.(OH) CH2 NHAc 
[140®] Colourless needles, sol alkalis 

Methyl derivative CBH4(OMe) CH2 NHj 
(224® at 724 mm ) Formed by reducing the 
oxim CaH,(OMe) CH NOH in alcoholic solution 
with sodium amalgam and HOAc (Goldschmidt 
a Ernst, B 28, 2742) Liquid, v sol water 
Yields OaHJOMe) CH^ NHAc [97®] —B'HCl 
[160®] — B'2H2PtClg2aq [187°] Golden plates 
p Oxy benzylamlne C6H4(OH) CH;2 ^^2 
[96°] Form^ from p amido benzylamine, 
NaNOj, and HCl (Salkowski, B 22, 2148). 
Plates —B'HCl — B'2H2PtCl,2aq flat needles 
Methyl derivative CaH4(OMe) CHNH,. 
(222°) (S ) , (236°) (G a P ) Formed by re 
ducing hydroanisamide in alcoholic solution 
with sodium amalgam (Stemhart, A 241, 886) 
Obtained also by reduction from the oxim 
OgHgrOMe) OH NOH (Goldschmidt a Polo- 
nowika, B 20, 2407) Liquid, sol water, volatile 
with ateam— B'HCL [280°] — B'HHgOl, aq 

[200°]. Soalee — B'.HJ»tCl. [210°] Bright 


yellow needles Absorbs COj from the air, form* 
ing a compound crystallising m needles [110®] 
(c/ Cannizzaro, A 117, 240) 

Acetyl derivative CaH4(OMe) CH-NHAo. 
[96°] ^ 

Di-o-oxy di-benzyl amine NH(CH2.0.H40H)r 
[170°] Formed by reducing hydrosalicylamida 
in alcoholic solution with sodium amalgam 
(Emmenoh, A 241, 349) Needles, v si sol 
water Gives an oily nitrosamine — B'^ByPtCl* 
Bi p-oxy di-benzyl amine Di- methyl 
derivative (C,H4(OMe) CHjljNH [34®]. 
Formed by the action of OgH4(OMe) CH2CI on 
alcoholic ammoma, and also by reducing 
(CgH4(OMe) GH)3N2. White needles Yields a 
nitrosamine [80®] —B'HCl [243°]. Flat prisms. 
— B'jHjPtOlg 2aq 

o OXY BENZYL-ANILINE 
CaH4(OH) CBEyNPhH PhenyUot amido cresoL 
[106®] Formed by reduomg 0 oxybenzylidene- 
anibne with sodium amalgam (Emmerich, A 
241, 344) Needles or plates, si sol water Its 
nitrosamine is oily —B'HCl [131°] — B'^H^PtCL. 
[184°] M soU water 

jo-Oxy benzyl anilme [208®] Formed in 
like manner (E ) White needles — B'^jHjPtCl. 

Methyl derivative CgH4(OMe) CH^NHPh. 
[65®] Formed by reducing CgH4(OMe) CH NPh 
(Stemhart, A 241, 337) Prisms Gives a mtros 
amine [104®] —B'HCl [163®] — B'^H^PtClg 
DI OXY DI BENZYL BENZENE 
C«H4(CHPh OH), [171°] Formed by reducing 
CgHgiCOPh), with sodium amalgam (Wehnen,B 
9, 310) Satiny needles (from dilute alcohol) 
Yields CjoHjgAcOj [97°] and CjoHjgAOjOj [144°] 
OXY 0 BENZYL BENZOIC ACID C,4H,A «.«. 
CgHj CH(OH) CgHg CO2H Bemhydryl carb- 
oxylic acid — KA' amorphous — BaA'^. From 
the anhydride and baryta 

^nhyiirtde [IIS'"] 

Formed by reducing 0 benzoyl benzoic acid with 
zinc and HCl (Rotenng, J 1876, 696) White 
insoluble powder 

Exo Oxy m-bensyl-benzoio aoid [121°] 
Formed by reducing m benzoyl benzoic acid with 
sodium amalgam (Senfl, A 220, 242) Satmy 
needles m hemispherical groups (from hot water). 
Reduced by HIAq (127°) at 170® to m benzyl- 
benzoic acid — NaA' 4aq — CaA'g 6aq — AgA' aq 
Oxy-/> benzyl-benzoio acid [166°] Formed 
by reducing p benzoyl benzoic acid (Zmeke, A. 
161, 102) Needles (from hot water) — NH4A' — 
NaA' — KA' — CaA'2 6aq — BaA'^ — AgA' pp 
Methyl ether Me A' [110°] Prisms 
Ethyl ether EtA' Oil 
Oxy benzyl-benzoio acid 
OgH3CH2C,H,(OH)COoH [140°] Formed from 
benzyl phenol, sodium, and CO, (Patemo a. 
Filet], G 3, 287) Needles (from water), si soL 
hot water — AgA' curdy pp , si sol hot water 
DI-OXY BENZYL ETHYL KETONE CARB- 
OXYLIC AOID Methylene derivative 
0,H,(O.Cm OHL CO OBH4CO H Piperoketonie 
amd [84°] Formed by heating di bromo- 
piperhydromo aoid with aqueous Na^CO, (Wem- 
stein, A 227, 33) Silky needles (from OSj) — 
OaA'x. — AgA' floooulent pp 

OXY-BEHZYLIDXNX-ACXTOHAHIKX «. 
Acbtonamxiib 

ITt 
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OXY-BENZYLIDENE-AMIDO-BENZOIC ACID 


o.OXT-BEKZyLIDEirS.m-AMn)O.BlKZOIC 
ACTD O.H^(OH) OH N [190°] 

Formed from ealioylio aldehyde and aqueous 
m amido-benzoiQ aoid (Sohiff, A 210, 114) 
Yellowish needles, v e sol alcohol 

Amtde [186°] Converted by 

boiling benzoio aldehyde into crystalline 
0,(H9K40 s whence ACaO yields 0,5H24Ac2N404 
[220°] The gluoosyl derivative of the amide 
04H„040 04H4 0HN04H4C0NH2 [113°] IS 
formed by the action of heliom on m amido- 
benzamide 

Di*ozy-benzyUdene-o-amido-benzoio aoid 
0.H4(0H} oh N O.H,(OH)C02H [6 2 1] [245°] 

Formed irom oxy amido oenzoio acid and sali- 
oyhc aldehyde Needles, v e sol alcohol 

BI . OXT . BENZYLIDENE DI - AMIDO.DI. 
PHEirYL0,A[NCH04H40H]2 [145°] Formed 
from di'O amido-diphenyl and sahcylic aldehyde 
(Beuland, B 22, 3012) Yellow plates 
o OXT-BEEZYLIBEKE-AEILINE 
0,H4(0H) OH NPh [51°] V Oxy-benzoio 
ALDBHYDB The p isomeride melts at 191° 
OXY.BENZTLIDENE ANTHBONE Ethyl 

tther [173°] 

Formed from bromo benzyhdene anthrone and 
NaOEt (Bach, B 23, 2529) Yellow plates, v 
sol ether 

OXY . BENZYLIDENE . DIOABBAMIC 
ETHEB Methyl der%vative 
04H4(0Me) CH(NH CO^t)^ [172°] Formed 
from anisic aldehyde and oarbamio ether 
(Bischoff, jB 7, 1078) Needles (from dil alcohol) 
DI -0- OXY - BENZYLIDENE - ETHYLENE - 
DIAMINE 0,4H,4N,02 » e 02H4(N OH 
[126] Formed from ethylene diamine and o oxy- 
benzoio aldehyde (Mason, B 20, 271) The di- 
methyl derivative [c 113°] and its p isomeride 
02H4 (N oh C 4H4 OMe[l 4])2[111°] are both crys 
tf^ine 

O-OXY-BENZYLIDENE-MALONIC ACID 

Methyl derivative C4H4(OMe)CH C(CO H)* 
[178°] Formed by heating a mixture of malonio 
acid,06H4(0Me) OHO, and HOAc at 100° (Stuart, 
0 J 53, 142) 

OXY-BENZYLIDENE NAPHTHYLAMINE 
O.H^OH) OH NC.oH, The 0 [121^ and p- 
[220T compounds are formed from (B) naphthyl- 
amme and the corresponding oxy benzoic alde- 
hydes (Emmench, A 241, 350) 

o-OXY- BENZYLIDENE DITHIOGLYCOLLIC 
ACID C4H4(0H) CH(S CH2 CO^H)*. [148°] 

Formed from o-oxy-benzoic aldehyde, thiogly- 
oolho acid, and ZnOls (Bongartz, B 21, 478) 
o OXY-BENZYLIDENE p TOLDIDINE 
04H4(0 H) oh NC,H, [100°] (JaiUard, J 1865, 
428, V OxY-BENZOIO AnDEHYDS) 

OXY BENZYLIDENE DI DBEA 
C^4(0 H) 0H(NH.G0 NHj), V o-OzY-BBNzoio 

AltDBHTDE 

OXY-BENZYL-HALONIC ACID Ethyl 
derivative O4H4 GH(OEt) CH(002H)2 [0 

120°}. Formed from benzyhdene muonic acid 
and cold aloohoho £OH (Olaisen a Onsmer, A 
218, 141) Orystallme. Spht up at 120° mto 
alcohol and benzyhdene malonio aoid [192°] — 
K,A''-Ag,A" 

Isomeride o Bbezyl-tabtuonzo acu» 


OXY BENZYL-METHYL-ETflYL-PYBIMID. 

INE 0<N 0{0H) [193 fi"). 

Formed from phenyl acetamidme hydrochloride, 
ethyl-aoetoacetio ether, dilute (10 pc) NaOH, 
and alcohol (Pinner, B 22, 1623) Needles, m. 
sol water, v e sol alcohol 

Di-ozy-benzyl methyl-ethyl pyrimidine 

CH(OH)Ph 0(OH)^®®‘ [148°-152»]. 

Formed from oxy phenyl acetamidme, aceto- 
acetic ether, and NaOHAq (Pmner, B 23, 2951) 

OXY BENZYL METHYL-PYBIMIDINE 


[176“] Formed 

from phenyl acetamidme, acetoacetio ether, 

alcohol, and dilute (10 pc) NaOH (Pmner, B 

22, 1622) Prisms, m sol hot water 
Oxy-benzyl-di methyl pyrmiidme 

CH^h C(OH)^™® Formed 

from phenyl acetamidme, methyl acetoacetio 

ether, and NaOHAq (P ) M sol water 
Ozy-di-benzyl methyl-pyrimidine 

CHPhO<^^J^®jjj^OCH^h [m-]. Formed 

from phenyl acetamidme, benzyl acetoacetio 
ether, and NaOHAq (P ) Needles, msol water 
Di-oxy-benzyl-methyl-pymnidineOijHigNgOj 

CH{OH)PhO^®“«^>CH [216»] 

Formed from oxy-phenyl acetamidme, NaOHAq 
and aceto acetic ether m the cold (Pinner, B 

23, 2949) Long needles, v si soh water, si 
sol alcohol, sol acids and alkahs — B^Cl 
[217°] Needles ~B'OA(NO,)aOH. [175°] 
AgCj^HiiNjOj white pp 

Acetyl derivative 

CH(OAo)Ph [170°] Formed 

by boilmg with Ao^O Yields AgCnH^NaO,, 
B'HCl [188°], and B'CeH2(N02)80H [160°] 
Benzoyl derivative Ci^HuBzN^Oj 
[205°-208°J — BTICl [240°] From the base 
and BzCl 

Di-ozy-benzyl methyl pyninidme [233°] 
Got from potassium methyl-uracil and benzyl 
ohlonde (Hagen, A 244, 1) 

Di-ozy benzyl-di methyl p3mmidme 


OH(OH)Ph [155°] Formed 

from oxy phenyl-acetamidine, NaOHAq, and 
methyl-acetoacetic ether (Pmner, B 23, 2951) — 
B'HOAc needles — AgC^HiaNjOa white pp 
OXY - BENZYL - (/3) NAPHTHYLAMINE 
The following compounds have been prepared 
by reducing the products of the action of {&) 
naphthylamme on the corresponding aldehydes 
(Stemhart, A 241, 341, Emmench, A 241, 
352) — 

1 2]CaH,(OH) OHyNHOjoH, [147°] —B'HCl 
[188°] 

[1 21C4H4(0H) OH2 N(NO)C,oH^ [165°] 

[1 2]C4H4(OMe) CH2 NH C,oH, [92°] (223°) 

[1 4]C4H4(0H) CHj NHO,oH, [117°] 

[1 4]C,H4(0H) OHyN(NO) 0,oH, [142°] 

CL 4]04H4(0Me) OH, NHO»oH, [lOl^] -B'HOL 
B'jEljPtCla — Nitrosamine 


[195°] 

04H4(0Me) OELN(NO) 0,«H, [138°] 

OXY-BENZYL^FHTHALIC AOID 
hydryl-isophthahc aofid Anhydride 


Benz* 



DI-OXy.BUTANB. 


eoa 


[20n. Formed by 

the action of zis^ and HClAq on benzoyl iso* 
phthaho acid (Zindke, B 9> 1763) Keedles 
(from^ate alcohol) — BaA', 2|aq — AgA' pul- 
verulent pp. — EtA' [116°] An isomenc acid, 
obtained by reduction of benzoyl terephthalic 
acid, forms Oa(0isH9O4), 8aq (Weber, J 1878, 
403) 

jp.OXY-BEHZTL-FHTHALIMIl)INS 

[187»-198=]. 

Formed from the amido compound by the diazo 
reaction (Hafner, B 23, 344) Red needles 
Converted by cone HGlAq at 150° into a base 

OXY BENZYL PYRIDINE TETRAHYDRIDE 

C,H, CH<^® >OH, (»).Bemyl piper 

tdoiie [118°] Formed by distilling 8 amido a- 
benzyl valeric acid (Aschan, B 23, 3696) Pearly 
plates (from hot water) B'0jH2(N02)30H 
[97°] Crystals, si sol water 

Nitrosarmne C,2H,4(NO)NO [62 5°] 

OXY BENZYL PYRIMIDINE CARBOXYLIC 

ACID CHjPh 

Formed from phenyl acetamidine, oxalacetic 
ether, and (10 pc) NaOHAq (Pmner, B 22, 
1627) Prisms, v si sol water 

OXY BENZYL PYROTARTARIC ACID 
C^H, OH(OH) CH(C02H) CHMe CO^H Bhenyl- 
homoitamalic acid Formed from benzoic alde- 
hyde, sodium pyrotartrate, and AOjO at 126° 
(Penfield, A 216, 119 , Fittig a Llebmann, A 
256, 257) The acid splits up, at the moment 
of liberation, into water and anhydride — 
CaCjoHj^Oj 3aq — BaA" 2aq — Ag^A" 

Anhydride Phenylhomopara^ 

conic acid [177°] Plates (from water! — 
AgCi2H,i04 crystals, m sol water — BaA''aq. 
— CaA" 

Isomeride 

CH(OH) CMe(C02H) CH^ CO^H Formed to- 
gether with the preceding acid Its salt BaCijHi^Os 
IS got by heating the anhydride with baryta water 
— CaA"aq —Ag^" • bulky flocculent pp 

Anhydride 

(184 6°) Yields Ba(0„H„04)„ OaA', 2aq,’ and 
AgA- 

DI . OXY - BENZYL ■ aVINOLINE OABB- 
OXYLIC ACID Ethyl derivative 

Formed by 

reducing benzyl o mtro benzoyl malonic ether 
(Bischoff, B 22, 386) 

OXY BENZYL SDCCINIC ACID 0,,H,,Oate 
PhCH(OH) 0H(C02H) CH2.C0,H Its sdts are 
formed by warming the anhydride with bases — 
CaCnHjoOj ~BaA^' 2aq — Ag^A" 

Ethyl ether 

OHPh(OH) CH(C02Et) CH.CO^H Oil 
A nhydride CA 

PhmyUparaconic acid [99°] Formed by 
heatmg sodium succinate with benzoio aldehyde 
and Ao,0 (Fittig a Jayne, A 2X6, 108 , 266, 63) 
Needles (from water) , converted by NaOEt into 


phenyhtaconic acid. Yields Ca(C||H,04)g 2aq, 
BaA's ftnd AgA', and the ether EtA' (262*^ 
at 26 mm ) 

jp OXY-BENZYL-THIOCARBIMIDE 

0,H4(OH)OH2NCS From p oxy benzylamine, 
CS2, and HgCi2 (Salkowski, B 22, 2144) Xiiqmd, 
sol alkahs 

p-OXY BENZYL-THIO.DREA Methyl de- 
rivative C3H4(OMe)CH2NHCSNH3 [95^ 
(Goldschmidt a Polonowska, B 20, 2409) 

Di oxy di benzyl-thio urea Di methyl 
derivative (C4H4(OMe) CH2.NH),CS [160°] 

0 OXY BENZYL p TOLDIDINE O^HijNO le 
C«H4(OH) CH^NH O^H^Me [116°] Formed by 
reducing 0 oxy benzylidine p toluidme in alco- 
holic solution with sodium amalgam (Emmenoh, 
A 241, 346) Crystals Yields the methyl deri- 
vative C,H,(OMe)CHjNHCgH4Me [110°] and a 
tetranitro derivative [168°] —B'HCl [147°] — 
B^jHjPtClg reddish yellow needles 

p Oxy benzyl p toluidine [186°] Yields 
B'^iyPtCl. and O.H4(OMe) CH3.NHC,H4Me [68°], 
whence B'HCl [160°],B'5H2PtCleand the mtros- 
amme C6H4(OMe) CH, N(NO) CeH^Me [108°] 
p Oxy benzyl 0 toluidme Methyl deriva- 
tive [56°] Triangular plates (Stemhart, A 
241, 340) Yields an oily nitrosamme 

o - OXY - BENZYL - UREA CsHioNgO, U 
CA(0H)CH,NHC0NH2 [170°] Formed by 
warming 0 oxy benzylanune hydrochlonde with 
potassium cyanate (Goldschmidt a Ernst, B 23, 
2746) Prisms, v sol hot water 
Methyl derivative 
C4H,(OMe) CH3.NH CO NHg. [127®]. 
p Oxy benzyl-urea Methyl derivative 
[167°] Needles (Goldschmidt a Polonowska, 
B 20,2409) 

8 OXY a BENZYL-YALERIG ACID 

CH^lOH) CH2 CH, CH(CBy?h) C0;H Formed 
from nitroso oxy benzyl pyridine tetrahydnde 
and NaOHAq (Aschan, B 23, 3697). Liquid, 
m sol hot water 

7 Oxy )3-benzyl-valeno acid 
CHj CH?0H) CH(CH2Ph) CH*.CO,H [76°] 

Formed oy carefully adding dilute HGl to its Oa 
salt obtamed from the lactone (Erdmann, A 
254, 217) Prisms (oontainmg aq) Melts at 
66° when hydrated HClAq converts it mto the 
lactone.— Ca(0,^,jO,)*4aq — CaA', §aq 

Lactone CH, [88») 

Got by reducing benzyl acetyl propionic acid 
[99°] with sodium amalgam, and boiling the 
product with dilute H^SO* Large crystals 
DI - OXY - BUTANE CH,(OH) OHEt(OH) 
n-Butylene glycol Mol w 90 (192°) S G 
j 1 0189 Obtained from wo-di-bromo-n-butane 
by boihng with baryta water (Grabowsky a 
Saytzeflf, A 179, 326). Liquid, v sol water. 
Yidds glycolho and glyoxyho acids on oxidation 
Di-oxy-butane 04H,oO,t e CHj(OH) OMogOH 
Isobutylene glycol (178°) S G ^ 1 129 Formed 
from the bromide and K^GOgAq (NevoU, O B 83, 
66, 146) and by the action of HClAq on isobutyl 
alcohol (Lwoff, Bl [2] 43, 112) Formed alsom 
the alcoholic fermentation of sugar (Hennmger 
a Sanson, 0 R 96, 94 , 106, 208) Does not 
form an acetal with aldehyde (Lochartg 4 Ch* 
[6] 16. 68). 



DWXY.BUTANB 


]H-ozj.l)ato]i«OBM«(OH)OHMe(OH) (184<’) 
Formed by heating «*batylene oxide with water 
at 100° (Eltekoflf, / R 14, 872) Liquid 

Di-oxy-bntane OHMe(OH) OH, GH,OH (3)- 
ButyUne glycol* (207^) S G ^ 1 0259 Formed 
by ri^aotion of a dilute, shghtly aoid, solution 
ofaldol by 8odium>amalgam (Kekul6, B 5,56, 
A 162, 810, Wurtz, C B 97, 478) Thick 
liquid, nuBoible with water AOjO at 100° forms 
CArOAo), (207°) S G 2 1 055 HIAq yields 
O4 HXSG 22 291 

Di-oxy.butane 0,H,(OH), (184°) SG » 

1048 Obtained, vtd 04H„(OAo), (0 200°), 
from the crude 04H8Br, got from fusel oil 
(Wurta, A Ch* [8] 55, 452) Liquid, miscible 
with water 

Di^)xy.butane OH,(OH) OH,.OH, CH,(OH) 
Tetramethylene glycol (204°) S G 1 011 
Formed by the action of dilute H2SO4 on tetra- 
methylene dimtramme 04Hg(NH NO,), (Dekkers, 
B.T 0 d, 101 ) 

Tri-oxy-butane 

OH, OH(OH) OH(OH) OH,(OH) BuUnylgVy- 
cm/n (178° at 27 mm ) Formed from crotonio 
iddehyde by reduction, addition of bromine, and 
boihng the resulting OH, OHBr OHBr CH,OH 
with water (Lieben a Zeisel, M 1, 882) Thick 
liquid with sweet taste AojO yields 04B[,(OAc), 
(262°) Yields 04H,(OH),01, 04H,(OH)Oi„ and 
04H,001 (Zikes, M 6, 848) 

Tri-oxy-butane 04H,o03 (240° at 18 mm ) 

Formed from isobutyl iodide by chlorinating and 
heatmg the resultmg tn-chloro butane with 
water at 170° (Prunier, Bl [2') 42, 261 , 0. B 
99, 193) Yields nearly solid 04H,(OAo), 
Tetra-oxy-butane v Ebythbite 
OXY - BITTAKE TBICABBOXYLIG ACID 
0Me(OH)(0O,H) OH(CO,H) CH,OOja[ 

Lactone O^HgO, Formed by heating 
acetoBUCOimc ether with &Oy and HOI (Bach, A 
284, 86) At 180° it yields pyrocmchonio an- 
hydride — BaA''. — OaA» — 0s,(0,H,0,),. — 

Di-oxy-butane tetra-carboxylio ether 
0H(0O,Et),,0H(OH) OH(OH) 0H(CO,Et), 
Formed by the action of malonic ether on gly- 
oxal m presence of cone ZnOl, Aq (Polonowsky, 
A 246, 2) Oil, not volatile with steam 
Tetra oxy butane tri carboxylic acid 
003 OH(OH) OH(OH) OH(OH) 0(OH)(00,H),. 
[147°] Formed by oxidation of levulose oarb- 
oxyhe acid by dilute HNO, (Dull, B 24, 848) — 
'KJBik!'* Large prisms — Oa,A'", 6aq 
OXT-BBTAITE PHOSFHONIO AGIB 
0,H, OH(OHl PO(OH), [168°] Formed from 
isobutyno aldehyde by successive treatment 
with POl, and water (Fossek, M 6, 640) Tn- 
metno crystals ^aho^ 97 1 8 94 

OXT - 180BBTANE SBLPHOHIO AGIB 
OMe,(OH) OH,SO,H Formed from ammonium 
sulphite solution and isobutylene bromide or 
OEf^rOMe,OH (Guaresohi a Garzmo, Ann. 
cfwm farm, [4] 6, 110, 9, 96) — BaA , IJaq — 
NaA' plates (from alcohol) 

BI-OXT BBTYL-BENZEKE 0„Hi40, 

<J,H, OH(OH) OA OH,OH (200°) Formed 
by tne action of sodium-amalgam on an alcohoho 
solution of 0 A 00,.0,H4 OHO which is got 
from phenyl prrayl ketone by successive treat- 
ment with OiO|01, and water (Burcker, C.B 94, 
S20). Syrnp. Forms oily 0|A,(OAc>, 


ISOBUTYL o-OXY BEHZOIG AGIB 
0,H,(04H,)(0H)00,H [4 2 1]I Formed from 
G4H4(04H,)0Na and 00, at 1 140° (Dobrzyeki, 
J pr [2] 86, 391) Needles —OaA', ^6aq — 
BaA', 2aq needles, v sol water 

Ethers Uokf [64°] (266°) —EtA' (276°| 
Oil — O4H5A' [68°] Formed from the acid, 
phenol, and POOl, Converted by long boiling 
mto OiyHjgO, [168°] 

BI OXY-BUTYLENE 04H4(0H), GrotonyU 
ene glycol (197°) S G 2 1 0616 , 22 1 0465 
Obtained by the action of boiling baryta on its 
formyl derivative which is formed when erythrite 
18 distilled with formic acid (Hennmger, B 5, 
1060, A Oh [6] 7, 215) Liquid, sol water 
Yields O4H4 (OAo),(203°) 

BI-OXY-DI BUTYL DIKETONE 

Anhydride o^e ® <*^0 “ OHMe 
Di methyl-oxetone (169 6° i V ) S G 2 978 
Formed, together with CO,, by heatmg its carb 

oxyUc acd 

(divalonic acid) [130°] which is got by the action 
of NaOHAq at 90° on * divalolactone,’ the pro 
duct of the action of NaOHAq on valerolaotone 
(Fittig, 256, 128) Liquid Volatile with steam 
OXY BUTYL MALEIG ACID Lactone 
Propacomc acid 

[124°] Formed by distilling the bromide of 
propyl itaconic acid with steam , the acid re 
mams behind and is extracted with ether (Fittig, 
A 266, 108) —Needles — BaA' 

OXY ISOBUTYL MALONIC ACID 0,H,,0, % e 
O4H, 0(0H)(C0,H)2 [110°-114°] Obtained from 
04H9CCl(C0,Et)2and KOHAq (Conrad a Bischoff , 
B 13, 600, 14, 617, Guthzeit, A 209, 287) 
Deliquescent mass, v e sol water 


BI OXY ISOBUTYL METAPYEAZOLE 
04 H, 0 H — N. 

<!)0H N/ ^*^**'’^ 

Obtained by boiling with dilute HCl the product 
(O4H, CH(CN) NH CO NH„) of the action of urea 
upon valeric aldehyde-cyanhydnn Small white 
needles M sol alcohol and hot water, si sol 
cold water Dissolves readily m alkalis (Pmner 
a. Lifschutz, B 20, 2356) 

OXY BUTYL SUCCINIC ACID The salts 
are got by the action of bases on the anhydride 
0a(0,Hi205) 5aq — Ba A" 2aq — Ag,A" Anhy 

drtde OHPr<:^^^=^>OHr Propyl ^ra 


conic acid [73 5°] Formed by heating butyriq 
aldehyde with sodium succinate and AcoO 
(Schmidt, A 255, 68) Needles (from ligroin) 
Yields heptenoic acid and oxy heptoic lactone on 


distillation — 0a(0,H„04), 2aq — BaA , — AgA'. 
Ethyl ether EtA' (0 214° at 96 mm ) 
Oxv-lsobutyl-sucoinio aoid Salts. — 
Ba( 0 gH„ 04 ), 2 aq — Ag,A'' 

Anhydride Formed, like the preoedmg 
isomende, using isobutyno aldehyde (Zanner, A. 
256, 86) — Ba(0,H,,04),3aq — 0aA',2aq —AgA' 
OXY . BUTYRAMIBINE O4H, JN,0 % e* 
OMe,(OH) 0(NH) NH,. The orystalhne hydro- 
ohlonde is formed from oxy-butynmido-ethyl 
ether and NH^ (Pinner, B 17, 2009) It is ▼. t. 
sol water 



OXY-BUTYMO AOID. 


« OXT n BUTYEIC ACIB C*HA 10 
OHEt(OH) COjH I Mol w 104 [43®] Formed 
by the action o« moist Ag^O upon bromo-w- 
butyncapid (Naulnann, ^ 119, 115 » Fnedel a. 
Maohnca, A 120, 279), and by the action of HCy 
and HCl on propionic aldehyde (Prsohibiteck, 
P 9, 1312) Formed also by reduction of ethyl- 
glyoxylio acid Deliquescent crystals Yields 
propionic acid on oxidation (Markownikofl, A 
176, 309, Leya Popoff, ^ 174, 61) — Ca'Aj 6aq 
ZnA'2 2aq S 2 35 at 18® — AgA' pnsms 
Ethyl ether EtA' (167® 1 V) SG a 
1 004 , 12 995 (Schreiner, B 12, 177 , A 197,21), 
Yields ethyl glyoxylic ether on oxidation (Ans« 
toff a Demjanofif, G G 1887, 1167) Acetyl 
derivative OHEt(OAo) CO^Et (198°) (Gal, A 
142, 373) Butyryl derivative (216®) 
Methyl dertvaHve CHEt(OMG) CO2H 
Formed from its Me and Et ethers which are 
made by the action of NaOMe on bromo butyric 
ether (Duvillier, 0 B 86, 47, 1026 , 87, 981 , 
88, 598 , A Gh [5] 17, 628) Liquid, sol water 
— AgA' — MeA' (150°-166® 1 V ) —EtA' (160°) 
(D ) , (148° 1 V ) (Schreiner, A 197, 16) 

Ethyl derivative CHEt(OEt) CO^H, 
Formed from its ether, which is made from 
bromo butyric ether and NaOEt Liquid, v sol 
TTater — KA' — BaA', —AgA' —MeA' (167°) — 
EtA' (168°-174°) (D ) , (169® 1 V ) (S ) 

Methyl derivative of the amide 
CHEt(OMe) CONHi [78°] Formed from 
CHEt(OMe) COjMe and alcoholic NH, (D) 
Slender needles, v sol water 

Ethyl derivative of the amide 
CHEt(OEt)CONH2 [ 69 °] Laminss, sol water 
^ Oxy n butyric acid 

€Hs CH(OH) CH, CO2H Occurs m urine and 
blood of diabetic patients (Kulz, Zeit Biol 20, 
165 , 23, 329 , Minkowski, Fr 24, 163 , Stadel- 
mann, Zeit Bwl 32, 466 , Wolpe, O G 1887, 277 , 
Hugounenq, Bl [2] 47, 645 , Deicbmuller, Szy- 
manski, a Tollens, A 228, 92) Formed by 
reducing acetoacetic acid with sodium amalgam 
(Wislicenus, A 149, 205), and from propylene 
chlorhydrm by successive treatment with KCy 
and KOH (Markownikofif, A 163,237) Obtamed 
also by oxidising aldol with moist Ag^O (Wurtz, 
G B 76, 1165) Thick syrup, volatile with 
steam Decomposes at 130° into water and 
(a)-orotonic acid When prepared from unne 
it IS laBvorotatory , [a]i,=s — 23 4 — NaA' very 
deliquescent needles — ZnA',. — OuA' —AgA' 
Ethyl derivative 

OH, CH(OEt) OHj COjH (c 215°) Formed by 
the action of HGl on the mtnle, which is formed 
by combining allyl cyanide with alcohol (Pinner, 
B 12,2067) 

Amide OH, OH(OEt) CH2.CONH,. [71°] 

7 Oxy n-butyrio acid 

0H2(0H) CH, oh, G0,H Obtamed by the action 
of boiling hme* or bai^a water upon its lactone, 
which 18 formed by treatmg succmyl chloride, 
dissolved in HOAc and eSier, with sodium- 
amalgam (SaytzefF, B 6, 1255, A 171, 270, 
J pr [2] 26, 66 , Bl [2] 87. 640) Formed also 
from OH^BrO^OELOH by successive treat- 
ment with alcoholic KOy and potash (Frdhling, 
M 8, 700), and by boili^ oxy-etl^l-aoetoacetic 
ether with oono baryta-water ((&anlaro£f, A. 
226, 826) Liquid, wmoh volatilises in the cold 
Volatile with steam Sol water. Forms the 


m 

lactone slowly in the cold, more quiOldy on 
heating Chromic acid mixture oxidises it to 
succinic acid — KA' deliquescent tufts — NaA' 
—ZnA', (dried at 100°) -BaA', (dned at 110°) 
dendritic mass (from alcohol) 

Laetone (206®). SG 

g 11441, VI 1286 OE (0® to 16®) 00086 
JButyrolactone Formed as above Formed also by 
heating the lactonio acid of y oxy ethyl malomc 
acid at 120° (Bdder, A 227, 22), and by heating 
7 chloro butyric acid at 200° (Henry, 0 B 101, 
1158) Mobile liquid, miscible with water, but 
separated therefrom by K,GO, May be con 
verted into n-butyric acid by successive treat 
ment with HI and sodium amalgam 

a - Oxy liobutyrio acid (CH,)2C(OH) CO,H 
Acetontc acid Butylactte acid [79°] (212°) 
Formation — 1 From acetone, HOy, and 
HClAq (Stadeler, A 111, 320) — 2 From bromo 
isobutync acid and moist Ag,0 or Na200,4ui 
(Markownikofif, A 146, 339 , 153, 228, 261 , 
Fittig, A 200, 70) — 3 From dimethyl oxalate 
by treatment with ZnMe, followed by water 
(Frankland a Duppa, A 133, 80 , 135, 26) — 
4 By oxidising isobutync acid with alkaline 
KMnO, (R Meyer, A 219, 240) — 6 By oxidising 
di oxy pentane (amylene glycol) with fluted 
HNO, (Wurtz, A 107, 197) —6 By heatmg 
acetone chloroform with water at 180° (Will 
gerodt, B 16, 2307, Bl [2] 89, 167) Hygro 
scopic needles, v e sol water, alcohol, and 
ether Volatile with steam Sublimes at 60° 
Yields acetone and acetic acid on oxidation 
Phenyl hydrazine at 160° forms a tjfr-phenyl 
hydrazide [162°] converted by nitrous acid mto 
a nitrosamine [98°] (Beissert a Kayser, B 22, 
2920) 

Salts — BaA',. — ZnA'32aq hexagonal 
plates, si sol water S 6 at 16° —AgA' stel 
late groups of nacreous scales S 7 
Ethyl ether EtA' (161°) 

Ethyl derivative (CH,),C(OEt) CO,H 
(180°) S G J 1 0211 , ^ 1 0101 Formed from 
CMe,Br GO,Ei and KOEt (Hell a Waldbauer, B 
10, 449) -BaA', aq — PbA',aq —ZnA',.— AgA' 
plates m sol water— EtA' (155°) 

Isopropylidene derivative G,iH,oGcts 
OMe,(0 OMe, GO,H), (197° uncor ) V D 120 3 
(calc 124) Formed by the action of EOH (8 
mols ) on acetone chloroform (2 mols ) and 
acetone (1 mol ), or upon a mixture of chloro- 
form (1 mol ) and acetone (2 mols ) (Willgerodt, 
B 20, 2445, Engel, C B, 104, 688) Liquid, 
converted mto oxy isobutync acid oy heating 
with water — CaA"Uaq — BaA"iaq — PbA" 
(W), PbA"2aq (E)— ZnA"aq small toales 
(W), ZnA"2aq(E). 

Nitrile V Acktoot otxnhydbik, vol Lp 31 
Anhydride OgH^O, m 0(OMeyCO,H), 
Dibutylactio acid A product of the action ol 
alcoholic potash on chloro isobutync acid (Bal- 
biano, J 1878, 704 , 1880, 789) Amorphous, 
v sol water — Na,A". dehquesoent 
oA-Bi-ozy-butyrio acid 

CH,OH(OH)OH(OH)CO,H [80°]. Formed)^ 
boihng bromo-oxy butync acid wiih water (0 
Kolbe, /.pr [2] 26, 890), and byheatingB-methyL 
fflycidio amd with water at 100° in sealed tubes 
(MelikofI, B. 16, 626 , B 21, 2066). Mass oi 
slender needles, v e sol water, not volatile witii 
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needles Gives a silver mirror 
when boiled with water. 

Ethyl ether EtA' (c 228**) Liquid. 
Anhydride v, Mbthyl-oltoedig acid 
/ 87-ZM-oxy.bntyxio aeid 


(Hannot, A Ch [5] 17, 106) Formed also by 
warming its anhydride with water (MelikofP, B 
16, 2687) Thick liquid, v sol water, alcohol, 
and ether — BaA', amorphous 

Anhydride Butyl- 

'flycidtc cbcid Formed from {$) crotonio acid 
by successive treatment with HOGl and alcoholic 
potash Mobile hquid Unites with HGl, form* 
mg ohloro oxy butyric acid [99°] The ether 
C^HjEtO, (146°-.160°), S G ?li 9931 is formed 
by the action of sodium amalgam on a mixture 
of epichlorhydnn and chloroformic acid {KeUy, 
B. 11, 2226) 

Pi-ozy-iBobutyrio acid 

CHa(OH) OMe(OH) COjH [100°] Formed from 
a methyl glycidio acid {q v) hj warming with 
water at 100° (Melikoff, J B 16, 636) Pnsms, 
V sol water — KA' ^aq small prisms 
Tri.ozy-isobutyrio acid 

(GH,(0H)]2C(0H) GOjH [116°] Formed from 
glycerose oy successive treatment with HGy and 
HGl (Fischer a Tafel, B 22, 106) Pnsms 
(from alcohol), msol benzene HLA.q followed 
by zinc dust yields isobutync acid — OaA',4aq 
— PbA'2aq needles, si sol hot water 

A tn-oxy>butyno acid is also formed in the 
oxidation of galho acid and tannin by dilute 
HNO, (BOttmger, A 267,248) 

References — jSsoMO- and Ohlobo-oxybutibio 

ACIDS. 

/3*OXY*tt*BTJTTrJEtI0 AliDEHlflJE ti. AldoIi* 
a OXY-ISOBUTYBIO ALDSHTBE 
OMe2(OH) OHO (c 90°) Obtained by boihng 
with HOAo the compound formed by 

the action of NaOG^H, on iodoform (GorbofF, 
J pr* [2] 41, 243) Mobile liquid, oxidised by 
AgjO to oxy-isobutync acid [79°] Forms with 
water a hydrate [c 70°] Polymenses on stand- 
ing, forming pnsms [c 65°] v sol water 

Di-isobutyl derivative of ozyisobutyno 
orthaldehyda CMe2(00,H„) 0H(OH)(OO,H.) 
(126°) S G ® 9041 One of the products of 
the action of iodoform (or iodine) on NaOG^H, 
Oil, with bitter taste Converted by HOAo into 
isobutyl acetate and oxyisobutyrio aldehyde 
OZT BVTTBIO IMIBO-ETHTL ETHEB 
CMe,(OH) C(NH)OEt The hydrochloride 
CeHj^OsHGl 18 formed from acetone, HGy, 
alcohol, and HGl (Pmner, B 17, 2009) It is 
crys tallme 

OXYBBTTBOCYAIllKE v Guanido butybxo 
A on> 

0XY4)AFFElNB v.Oavfeike 
OXY-OAXPHOE n.GAMFHoaand Campholbnio 

ACID 

OXY-OAXPHOEAMIO ACID v. Gampbobio 

ACID 

OZY-OAXPHOEIO AOU) v Gampbobio acid, 
OXY-OAXPHOBIC AHHYBEIBE t;. Gam- 
pbabio Aom 

OXY-OAXPHOEOHIC ACID v Gampbobobxo 
A cm. 


• 

OXY GAPROIO AOID v Oxy-hbxoio aoid 
OXYTEIOABBAILYLIO fiCID Methyl 
derivative G,H4(OMe)(GO,H)a Formed by 
heating (C,Hj2G(OMe) GOjHVith dilute HNO, 
(Sohatzky, J B 17, 86) Syrup — CaH^A^'j Jaq 
— Bal^'", 2aq 

OXY-OAEBOBTYEIL v Di OXY-QtllNOLINE • 
OXY-OAEBOXYLIC AOU) v Benzene tbi- 


qijinonb 

OXY-o CAEBOXY-PHENYL-ACETlC ACID 
COjH CgHa CH(OH) GOjH Formed from 
COgH CaH4 CO COgH and sodium amalgam 
(Soherks, B 18, 881) Quickly changes, when 
set free, to the anhydnde (phthahUe carboxylic 
acid) [1496°] 

Ozy-oarboxy-di-phenyl acetic acid 
CaH4(C02H) OPh(OH) COjH [c 80°] Formed 
by warming benzil o carboxylic acid with alkalis 
(Graebe, B 21, 2003) — K^A" 2aq 

Di-ozy-di-oarbozy. phenyl acetic acid Tri 
ethyUether CaH(0H)2(C02Et)2 CHo CO^t 
[98°] Formed from acetone dicarboxylic ether 
and sodium (Cornelius a Pechmann, B 19, 
1448) Needles (from alcohol), msol water 
7.OXY 0 - CAEBOXY - PHENYL - BUTYEIC 
ACID Lactone C„H,o04 [121°] Formed 

by reducing the anhydnde of carboxy benzoyl 
propionic acid with sodium amalgam (Roser, B 
17, 2773) ~AgC„H.04 -Ag,C„H,oO, 

An isomeno lactone [140°] is obtained by 
reducing phthalyl propionic acid (Gabnel a 
Michael, B 11, 1681) — BaCjjHjA — 

Ba(G,,£^04)2 AgCj|B^4 

OXY-CAEBOXY-PHENYL-PEOPIONIC 
ACID Lactone C,oHH04ie 


O.H/ 


Formed by reducing 


phthalyl acetic acid with sodium amalgam, 
and acidifymg (Gabnel a Michael, B 10, 
1658,2200) Needles (containing aq) Yields 
AgaoH704, AgjCjoHgOs, and BaCjoH^Oj 2aq 
Tri ozy-carboxy-phenyl propionic acid 

^ -T .CH^ — CH^COJH 

Lactone [4 3 *Jc.K,(OH)j^^^^O 


[228°] Formed by reducing its di methyl de 
nvative (meconic acetic acid) with HI and P 
(Liebermann a Kleemann, B 19, 2293) Tables 
Gives a blue colour with FeClj 

Ethyl ether EtA' [c 131°] Crystallme 
OXYCHEY80QDIN0NE v Chrysoquinonb 
OXYCINCHENE v Cinchene 
OXYOINCHONIDINE v Cinghonidinb 
OXY-CINNAMIG AGID v Coumario acid 
a-Oxy cinnamic aoid C^Hj CH C(OH) CO2H 
Formed in small quantity in the preparation of 
the isomeno phenyl-glycidic acid by the action 
of alcoholic potash on OeHj CHBr CH(OH) CO^H 
(PlOchl, B 16, 2821) Readily decomposes, 
yielding phenyl-acetio aldehyde and di oxy- 
phenyl propionic acid 
Phenyl derivative 

C,HjOH O(OPh) COJH [180°] Formed by 
heating B<^ium phenoxy-acetate with benzoic 
aldehyde and Ao^O (Oghaloro, 0 J* 40, 276) 
Pnsms — ^AgA' pnsms (from water) 

(8, 2, l)-Di-ozy-oinnAmo aoid 
[8 2 l]OA(OH),OH OH CO^H 

Anhydride CA(OHXg?.gf. m-Oacy- 
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toumartn [280°-285®] Formed by heating 
P3rrooatechm with italic aoid and H0SO4 (Bez- 
> zariy O 15, 34) Needles, si sol cold water 
Beduces salts of Ant Cu, and Ag 

(4 , 3 1) Bi-ozy-einnamic aoid v Oatfeio 

ACD) 

c (5, 2, l)-Di>ozy oinnamio aoid 
[6 2 l]C.H,(OH)jCH CH CO^H 

Anhpdrtde [s ^]c.H,(OH)<°® ^ 

[250°] Formed by heating a mixture of hydro- 
qurnone, malic acid, and H2SO4 (Pechmann a 
Welsh, B 17, 1648) Needles, v sol alcohol 
Yields an acctyl derivative [147°] crystal- 
lising m needles The methyl derivative 
[108°] IS got from [5 2 1] C4H3(OMe)(OH)CHO 
by boiling with Ac 0 and NaOAc (Tiemann a 
Muller, 14, 1996) 

0 Methyl derivative 
[5 2 l]CflH3(OH)(OMe)CH CH CO2H [180°] Ob- 
tamed from C4H,(NH2)(OMe)OH CH CO^H by the 
diazo reaction (Schnell, B 17, 1387) Crystals 
Di-methyl derivative 
CeH3(OMe)3CH CH CO ^H [143°] Obtained by 
methylating the 0 methyl derivative Needles 
Yields di methyl gentisio aldehyde on oxidation 
with KMn04 

(4, 2, 1) I)i ozy-cmnamio acid v Umbellic 

ACID 

di ozy cinnamic aoid Phenyl^methyl 
derivative C4H4(OMe) CH C(OPh) CO^H 
[200°] A product of the action of anisic aide 
hyde and ACjO on sodium phenoxy acetate 
(Valentim, O 14, 147) Bectangular tablets, sol 
hot alcohol — MeA' [100°] Laminjo 

Anhydride of the phenyl derivative 
^15^10^3 [113°] Formed from salicylic aide 

hyde, ACjO, and sodium phenoxy acetate (Ogba 
loro, C G 1887, 1164) Yellow prisms, v si 
sol hot water 

Tri ozy cinnamic acid v ^sculetic aoid 
and Daphnetin 

Tetra-ozy cinnamic acid Dimethyl 
methylene ether 

C4H(02CHJ(OMe),CH CH CO2H [196°] Formed 
from apiolic aldehyde, ACjO, and NaOAo (Cia 
mician a Silber, B 22, 2485) Small yellow 
needles (from hot alcohol), si sol ether and hot 
water 

OXY-CINNAMIC ALDEHYDE v Coumario 
Aldehyde 

Di-ozy cinnamic aldehyde Methyl deriva- 
tive v Febulic aldehyde 
OXY-CINNOLINE 

C,H,NjO te [225°] Formed 

by heating its carboxylic acid at 260° (Bichter, 
B 16, 681) Small prisms, v sol alcohol and 
ether, si sol water May be sublimed Sol 
NajCOjAq — ^B'jH^PtCl, small prisms 
Ozy-cinnoline oarbozylic acid 

[0 265°] Formed from 

0 diazo phenyl propiolio acid by heating with 
water at 70° Colourless needles or scales, sol 
HClAq, si sol alcohol, nearly msol water 

OXY-CITEACONIC ACID CAO* le, 

^'^CH^CO^ [162°] Formed from citra- 

oonic acid by successive treatment with HOOl 
and alkahs (Morawski, / j^r [2] 10, 69 , 11, 


480 , Scherko, A 227, 233 , Michael, *7 pr [2] 
40, 171 , Melikoff a Feldmann, A 253, 89), 
Prisms (containing aq) Hot water converts it 
into propionic aldehyde and COj With HBr it 
forms C^H^rO, [156°] HCl yields, in like 
manner, CO,H CClMe CH(OH) CO^H [162°] 

Salts — (NH4)2A" ~(NH4)HA' — KHA" — 
BaA" 4aq — SrA"4aq — PbA"4Aaq 

Ethyl ether Et^A' (255®) SG g 11376; 
1111167 CE (0°-22°) 0008507 
OXY-CITEIO ACID OAO, le 
C3 Hs(OH) 2(C02H), Occurs in beetroot {Lipp- 
mann, B 16, 1078) Formed from aconitio acid 
by successive treatment with HOCl and hme- 
water (Pawolleck, A 178, 150) Dehquescent 
mass, V e sol water— Salts Ba,A%5aq — 
CajA'"* 9aq — Ca,A",10aq — Od4(OAOB)*6aq — 
Cu4(CA08)aa;aq — Et,A'" oil with bitter taste. 
OXYCOBALTAMINES v vol u p 224 
OXYCOMENIC ACID v Cohenio acid 
OXY CONICEINE V Coniine 
OXY-COPAIVIC ACID v Copaivic acid 
OXY CODMAEIC ACID v Bi oxy cinnamio 
acid 

OXY-CODMAEILIC ACID v Cotjhakilic 
acid 

OXY-CODMAEIN v Anhydride of Di-oxy- 
ciNNAMic ACID and Umbelliferone 
D i-ozy coumann v Daphnetin 
OXY CODMAEOKE v Coumabone 
/3 OXY CEOTONIC ACID Methyl deriva- 
tive CH, O(OMe) CH CO,H [128 6°] Formed 
from 3 chloro crotomc acid and NaOMe (Fried 
rich, -4 219,327,334) Crystals, insol water 
Ethyl derivative CH, C(OEt) CH CO,H 
[137 5°] Formed from CH, CCl CH COjEt and 
alcoholic potash Prisms, v sol alcohol and ether 
— KA' plates — KA' 3aq needles — EtA' [30°] 
Decomposed by dilute H^SO, into acetone, CO,, 
and alcohol 

Phenyl derivative CR^O(OFh) CH COoH 
[150°] Formed by heating sodium jS chloro- 
crotonate or /S chloro isoorotonate with NaOPh 
(Autenrieth, A 254, 240) Crystals, v si sol 
hot water Yields OH, C(OPh) CH, (162°) on 
heating 

The above compounds may be viewed as den 
vatives of aoetoacetio acid {q v) 

3 Ozy-isoorotomo aoid This acid is not 
known m free state, for, like the preceding 
isomende, it would at once change to aceto- 
acetic acid 

Methyl ether of the methyl deriva- 
tive CH, C(OMe) CH, CO,Me (175°) S G i* 
1 0235 Formed from Cl^ CCl CH, CO,Me and 
NaOMe(Enke,A 256,205) 

Methyl ether of the ethyl derivative 
CH, C(OEt) [12°] (195°) S G 

999 

Ethyl ether of the ethyl derivative 
CH, C(OEt) CH,.COJEt [29°] (195° cor) 

Formed from chloro isocrotonic ether and 
NaOEt (XoU, A 249, 324) Plates 

Propyl derivative of the methyl ether 
! CH, O(OPr) CH,.C03Me (280°) SG 961 
Isobutyl derivative of the methyl 
efher OH, C( 004 H,) OH,.CO*Me (258°). SG 
980 

a-Ozy-isoorotonio aoid Nitrile 
CH, CH CH(OH) CN Formed from aorolma, 
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KCy, and HOAo (Lobry de Bruyn, JR T» C 

223) Oil 

Isomendes v Oxy mbthacbylio mow and 

ACETOAOETIO ACID 

OXYCTTMENE v Ouhemol 
D i-oxy oumoiLe D%-methyl der%iiat%ve 
OA03H,(OMe)*. (246®) Formed by the 

action of sodium on an alcoholic solution of 
O.H3(C3HJ(OMe)a (268°). which is got by boihng 
the isomeric methyl ether of eugenol with alco- 
holic potash (Giamioian a Silber. B* 23. 1164) 
Colourless oil 

m-Di-w oxy t^-cumene 

OeH,(CH3)(OH3 OH), [4 3 1] [77°] Formed by 

boiling m di (u bromo ^ cumene with aqueous 
Na2G03 y sol water and alcohol, si sol ether! 
(Hjelt a Gadd. B 19, 867) 

Isomende v HxDBO-tf/.cuMOQuiNONE 
In oxy-oumene. Dt-methyl derivative 
C3H,(0,H,)(0Me),(0H} (278°) Formed by 

reduction of iso-apiol (Ciamician a Silber. B 
23. 2286) Thick liquid, sol KOHAq. 

Isomeride v Pboptl pybooallol 
OXY-CTTMIDIBE v Amido gumenol. 

OXY n-CUMIKIC ACID 

O.H,Pr(OH) CO,H [8 2 1] [94°] Formed from 

o-propyl phenol, Na, and CO, (Spica, J 1878, 
686) — BaA', 2i aq — PbA', 2^ aq — AgA' pp 
Ozy n cuxnlnio acid 

C3H3Pr(OH) CO,H [6 2 1] [98°] Formed from 

p-propyl phenol, Na, and CO, (Spica) Coloured 
violet by FeCl, — BaA', 3aq — PbA', 2aq — AgA' 
Ozy-ouxnmio acid C3H,Pr(OH) CO^ [4 2 1] 
[98°] Formation — 1 By fusing carvaorol with 
potash (Jacobsen, B 11, 1063) —2 By fusing 
isocymene sulphomc acid with potash (Jacobsen. 
B 12, 432) — 3 From amido cuminic acid by 
the diazo- reaction (Widman, B 19, 270) 

Properties —Flat needles or leaflets Con- 
verted by HCl at 190° mto m propyl phenol [26°] 
(228° 1 y ) FeCl, gives a reddish violet colour. 
Yields CaA', and BaA', 

Ozycumimc aoid CeH,Fr(OH)CO,H [4 3 1] 
[141°] Formation — 1 From anudo cummic 
acid (Cahours, A Ch [8] 63, 338 , Lippmann 
a Lange, B 18, 1662) — 2 Among the products 
got from thymol by potash fusion (Barth, B 11. 
1671) —8 By oxidation of potassium cumyl- 
Bulphate C,H,MePr 0 SO3K [1 4 3J or cumyh 
phosphate 0,4MePr 0 [1 4 3] with alka 

line KMn04, and saponiflcation of the resulting 
sulphate or phosphate (Heymann a Eonigs, B 
19, 3306) 

Properties —Slender needles, si sol cold 
water Not attacked by cone HClAq at 200° 
Salts — NaA'2aq — Na^C,oH,oO, 1 Jaq — 
BaA', aq — CdA', aq — ^AgA' white pp 
Ethyl ether [75°] Prisms 

Ethyl derivative C,H,Pr(OEt) COjjH. 
[140®] Crystalhne powder — CdA', — AgA' 

Ozy o oumimo acid C,H,Pr(OH)CO,H [8 2 1] 
[72°] Formed, together with OAPr (OH) (CO,H), 
[296°], from isopropyl-phenol, Na, and CO, 
(Fileti, O 16. 126) Colourless nee^es FeCl, 
colours it violet 

Ozy-o-onminio aoid OJE[,Pr(OH)CO,H [6 2 1]. 
[121°] Obtamedfromp-isopropyl-phenol, sodium, 
and CO, (Patemo, J 1878, 806)" Formed also by 
fusmg m-isocymenol with KOH (Jesurun, B 19, 
1416) Flat needles FeCl, colonrs its solution 
deep bluish-violet>~CaA',.— BaA'r— AgA. 


An isomende [166°ol70°] is got by fusing 
isocymene sulphomc acid wn h potash (Jacobsen, 
B 12. 433) 

Ozy ^-cummic aoid 

0,HMe3(OH)CO,H [6682 1] [181°] Formed 

from sodium cumenol and CO, (Krohn, B 21. 
884) Needles, v sol ether y 

Ozy-^z-ouminio acid 

0,HMe,(OH)CO,H [1 3 4 6 6] [148°] Formed 

by fusing durenol with potash (Jacobsen a 
Schnapauft, B 18, 2844) Small needles, nearlv 
msol cold water HClAq at 200° yields ^ cu 
menol [93°J — CaA',2aq pnsms, si sol cold Aq 
Di oxy cuminic acid 

C,Me3(OH),CO,H [64362 1] [210°] Formed 

by reducing ip cumoquinone carboxyhc acid with 
zinc dust and aqueous NaOH (Nef, B 18, 3498 , 
A 237, 13,0 / 53, 428) Needles, m sol hot 
water Beduces ammomacal AgNO,. Its alka 
Ime solution turns violet in air 

Ethyl ether EtA' [109°] Needles 
OXY-t|^ CUMINIC ALDEHYDE C,oH„0, i e 
O^Me,(OH)CHO [66 3 2 1] [106°] A product 
of the action of chloroform and NaOHAq upon 
Ip cumenol (Auwers, B 17. 2976) Needles 
DI-OXY DI ip CUMYL C,gH„0, i e 
CeHMe3(OH) C3HMe,(OH) [173°] Formed in 
the preparahon of cumenol from ip cumidine 
by the diazo reaction, and also by oxidation of 
tf^-cumenol with dilute HNO, (Auwers, B 17, 
2982, 18,2659) Crystals Yields a di bromo den- 
vative [187°] and a di methyl derivative [126°] 
a OXY CUMYL-ACETIC ACID CnHj^O, l e 
OgHgPr CH(OH) CO,H [168°] Formed from 
oommio aldehyde, HCy, and HCl (Baab, B 8, 
1148) Needles -BaA', 4aq -PbA', 

Ozy di cumyl acetic acid 
(0,H. C,H4),C(0H) C0,H [120°] Formed from 
0,H. CjH^ CO CO C8H4C,H, by potash-fusion 
(Boesler, B 14, 326) Needles — BaA', 

OXY-CDMYI-ACEYLIC ACID CjJS.A le 
CaH,(C3H,)(OH) CH CH CO2H The (4, 2, 1) 
acid [176°] and the (4, 3, 1) isomende [206°] are 
formed by the diazo reaction from the corre 
spondmg amido- acids Both are crystalline 
(Widman, B 19,268,417) 

DI OXY DI CUMYL PYBAZINE DICABB 
OXYLIC ACID 

Cl 4 8] 00^ O.H.Pr gj* g)>irO.H.PrOO.H 

Formed by boUmg CHjCa CO NH 0,HjPr CO Me 
With alcoholic potash (Abenius, J pr [2] 40, 
440) Insoluble powder — Et,A" [193°] 
OXYCYANCONIINE v Cyanconunb 
OXYCYANETHINE v Cyanethine 
OXY CYCLOPIN CjaHgoO,, A glucoside in 
Cape Tea split up by dilute acids into oxy 
oyclopio acid C„B!^0,, and glucose (Greenish, 
Ph [3] 11, 569) 

DI-OXY DICYMYL 0^,B^O^ie 
O.H,Me(C,H,)(OH) GgH,Me(C,H,)(OH) [165 5°] 
Formed by ozidismg thymol with iron alum 
(Dianin, J R 14, 136) Pnsms or tables (con 
taming aq), v sol alcohol 

OXY CYMYL-ACRYLIC ACID G„H„0, ♦ e 
[2 6 61] CgH,Me(C,H,)(OH) CH CH CO,H The 
anhydnde [63°] (220°-280°) is formed by heating 
thymol with malic acid and HsSOi (Pechmann 
a. Welsh, B 17. 1647) 

The isomeric (2. 6, 4. 1)- acid 280°] is formed 
from thymotio aldehyde. NaOAc. and Ao,0 
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(Kotek, B 16, 2104) It yields a crystalline 
methyl denvative [l4l®] 

' DI OXY.DI CYMYL-ETHAITE 
OH3 CH(CjoH„ OH)* [186®] Formed from 
thymol, paraldehyde, chloroform, and SnCl4 
(Steiner, B 11, 287) Needles (from benzene)* 
yl^Ids C2*H2g(OEt)* and OaAgfOAc), [100®] 

D1 OXT.DI.OTMTL ETHYLENE 
OH* C(0,oH, jOH)j [171®] Formed, together with 
the preceding body, from 001, CH(0 ^HijOH)* 
by boilmg with alcohol and zmc-dnst (Jaeger, 
B 7, 1198, O J 81, 263) Oxidised byalkalme 
KaFeOy, to O^H^O^ [216®] and 0**H*,0* [216®]. i 
DI OXY DI CYMYL SULPHIDE 
(0,HoMePrpH))*S [163°] (Tassman, 0 17, 83) 
DI OXy decane 0,oH„0, Decylene glycol 
Ihamylene glycol The diacetyl derivative, formed 
from di bromo decane and AgOAo, yields on 
saponification with EOH the anhydride Oj 
(diamylene oxide) (Bauer, J 1862, 450) 

Di - oxy - decane CMePr(OH) CMePr(OH) 
Methyl propyl pinacone (c 223®) Formed 
from methyl n propyl ketone, water, and Na 
(Friedel, J 1869, 613) Dilute BL^SO* converts 
it mto the pmacolin CioH^O (185® uncor) 
(Szymanski, B 19, 1632) The isomeno 
OEt2(OH) CEUOH) [28°] is formed in like 
manner from m ethyl-ketone (Schramm, B 16, 
1584) 

Tetra oxy-decane Anhydride 

<CMe(OH)CH,CMt>0 (270“) Formed from 
(OH, 00)3CH2 and sodium amalgam m presence 
of a dilute acid (Oombes, A Ch [6] 12, 230) 
Liquid, V si sol water 

7 OXY DECOIC ACID L a c Z 0 n e G,oH, ^O, t e 

C,H,. (281“ unoor ) Formed 

from bromo decoio acid and Na^CO, (Schnee 
gans, A 227, 92) Yields Ba(C,oH„0,)2 aq and 
AgC,oH„0, 

Oxy decoio acid OBL^Pr CH(OH) CHFr CO2H 
[120°] Formed from isovaleric ether and Na 
(Wohlbruok, B 20, 2332) Needles, v sol hot 
water — BaA',.— AgA'^AgDH amorphous. 

Oxy decoio acid OioHjoO, t e 
O4H, CH(OH) CH(0,H,) COjH [120®] Formed 
by the action of alcoholic potash at 110® on 
O4H, CH(OEt) OH(C,H,) COjEt, which consti- 
tutes half the product of the action of sodium 
on isovaleno ether (Hantzsch, A 249, 64) 

DI OXY-DECYLENE Di-valeryl - deri- 
vative 04£[,C(0 COO^EE,) C(0 C0C4H,)04B[, 
(166®-165° at 12 mm ) (Klmger a. Schmitz, B 
24. 1276) 

DI-OXY-DODECANE CEtPr(OH) OEtPr(OH) 
(255°) Formed from ethyl propyl ketone, water, 
and Na ^echsner de Coninok, Bl [2] 25, 10) 
Liquid The isomeric * methyl butyl pinacones ' 
OHMeEt OM^OH) OM^OH) OHMeEt(249®)and 
CMe, CMe(OH) 0Me(0]a) OMe, [69®] are prepared 
m like manner (Wislioenus, A 219, 810, Fnedel 
a Silva, J 1878, 840) 

TBI • OXY - DODECnrOIO ANHYDBIDE 

o,A.o, ^ 

hexolactone (above 800^ Formed from oxy- 
hexoio lactone and NaOEt (Fittig, A 266, 186). 
Liqmd, si sol water 

DI-OXY-BODEOINENE %e. 

0 ACH* OMe(OH) OMe(OH) OH*0 A* (266®). 


SG g *963 OE (0°-24°) 00082 Formed 
from allyl acetone (Kablukoff, J B 1887, 618) 
OXY-DODECOIC ACID (0,H„)2C(OH) CO^H 
Diamoxalic acid [122°] Formed from oxaho 
ether, isoamyl iodide, and zinc (Frankland a 
Duppa, A 142, 8) Yields EtA' (262®) and 
OAiA' (280®-290‘^) 

OXY - DUBYL - ACETIC ACID [6432 1] 
0,HMe4 CH(OH) CO2H [156°] Formed from 
tetra methyl-phenyl glyoxyhc acid, alcohol, and 
sodium-amalgam (Claus a Foecking,£ 20,3100, 
J pr [2] 38, 232) Pnsms —NaA'lJaq — 
CaA'*8aq — BaA'*8aq v sol water The 
isomeno (6, 4, 8, 2, 1)- acid [160® uncor ] yields 
EA'4aq, BaA*8aq, and GaA'22^aq 

DI - OXY - ENNANE C,HooO* te 

Pr CH(OH) CH(OH) CH*Pr [80°] (232°) 

Formed by the action of alcoholic potash on a 
mixture of isobutync aldehyde and valeric aide 
hyde (Fossek, M 6, 120 , Swoboda, M 11, 384) 
Prisms (from water) On boihng with dilute 
BL^S04 it yields a pmacohn CiAa^* (274°) 
Cold cone H2SO4 forms CeH^O (150°) 

Di acetyl derivative 0,AA (242°) 
OXY-ENNENOIC ACID C,H,gO, Oxy vmyU 
ISO hepUnc acid Found among the products got 
by passing CO over NaOAc mixed with sc^ic 
iso amylate at 180® (Poetsch, A 218, 78) Thick 
honey yellow oil, not volatile with steam — 
0,H,4Na20, 8aq 

Methyl ether CAsMeO, (0 260®) 
OXY-ENNOIC ACID CPr*(OH) CH, COA 
Formed by oxidising CPr,(OH) CjH, with 
KMnOg (Schirokoff, J pr [2] 23, 197) Syrup, 
si sol not water — CaA',aq —BaA'jaq S (of 
BaA',) 9 3 at 20°— PbA'* S 1 6 at 19 6® - 
AgA' prisms 

Oxy ennoic acid Pr CH* CH* CEt(OH) CO^H 
Crystalline — BaA', —AgA' 

Ethyl ether EtA' (225°) SG ^ 940 
A product of the action of isoamyl iodide and 
zinc on oxalic ether (Frankland a Duppa, A 
142, 6 , Beilstem, Bn 1, 629) 

OXY EBUCIC ACID C^Ai A Formed from 
cii bromo behenio acid C^sHasBrsO* and moist 
AgjO (Haussknecht, A 143, 61) Oil, fonmng 
amorphous salts 

OXY ETHANE FHOSPHONIG ACID 

CA;F04 le CH,CH(OH)PO(OH), [76®] 
Formed from aldehyde (4 mols ) and PCI, (1 mol ), 
followed by cold water (Fossek, M 7, 32) Crys 
tals decomposmg at 120® — CaA" 

OXY ETHANE 8ULPH0NI0 ACID «• la. 

ETHIONIG ICID. 

Oxy ethane disnlphonio acid 
C2H,(0H)(S0,H)2 Formed, together with 
ethane tn-sulphonio acid, by boiling tn-bromo 
ethane with a saturated solution of ammomum 
sulphite (Monan, B 18, 1347) — Na2A"8Jaq — 
(NH4)*A"iaq — BaA"2aq very soluble powder 
Oxy-ethime disnlphonio acid 
SO,H CH, CH(OH)SOj|H Formed from is 
ethionic acid and ^3^4 ^90° (Meves, A 143, 

196 , Engelhardt a, Latsohinoff, Z 1868, 271) 
-*XA"4aq needles, v e sol water 

OXY- ETHENYL . AMIDO - PHENYL- MEB- 

OAFtAH 0,H,NSO ,« 0,H.<^^0 OH,OH 

[176®] Prepared by heatmg ohloro-aoetic acid 
with amidc-phenyl-mercaptan (Hofmann, B 19^ 
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OXY-ETHENYL-AMIDO-PHENYL-MERCAPTAN 


1284) Long fine needles Insol water, lol. 
alcohol and caustic alkalis 

DI-OXY-ETHENYL-o-PHENYlEHE DL 
AMINE C,H,Nj 02 [above 280®] Obtained by 
reduction of o-nitro oxanilio acid with SnCl^ 
^chan, J3. 18, 2939) Sublimes in plates 
Sol acetic acid, si sol water, alcohol, and 
ether, insol benzene, hgroin, and chloroform 
It has weak acid properties, formmg unstable 
salts — ^BaA%2aq white crystalline pp 
OXY-ETHYL-ACETOACETIO ETHEE 
CHgCO CH(C02H) CHyOHjOEt Formed from 
acetoaoetio ether, NaOEt, and glycol chlorhydrm 
(Chanlaroff, A 226, 826) Liquid, yielding 7- 
oxy butyric acid on boiling with baryta and 
alcohol 

Ozy-di-ethyl-acetoacetic ether Methyl de- 
CH2(OMe) CO CEVCOgEt (0 188°) 
Formed, together with an oil C,H,402 (c 131®) 
by the action of NaOMe on chloro di ethyl- 
acetoacetic ether (James, A 231, 240) 

Di -ozy-di- ethyl -acetoaoetic ether Dt. 
methyl der%vative CH(OMe)2 CO CEta COjEt 
(c 196°) Formed together with the compound 
CH(OMe)2 CO CHEtg (134°), by the action of 
NaOMe on CHClg CO CEtg COgEt 
OXY-ETHYL DI ALLYL-AMINE 
(0,Hg)^0Bt2CH20H (197°) Formed from 

di allyl-amme and CHgCl CHgOH (Ladenburg, 
B 14, 1879) Liquid base 

oxy.ethyl.jp amido. benzoic acid 

CIH20HCH2.NHCgH4C02H [187°] Formed 
from p anudo-benzoio acid and ethylene oxide 
(Ladenburg, B 6, 129) Prisms, si sol cold 
water — HA'HNO, crystals 

OXY ETHYL 0 AMIDO PHENOL 
CIH2(0H) CH2 NH CgH^OH (290°-310°) Formed 
from 0 amido phenol and glycol chlorhydrm 
(Enorr, B 22, 2096) Liquid, sol water Suc- 
cessive treatment with fuming HCl and NaOHAq 

forms the anhydride OA<i{h CH 

Methyl derivative 

CH2(0H) CH2 NH CgH^OMe (305° 1 V ) Formed 
from Q anisidine 

OXY - ETHYL - AMIDO - QDINOLINE DI- 
HYDEIDE V HYDBAzmo phentl-fbopionio acid 
OXY . ETHYL - AMINE OH 2 (OH) CH2NH2 

Amido ethyl alcohol Formed by the action of 
ammonia on ethylene oxide or on glycol chlor- 
hydrm (Wurtz, G B 49, 898 , 63, 838) Formed 
also by the action of cone H2SO4 on bromo- 
ethyl phthalimide, by the action of HNO, on 
Tinylamine, and by the action of AgNO, {2 mols 1 
on bromo ethylamine hydrobromide (1 mol ) 
(Gabriel, B 21, 669, 2666) 

Salts — B'HCl [below 100°] -B'gHgPtCl.— 
B'HBr hygroscopic crystals — B'HNO* [56°] 
—B'CA(N02),0H. [169°] Yellow needles 

(from alcohol) 

Pierate of the acetyl derivative 
emOH) CH2 .NHAcC4H2(N02),0H. [169°]. 

(G^nel, B 22, 2222) 

Beneoyl derivative CH2(OH) CHjNHBz 
— B'HBr ri48°] — B^jH^PtCl. — Picrate. 

[196°] CWstalhne pp 

Phenyl derivative CH2(OPh) CH^NBL, 
(229°). Formed from phenyl oxyethvl phthal. 
amio aad and oono HClAq (Schmidt, B 22, 
8266). Yields an acetyl denvative [78°] and a 


benzoyl denvative [98°] (Sqhreiber, B 24, 189). 
-.B'HCl [216°] — B'C.H2(H02),0H -Platino- 
ohloride B^s^PtClg gol^n needles 

p‘Tolyl derivative^ (243°) Yields a 
benzoyl denvative [184°] and B'HO! [240°], 
B'^HgPtOL, and B'C.HgNgO, 

Ozy-tri-ethyl-amine CgH„NO ie ’ 
NEtg CH2 OHjOH (161°) Formed from NEt 
and glycol chlorhydnn (Ladenburg, B 14, 1878, 
15, 1144) liiquid, miscible with water 
Oinnamoyl derivative 
NEtj CH2.CH20COCgHj Formed from the cm 
namate of the base and dilute HCl Yields 
B'HAuClg and B'C.H2(N02)30H 

Ethylo^chloride NEt,Cl CHj CH2OH 
Prisms (Wurtz, A Suppl 7, 88) — Gold salt 
CbH 2 oNOAuC 14 golden plates 

Di-ozy-ethyl amme Di-ethyl deriva- 
tive 0H2(NH2) CH(OEt)^ Amido acetal 
(162°) Formed from chloro acetal and alcoholic 
NH, (Wohl, B 21, 616 , Wolff, J3 21, 1482) 
Colourless hquid, V e sol water —B'gH PtCl, 
hexagonal plates, si sol cold alcohol 

Di - oxy - di . ethyl - amine NH(CH2 CH^H) , 
Formed from ethylene oxide or CICH, CHoOH 
and ammonia (Wurtz) — B'jjHjPtCl, tables 
Tri-oxy tri ethyl amine N(CHj CHjOH), A 
product of the action of ethylene oxide on am- 
monia (Wurtz) With glycol chlorhydrm it 
yields N(OH)(CH, CHjOH)4 Both are syrupy 
Tetra oxy di- ethyl amine Tetra ethyl 
derivative NH(CHyCH(OEt)2)2 (260°) S 14 
Formed from chloro acetal and NHjAq at 130° 
(Wolff, B 21, 1484) — B'^H^PtClg [121°] 
o- OXY -ETHYL AMINE awp - TEI SUL- 
PHONIC ACID C,H,NS,0,„»e 
CH, C(HO)(SO,H) CH(SO,H) NH(S03H) The 
sodium salt Na,A'"3aq is formed by shaking 
nitroBO acetone OH, CO CH(NOH) with a 30 p 0 
solution of sodium bisulphite, and crystallises 
out on standing as a crystalline powder consisting 
of white needles It is v sol water, insol alcohol 
By warming with dilute acids it is split up into 
methyl-glyoxal (pyruvic aldehyde) CH, CO OHO, 
sodium sulphate, NH, and BO, (Pechmann, B 20, 
2643) 

OXY-ETHYL-ANILINE NHPhCH,CH,OH 
(286°) S G 1 110 Formed from aniline and 
ethylene oxide (Demole, B 6, 1024 , Ladenburg, 
B 6, 181, Knorr, B 22, 2092) Liquid, with 
strong reducing properties — B'aH^tCl, red 
dish brown crystals 

» Oxy-di-ethyl-anUine C^H,NEtC^40H 
(268°) Formed from ethyl aniline and ethylene 
chlorhydrm at 100° (Laun, B 17, 677) Heavy 
oil 

Dl-oxy-di-ethyl-anilme NPh(CH2 CH,OH),. 
(above 360°) Formed from the preceding and 
glycol ohlorhvdnn Treatment with HClAq at 
170°, followed by cold caustic soda solution, yieldi 

NPh<^|>0 [68°] (270°). The oompoond 

NPh<[^^‘^0, [67°] la formed by the actaonof 

alcohoho AgNO, on the corresponding sulphur 
compound (Holz mann, B 20, 1640) 

OXY.BTHYL-BENZENE v Ethyl phenol 
Di-ozy-ethyl-bexudie 0,H, OH(OH) CH,OH 
Styrolene alcohol [68°] (278® iv) Formed 

from styrene dibromide and boiling aqueous 
]^CO, (Zmoke, A. 216, 293}. Needles (from 
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benzene ligroln) Converted by boiling dilute 
B,S04 into oily OgHjO (260° at 60 mm ) 

Di-aeetyl derivative OgHgAop, (274° 

Di l^eneoyl derivative [97°] Needles 
Di oxy-etbyl benzene OgH3Et(OH)2 [1 3 4] 
(2^^°) Formed from ® ethyl phenol eulphonio 
aoid by potash fusion (Sempotowski, B 22,2667) 
Coloured green by FeOlg 

Di-ozy-trl ethyl-benzene CgHEt3(OH)2. 
[185°] Formed by the action of HCl on 
OgHEt3(OEt)(OH) (166° uncor at 20 mm ) which 
IS a product of the action of alcoholic potash 
and EtI on rOsorcin (Herzig a Zeisel, M 11, 
306) White needles (from dilute alcohol) 
Yields C3lIEt3(OEt)(OAo) [66°] crystallising m 
monoclinic prisms 

OXY-ETHYL BENZOIC ACID CgHj^O, lA 

CaH,Et(OH) COjfH [120°] Formed from so^um 
o-ethyl phenol and CO^ (Beilstein a Euhlberg, 

A 166, 213) Coloured violet by FeCl, 

Ozy-ethyl benzoic acid [112°] Formed m 
like manner from sodium phlorol (Ohveri, O 13, 
267) Needles (from water) — BaA'gaq scales 
jS Ozy ethyl benzoic acid 
CHj CH(OH) C^H^COjH — AgA' needles 

Anhydride CsHgOj (276°) V D 74 (obs ) 
Formed by reducing acetophenone carboxylic 
acid with sodium amalgam and acidifymg 
(Gabriel a Michael, B 10, 2206) Crystalline 
at 0° i 

Tri ozy-ethyl-benzolc acid Methylene 

derivative OH3OH) COgH 

*» Oxyethylpiperonylcarboxylic acid ’ [146°] 

Formed from the corresponding amido- acid 
CH2O CgH^iC^H^NH )CO,H (Perkin, jun , C / 
67, 1021) Crystals Converted at 120°-130° 
mto the anhydride CjoH^O^ [127°] — AgCjoHgO* 
^KA' — NHjMeA' crystals 

TRI OXY TBI-ETHYL BOBATE 
B(0C^,0H)3 [162°] Formed from BOl, and 

glycol (Councler, J pr [2] 18, 392) Deliques- 
cent crystals 

DI OXY ETHYL-BUTYL OtYOXALINE 


P TT NEt 


Formed 


[135°] (295°) 

from isobutyl hydantoin, KOH, and EtBr (Pin- 
ner, B 22, 685) Silky needles 

OXY-ETHYL CABBAMIC ACID An, 
hydride Foimed from 

jS bromo ethyl-amine and Ag^COj (Gabriel, B 
21, 568) Flat crystals (from alcohol), v sol 
water 

OXY-ETHYL CONIINE v Coniine 
DI-OXY ETHYLENE DIQDINOLINE OCTO- 
HYDBIDECjoH^^N^Ogifl 

CH CH — Q OH^OH, QH, gH,.OH, OH, 0 — OH -OH 

OH C(OH).0 N OH, OH,.N (3 C(OH)-0H 

[233°] Formed by heatmg oxy-quinoline tetra- 
hydride with ethylene bromide (Kohn, 0 J 49, 
509) Small silky pnsms 

DI-OXY-ETHYLIDENE-DI-NAPHTHOQUIN- 

ONE nTT/COWH) g(OH)C(KoH 

ONE q CHMe.0 

Phenyl hydraaide 

{C,oH4(OH)O(N,HPh)UCHM0 [268°] Got by 
heatmg the phenyl hydrazide of ozy (a) naphtho- 
qumone with alcohol and aldehyde at 100° 


(Zmcke a Thielen, B 21, 2206) Small red 
needles, v si sol alcohol 

TETBA OXY-TETBA ETHYLIDENE- PEOS* 
PHONIDM CHLORIDE (CH, C(OH))4PCl [112°] 
Formed from aldehyde, PBL,, and HCl (Messen- 
ger a Engels, B 21, 328) Dimetnc crystals, 
with unpleasant smell, v sol alcohol, msoL 
ether Decomposed by water The correspond- 
mg (CH, C(OH))4PBr [88°] is also crystallme 
The iodide (CH, C(Om)4PI [65°] is formed from 
aldehyde and phosphomum iodide (Girard, 
A Ch [6] 2, 11) 

DI - OXY - ETHYLIDENE - METAPYBAZOLE 

CH, CH C— N. 

CgHgNoO, i.e I ^C(OH) or 

(HO)C=N/ 

CHgCH C-NHv 

I >CO Ethylidene-metofpyraeoU 
00-NH/ 

one Formed by heatmg ohloro-crotonyl-urea, 
CH, CH CCl CO NH CO NHj, to its melting- 
pomt, HCl being evolved Needles M sol* hot 
water (Pinner a Lifschutz, B 20, 2350) 
a OXY-ETHYL MALONIC ACID 
CEt(0H)(C02H)2 Ethyltartronic acid [98°] 
Prepared by saponification of chloro-ethyl 
malonic ether with baryta water (Conrad, B 14, 
618) Decomposes at 180° mto a-oxy-butyrio 
acid and CO, 

jS Ozy-ethyl malonic acid 
CH, CH(OH) CH(CO,H) Formed from ethyl- 
idene malonic acid and baryta watei (Komnenos, 
A 218, 163) Syrup — Ag,A" amorphous 
7 Ozy ethyl malonic acid 
CH,(OH) CH, CH(CO,H), — BaA" 1 Uq Got 
by boiling the lactomc acid with baryta — 
Ag,A'' 

Lactonie ae%d 

Formed by boilmg bromo ethyl malonic aoid 
with water (Rdder, A 227, 19) Obtained also 
by boiling vmacomo acid with diluted H-SO, — 
BaA', 

DI-OXY DI-ETHYL OXIDE 
>‘0(CH(OH) CH,), Alkoyl derivatives of this 
body are formed by the action of sodium salts 
on di chloro di ethyl ether (Geuther, A 226, 223 , 
245, 101) 

Formyl derivative (o. 180°) S G ** 
1134 

Acetyl derivative 0(CH(OAo) CH,),. 
(192°) SG ifi 1071, 22 1067 Colourless 
liquid, slowly decomposed by water into aldehyde 
and acetic acid 

Propionyl derivative (o 218°) SG ** 
1027 

Butyryl derivative (o 238°) SG ** 
994 

Benzoyl derivative C^H^O, Needles 
Succinyl derivative 0(CMeH),C4H404 
Di-methyl ether 0(CH(OMe) CH,),* 

(127°) S G ~ 963 Formed from aa di- 
ohloro-di-ethyl oxide, MeOH, and NaOMe OiL 
decomposing on standing mto di methyl acetal 
and aldehyde 

Dimethyl ether (153° cor) SG 891. 
Di-provyl ether (184° cor) SG W 896 
Di-isobutyl ether (176° cor) SGii 879* 
Di -ISO amyl ether (227°) SG 1^874 
DI4)XY-DI-ETHYL-DIPHENYL Di-ethyl 
ether [8 4 l]OgH,Et(OEt) 0,H,Et(OEt)[l 3 4] 
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[120° oor ]. Formed from di amido di-ethyl-di* 
phenyl, alcohol, and nitrous acid (Schultz, B 
17, 476) White plates, si sol cold alcohol 
Te tr a-oxy-ethyl-diphenyl Tetra-acetyl 

dertvattve CjjH»Et(OAo)4 [138°] Formed 
from the tetra-ethyl derivative by successive 
treatment with HIAq and AcjO (Herzig, M 11, 
418) Keedles (from alcohol) 

Tetra-ethyl derivative 0|2HjEt(0Et)4 
[92°] A product of the action of EtI and alco- 
Bohc potash on tetra oxy diphenyl (Herzig, M 
11, 417) Plates, v sol alcohol I 

OXY.ETHYL-PHTHAIIMIDB C^oH^O, i«. I 
C^4(C0),N CH* CHjOH [127°] Formed from 
bromo-ethyl phthalimide and EOHAq (Gabriel, 
B 21, 671) Needles or plates, sol hot water 
Phenyl derivative C«H4(CO)2N 0^40Ph 
[130°] Formed from PhOC2H4Br and potas 
Slum phthalimide (Schmidt, B 22, 3255) On 
warming with potash it yields the acid C,8H,5N04 
[126°] 

V^Tolyl derivative [135°] Crystals 
Yields a di nitro derivative [88°] (Schreiber, B. 
24, 190) 

OXY ETHYL PIPEBIDINE C,Hi,NO i s. 
CjH„.NC 2H40H (199°) Formed by heating 
pipendine with ethylene chlorhydnn (Laden- 
burg, B 14, 1876) Liquid, sol water — 
B'HAuCl4 plates 

Phenyl acetyl derivative CisHjjNOj 
Oil, formed by heating phenylacetic acid with 
oxyethyl piperidine and HCl — B'HAuCl4 [® 
100°] — B'HI — B'HI, Brown needles 

Benzoyl derivative C,4H„N02 — B'HI — 
B'-H-PtCL silky needles 

Oxy-ethyl-piperidme 05H,o(C2H40H)N [82°] 
(227°) Formed by reducing oxy a ethyl pyr 
xdine with sodium amalgam (Ladenburg, B 22, 
2686) Hygroscopic mass Yields an oily nitros- 
amine — B jHjPtCla [168°] Large crystals 
OXY ETHYL PYBIDINE CaH4N C2H4OH 
(179° at 25 mm) SG 2 1 1111 Formed from 
(a) methyl pyridine and formic aldehyde (Laden 
burg, B 22, 2684) Syrup, v sol water, not 
volatile with steam Yields vinyl pyridine on 
distillation — B'jHjPtOla [170°] prisms, m 
sol cold water 

An isomeride O4H4N (CH(OH) CH, is got 
by distilling barium a oxy pyridyl propionate 
(Hardy a Calmels, Bl [2] 48, 230) 

Oxy-di-ethyl pyridine NCaH,Et(CjH40H} 
(148° at 18 mm ) Formed from methyl ethyl- 
pyndine (aldehyde colliding and formic alde- 
hyde at 165° (Prausnitz, B 23, 2726) Oil 
-B'jH^PtCla [169°] Bed cubes 

OXY-ETHYL-PYBIDIHE TETBAHYDBIDE 


heating 5-amido heptoic acid at 220° (Aschan, 
B 23, 3694) Plates, smelling like coniine 
OXY-ETHYL-PYBIPINE CABBOXYLICACID 
NO»EySt(OH) OOjH Formed from comanio 
acid and ethylamine (Ost, J pr [2] 29, 380) 
Pnsms (containing ^aq), v sol water 
Di oxy-ethyl-pyndine carboxylic aoid 
NC,HEt(OH)^^ [c 210°] Formed from 
ethylamine and eomenamic acid (Meunel, J pr, 
[2] 32, 17^ Pnsms (containing 2aq) Coloured 
Violet by FeClf Beauces ammoniaoal AgNOs 
iCjO at 160° forms acetyl ethyl pyromeoonamie 


acid CyHijNO, whence boiling water forms 
[166°] 

Ethyl ether EtA'. [116°] Needles (from 
water) — EtA'mOl — Ba(0«xI,Et2N04)2 needles 

OXY ETHYL-QinNAZOLIKE DIHYOBIDB 

Bemylme ethyl urea [96®] 

Formed from « oxy-tolyl-ethyl thio-urea, alcohol, 
and HgO (Soderbaum a Widman, B 22, 2937), 
Needles (from alcohol) — B'aHgPtOlj [c 205°] — 
B'HAuCL golden scales 

{By 3 4) OXY-ETHYL QUINOLINE 
/CH CH 

C4H4^ I Ethyl pseudo cat bostyril 

\NEt CO 

[66°] Formed together with {Py 3) ethoxy 
quinoline by the ethylation of carbostyril (Py 3 
oxy quinolme) (Friedlander a Weinberg, B 18, 
1528) Glistening white needles SI sol water, 
V sol other solvents Scarcely volatile with 
steam Dissolves in strong HCl 

(Py 1, 3) Di oxy (Py 2)-ethyl quinoline 
Formed from ohloro oxy ethyl quinoline and 
HCl (Eiigheimer a Schramm, B 21, 301) 
Prisms, V e sol alcohol 

DI OXY-ETHYL ISOQUINOLINE 

0«®4<oo''NEt Formed by distil 

ling 0 carboxy phenyl acetic acid with ethyl 
amine (Pulvermacher, B 20, 2493) Needles, v 
sol alcohol With diazobenzene chloride it 
yields CAONEt N^HPh [139°] 

Di-oxy di ethyl-iBoquinoline 

04H4<^QQ^^^g [144°] Formed from di oxy 

isoqumohne (vol i p 706) NaOEt and EtI 
(P } White plates With alcohoho potash and 
EtI it produces di-oxy tri ethyl-isoquinohne 

{Py 8, 2) OXY ETHYl-dUINOLIKE DIET 
DEIDE Ethylhydrocarbo 


styril [88°] Formed from phenyl valeric 
acid by nitration and reduction (Baeyer a Jack 
son, B 13, 119) Crystals Occurs also in an 
unstable modification [76°] PCI5 gives chloro 
ethyl quinoline and Ci,H,,NO [168°] 

(B 2) Oxy [Py 4) ethyl qumoline tetrahy 
dride Methyl derivative CjjHitNO Ethyl- 
thalline (287°) Formed from thallin and EtI 
(Skraup, M 6, 779) Thick liquid -B'HCl — 
BEtl [133°]~(B'EtClLPtOl4 orange needles 
(B 4) 0xy-(P2/ 4) ethyl-qumoline tetrahy 

dride CHj CHj r76°l Pre 

OH C(OH) C NEt CHj ] Pre 

pared by heating (B 4) oxy quinohne tetra 
hydnde with EtI or EtBr (0 Fischer, B 16, 
717, Fischer a Renouf, B 17, 766, Fischer a 
Eohn, B 19, 1044 , O J 49, 608) Monoolinic 
pnsms or tables, sol alcohol and ether, si sol 
water FeOl, colours its alcohoho solution brown 
— B'HCl Kcwrvne A Tnmetno prisms , a 6 < 
» 696 1 967, V sol water Febrifuge —B'Etl 
[160°] Pnsms (from alcohol) 

Ethyl ether 0.,H„NO [88°] (270°), 

Formed from the etnyl ether of (B 4) oxy< 
quinohne tetrahydride and EtBr at 180° Silk) 
plates, insol water,— B'Etl. [187°] Pnsms — 
B'^tJPtOl- [188°] 

Acetyl derivative OnHi^AoNO [64°], 
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(B. 1) Ozy (Py 4) ethyl-qnisoline tetrahy. 

i*!** CHC^— ONmOH:' P8»] Fomed 
by ethylating the c^^rreeponding ozy-qainolme 
tetrahydnde (Eiemerschmied, B 16, 724) Crys- 
tals, sol alcohol — B'HOl aq 

(Py 8) OXY-(Py 2) ETHYL-QUINOLIHE. 
DIHYBBIDE {Py 2) CABBOXTLIC ETHER 
/CHjCEt COoEt 

(?)0,H,<: I . [114°] Obtained 

C(OH) 

by reduction of o nitro benzyl ethyl-malonio 
ether with zinc and acetic acid (Lellmann a 
Schleich, B 20, 440) Colourless silky needles 
OXY-ETHYL SUCCINIC ACID >‘OaH,oOft 
— ^BaA"8aq — CaA'' 8aq — Ag^A" Anhydride 


varaconic acid [84°] Formed from alde- 
hyde, succinic acid, and A02O (Fittig a Frankel, 
A 266, 17) Small plates — BaA', 8Jaq — 
CaA'2 2Jaq — AgA' 

Reference — Tri ohlobo orr-BTHYL-suocniio 
Acm 


DI OXY DI ETHYL SULPHIDE 

S(CH2 CH20H)2 Formed from ethylene chlor- 
hydrm and aqueous KjS (V Meyer, B 19, 3259) 
Syrup With PCI3 it yields SfCaH^Cl), whence 
KjS yields msoluble C^HgSj. A soluble C^HgSa 
is formed from C2H4(SNa)2 and ethylene bromide 
OXY ETHYL p TOLUIDINE CgH,jNO % e 
C,H,NH CHj CH2OH [37°] (287°) Formed 

from jp-toluidine and ethylene oxide (Demole, 
B 7, 636, A 173, 123) Crystals, sol 
water -B'jHjPtCl, [148°] — B'H2SO, [111°] — 

B'jHjCjO^ [122°] 

Di-ozy di.ethyl|) toluidine C,H,N(C 2 H 40 H) 2 . 

(339°) -B' H^PtClg 

OXY-ETHYL UREA p-Tolyl-dertvative 
NH2 CO NH 0^40C,H, [168°] Formed from 

tolyloxyethylamine hydrochlonde and potassium 
cyanate solution at 100° (Schreiber, B 24, 193) 
OXY-FLAVOLINE v Flave>ol 
OXY-FLUORENE CARBOXYLIC ACID 

c‘ 2‘('^3^>CH(OH) [203°] Formed by re- 

ducing diphenylene ketone carboxylic acid with 
zinc dust and ammonia (Graebe, A 247, 283) 
Crystals (from hot water or benzene) 

OXYGEN 0 (Older names were vital air, 
pure atr, dephlogisticated air ) At w 16 96 
{v infra) Mol w 8192 Boils -1814° at 
740 mm (Olszewski, W 81, 68) Has not been 
solidified (v infra) S G (liquid , compared 
with water at 4°) 899 at — 1S0° (Wroblewski, 
W 20, 860), 7666 at -129 6°, 8788 at 
-139 3°, 8644 at -137 6°, 8772 at -139 4°, 
1124° at -1814° [»b p] (Olszewski, M 6, 
124 , W 31, 68) , Wroblewski (Zu? ) gives S G 
for temperature from —118° to —200° as 
= 1212+ 00428T- 0000629T^ where T« abso- 
lute temperature S G (gaseous, at 3000 atmos. 
referred to water = 1) 1 1064 (Amagat, O B 
107, 622) Critical temp 0 —110°, critical 
pressure 0 60 atmos VD 16 96 (v infra) 
SJHp (equal weight of water «1) 21761 from 
18° to 207° (Regnault, Acad 26, 1), SHv 
(equal wt of water 1) 1661 (Clausius, Meehan, 
Wdmutheone, 1, 62) OE (21° to 98° at 
760mm) 0086748 (Jolly, P Jubelhd 82) 8 0489 
at 0°, 04286 at 5°, 03802 at 10°, 08415 at 


15®, *03108 at 20°, 02616 at 80® (Winkler, B. 
22, 1764 , S IS given for each degree from 0° 
to 80°, and the results are compared with those 
of Bunsen) S (alcohol, 0° to 24°) 28397 (Carius, 
A 94, 184 , cf Timofejeff, Z P C Q, 141) 
Compressibility coefficient = 00025 at 1000-1500 
atmos , 00016 at 1600-2000 atmos , 000116 at 
2000-2600 atmos , 000091 at 2500-3000 atmos 
(Amagat, C B 107, 622) O exhibits several 
very different emission spectra under different 
conditions , for measurements of lines v B A 
1884 432 The absorption spectrum of O at 
pressures up to 90 atmos has been examined by 
Liveinga Dewar (P M [6] 26, 286, Pr 46, 222), for 
the absorption spectrum of liquid 0 v Olszewski, 
W A B 95 [2nd part], 267 {cf L a D Pr 46, 
422, Janssen, C R 101, 649 , 102,1332 , Egoroff, 
C R 101, 1143) 

Occurrence — Uncombmed m the atmosphere, 
of which it forms one fifth by volume Com- 
pounds of 0 are very numerous, and occur m 
enormous quantities O forms eight-mnths of 
water by weight, and about one half of silica, 
alumina, and chalk, which are the three most 
plentiful constituents of the solid earth , almost 
every widely distnbuted rock or mineral con 
tains O, the principal exceptions being rock salt, 
fluorspar, blende, galena, and pyrites As O is 
slightly sol m water, this gas is found uncom 
bined in all natural waters 0 is a constituent 
of all hvmg tissues , according to Wurster (B 
21, 1525), OjHj occurs in the juices of plants 
According to H Draper, O occurs in the sun 
{Am S [3] 14, 89 1 cf J 0 Draper, ibid 16, 
266) 

0 was prepared for the first time by Priest- 
ley, in 1774, by heating HgO , a year later the 
gas was discovered by Scheele Lavoisier was 
the first to recognise the importance of the dis 
covery of 0, and to study its chemical pro 
perties 

References to older memoirs on Oxygen — 
Priestley, ‘ Experiments and Observations on 
different kinds of Airs’ [London, 1775-1777], 
2, 29 , 3, 1 , Priestley, ‘ Experiments and Ob- 
servations relating to various branches of Natu 
ral Philosophy ’ [London, 1779], 1, 192 , Scheele, 
‘ Abhandlungen von der Luft und dem Feuer’ 
[Upsala a Leipzig, 1777], also Crell Annal 
1786,2, 229, 291 , Lavoisier’s memoirs appeared 
in Acdd from 1774 to 1788 , Berzelius, Lehr 
huch der Chemie [3rd ed ], 6, 46 

Formation — The processes wherein O is 
formed may be divided into groups I From 
air — 1 BaO is heated in air to dull redness, 
when BaO^ is formed , the pressure is decreased, 
and the BaO, is heated, when 0 is evolved, and 
BaO remains — 2 Hg is heated in air at c 
300° when HgO is slowly formed , on strongly 
heating HgO, 0 and Hg are produced — 3 
MnOj 18 heated with NaOH in air, NajMnO^ 
and are produced (4NaOH + 2MnO, + Oj 
= 2Na2Mn04 + 2H2O) , the product is heated to 
dull redness in steam, when NaOH, Mn^Os, 
and 0 are formed (2Na,Mn04 + 2Hj0 
aedNaOH + Mn^Oi + SO) , by again passing air 
over the residue, Na2Mn04 is reformed (Tessid 
du Motay, D P J 186, 230) — 4 When air is 
pressed into water, more 0 than N is dissolved , 
by reducing pressure on the water O and N are 
evolved, by pressing the evolved gases again 
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into water, again redaoing pressure, and pressing 
the gases into a fresh quantity of water, and 
repeating these processes eighttunes, nearly pure 
0 (about 2-8 p o N) is obtained (Mallet, D P J, 
199, 112) For details of the methods for ob- 
tainmg 0 from air v Diotionaby or AppLiBn 
Ohbmistrt II From Oxides — 5 Several 
metallic oxides give off 0 when heated, eg 
HgO, MnO„ PbOa, Au^O,, Bi^Oa— 6 When 
water IS electrolysed, 0 separates at the posi- 
tive electrode— 7 0 is obtained by passing a 
mixture of H^O and 01 through a red hot tube , 
the issuing gas is passed through NaOHAq to 
absorb HOI and excess of 01 — 8 When steam 
18 passed over OuOl^ at 100^-200*^ an oxychloride 
of Ou IS formed which is reduced to OuOl^ at 
c 400°, with evolution of 0 (Vogel, W J 1861 
177, MaUet, G B 64,226, 66, 349) —9 O 
IS obtained by the reaction of HjO^Aq with 
AgjO (AgjO + HjOa = HjO + 2Ag + 0,) —10 MnOj, 
PbOj, OrO„ BaOg, Bi^Oj, and other metallic 
eroxides yield sulphates, H^O, and 0 when 
eated wi& cone H,S 04 — 11 00, is decom- 
posed by fresh parsley, mint, and other green 
plants, when the plant is placed in water 
barged with 00, and exposed to direct sun 
light nL From compounds other than 
oxides — 12 !K010«is heated, either alone or 
mixed with MnO* or FejO, — 13 CaC40j is 
heated, when GaCl, and 0 are formed , or dry 
Cl IS passed over CaO heated to redness — 

14 Gone HNO, is dropped into a red hot Pt 
flask , 2HNO, =« HjO + O + 2 NOj — 15 Gone 
H 2 SO 4 18 dropped on to red-hot Pt, or on to red- 
hot bricks, the gases produced are passed 
through milk of lime , H 2 S 04 = Hj 0 + SOj+O 
(Deville a Debray, 0 B 61, 822) —10 By 
strongly heatmg ^ ZnSO^, 0 and SO^ are 
evolved and ZnO remains (D a D , lx) — 
17 Ba(NO,), yields 0, mixed with N, when 
strongly heated — 18 A mixture of 0 and N, 
contaming about 60 p 0 O is obtamed by heat 
mg NaNO, with two parts dry ZnO (v Pepper, 
G AT 6 , 218) — 19 Gone HjS 04 is heated with 
K^Crfi, or EMnO, , sulphates of K and Gr (or 
Mn) and H^O are formed and O is evolved — 
20 A fairly cone solution of bleachmg powder 

15 heated with addition of a small quantity of a 

salt of Go , CO 2 O, IS formed (by the action of the 
CaO on the Co salt), and this is probably 
oxidised to CoO„ which is again reduced to 
CojOg with evolution of 0 (Winkler, J pr 98, 
340 , Fleitmann, A 134, 64 , Beinsch, JS [2] 
2, 31 , BSttger, J pr 96, 309, 375, Stolba, J pr 
97, 309) A modiflcation of this process con 
sists m passing 01 into warm thick milk of 
lame containmg a httle Co2NO, (W , ) 

Preparation — 1 Pure EGIO,, which has been 
fused, IS well mixed with 0 half its weight of 
pure dry MnO,, and the mixture is heated m a 
flask of hard glass to 0 210°-220° As the O 
thus obtamed contams a little 01 , the gas is 
passed through NaOHAq or milk of hme It is 
then dried by £[, 804 , and passed m a rapid 
stream through a glass tube heated to redness 
After a time the stream of 0 may be allowed to 
slacken, and the glass tube need not be kept hot 
The rapid stream of O, passmg through the hot 
tube, washes out the l^t trace of air, which 
very obstinately adheres to glass at ordinary 
temperatures (Houzeau, 0. B 70, 89). Any 


ozone present is also deepmposed. The small 
quantity of air which adhe.es to the glass may 
also be removed, according to Ilosva {Bl [3] 2, 
734), by passmg the 0 over Pt foil at 280°-260°, 
or Pt black at c 260°, whereby combination of 
O with the N present occurs, with formation of 
nitrites and nitrates, which may be absorbed in 
NaOHAq The Pt loses the power of mduemg 
the combination of N and 0 after a time, but 
regains this power when heated m a stream of 
H at 0 250° (I , Z c ) If the 0 is required 
quite dry, it is passed through cone boiled 
H 2 SO 4 , and then over a long layer of PjOj Be 
garding the part played by MnO^ and other sub 
stances m causmg O to be evolved from KCIO, at 
temperatures lower than that at which this salt 
gives off 0 when heated alone, v Hornsby, Ph 
16, 362 , Witt, ibid 411, 603 , Brown, ibid 469 , 
Wiederhold, P 116, 171 , 118, 18b , Baudrimont, 
J Ph [4] 14, 81, 161 , Krebs, Z 6, 243 , MiUs a 
Donald, G J 41, 18 , Mills a Stevenson, G J 
41, 23 — 2 Pure MnO^ is heated to full redness 
m a hard glass tube , the gas is passed through 
milk of lime to absorb COj, then over Pt black 
at 0 250° to cause combination of N (which is 
generally present) with 0 , then through 
NaOHAq to absorb nitrites and nitrates pro 
duced, and the 0 is then dned by cone H^SO,, 
GaClj, and PjOg It is difficult to obtain 0 by 
this method quite free from every impurity — 
3 Bdttger {J pr 103, 316 , 107, 48) says that 
pure O IS obtained by gently heating KMn 04 , or 
by the reaction of dilute HNOjAq, 8 G c 1 064 
with a mixture of PbO, and BaOo. — 4 Fairly 
pure 0 may be obtained m a regular stream, at 
the ordinary temperature, by compressing into 
small oyhnders a mixture of two parts BaO^, one 
part MnOj, and one part CaS 04 , and acting on 
these, in a Kipp’s apparatus, with HClAq, 8 G 
1 2 , diluted with an equal volume of water 
(Neumann, B 20, 3058) 

Properties — A colourless, odourless, taste 
less gas Condensed to a liquid at \ery low 
temperatures and great pressures Liquid 0 is 
bright blue when viewed in layeis 30-40 mm 
thick (Olszewski, TV 42,663) Pictet suppos* d 
that 0 was solidihcd when pressure was sud 
denly reduced, and the liquid was allowed to 
issue into the air (G B 86, 37) , but, according 
to more recent experiments by Wroblowski a 
Olszewski (G B 100, 360, 979), solid 0 has not 
been obtained Light appears bluish when ob 
served through liquid 0 , or through a column of 
the gas lery strongly compressed (Liveing a 
Dewar, P M [6J 2b, 28b) One litre O at 0^ 
and 760 mm weighs 1 424488 grms at the lati 
tude of 45°, multiplying mean result of Kfg 
nault {Acad 21, 168) and Jolly (TV 6, 620) for 
weight of one litre H by mean 8 G of 0, re 
ferred to H, obtained by Scott and Bayleigh (v 
AT 37, 418) The atomic volume of O 

® WrobUftski, O B 

102, 1010) The atomic volume of 0 m com 
pounds vanes according to the number of atoms 
with which the 0 is directly united, and perhaps 
to a small extent according to the nature of these 
atoms Kopp gives 12 2 for 0* and 7 8 for 0“ 
(v Spzoifio VOLUMES, vol IV p 498) The effect 
of the atom of 0 on the magnetic rotatory 
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power of O oompoonds is not yet determined 
with certainty (Per^n, G. J 45, 668 , v Physi- 
OAL METHODS, seotiOD C^Hcol), 0 18 absorbed 
by molten Ag or Pt^ ana given off agam as tha 
metal solidifies O is also absorbed by obarooal 
One vol cocoa nut charcoal absorbs c 18 vols 
0 at 0° and 760 mm. (Hunter. P M [4] 29, 116 , 

V also SauBsure, Q A 47, 113) According to 
Amgus Smith (Pr 28, 322), the vol of O ab- 
sorbed by C IS eight times that of H under the 
same conditions O absorbed by charcoal brings 
about oxidation of H^S, PH„ 0,H,0, Ac , fairly 
rapidly (Calvert, 0 J [2] 6, 293 , cf Cabbok, 
vol i p 680) 

O IS the most negative of the elements except 
P It combines directly with all elements ex- 
cept F, Cl, Br, I, Au, and Pt At least one binary 
compound of O with each element, except F and 
Br, IS known Compounds containing O exhibit 
the same diverse properties The oxides of the 
positive elements, as a class, are basic, and those 
of the negate e elements are acidic {v Oxides, 
p 658 , A^uvdbides, vol i p 267 , Base, vol i 
p 446} O IB a constituent of the greater num- 
bei of acids , the compounds of O with H and 
non metallic elements are acids When H is 
combined with one of the less positive metals 
and a relatively large quantity of O, the com- 
pound so produced is generally an acid (v Acids, 
vol 1 p 47) The process of combimng 0 with 
another element or with a compound is called 
oxidation (v Oxidation, p 657 , cf Deoxidation, 
vol u p 877) ^Vhen the process is attended 
with the production of so much heat that the 
pioducts become self luminous, it is called com 
bust ion (y Combi stion, vol ii p 241, cf Flame, 

V ol 11 p 640) 0 IS more closely related che- 

mically to S, be, and To than to the other ele 
ments It belongs to Group VI , which con 
tains the oven sene', elements 0, Cr, Mo, W, 
and U, and the odd senes elements S, Se, and 
Te {v CnaoMiDM group op elfmivts, vol ii p 
168, and Oxvgi-n group of eiemists, this vol 
infra ) O exhibits allotropy , the allotiopic 
modification is called Ozone {v art Ozone) 

Atomic nevght of orygen —The value 16 01 
was obtained by BerzeUus and Dulong in 1819, 
by burning H by CuO and weighing the water 
formed (4 Ch 15 386) In 1842 Duma*? bv the 
same method, arrived at the number 1”>08 ( 1 
Ch 8, 183) In the same joar, Lrdmaun a 
Marchand conducted very carefully a senes of 
fiv e experiments b> the same method , their 
mean result was 16 005* Ostwald {Lchrbuch 
(let Allqemnncn Chevite, 1, 43) shows that the 
value 15 84 is obtained from Stas’s experiments 
on the ppn of NH^ClAq by Ag In 1805 Gay- 
Lussac a Humboldt (G A 20, 38) determined 
the ratio in which H and O combine, by volume, 
to be 2 1 Using the values for S G of these 
gases obtained by Biot a Arago, the atomic 
weight of O became 15 1 If Kegnaiilt’s more 
accurate detormmations of S G of H and 0 are 
made use of, and it is assumed that H and O 
combine in the ratio 2 1 by volume, then the 
atomic weight of 0 becomes 16 964 In recent 
years Scott has made a senes of direct determi- 
nations of the relative densities of H and O 
(Pr 1887 898 , B A 1887 668 ; Pr. 42 . 896 . 
JV 87, 439) Reiser (B 20, 2828, Am 10, 249) 
eaused Pd to occlude H, and then drove out the 
VoD-m 


H over hot CuO, and weighed the water pro 
duced In this way a direct weighing of the H 
burnt was obtained Reiser’s final value for 0 
was 15 9492 Cooke a Bichards (Am 10, 81) 
weighed H in a large balloon, and then burnt it 
to ^0 , they obtamed 0 » 16 963 Lord Bay- 
leigb, in 1888, pointed out a source of error m 
all experiments wherein a gas is weighed by 
pumping the air out of a glass globe, and thus 
allowing the gas to enter (the error is due to the 
shnnkage of the globe when evacuated) From 
his own expenments, Bayleigh gave O » 15 884 
(Pr 43, 356) , and applying his correction to 
Scott’s most carefully determined values (Pr 42 
396), he obtamed the value 0 = 15 912 Cooke 
a Bichards apphed Bayleigh ’s correction to their 
experimental data, and arrived at the conclusion 
that O = 16 869 (Am 10, 191) The mean of the 
results obtamed by directly weighmg H and then 
burning it to H^O is 15 888 The most probable 
value obtamed by weighmg H by occluding it m 
Pd, drivmg out by heat, and weighmg Pd before 
and after, is 16 9492 The mean of the values 
obtained by burning H to H^O, weighmg O by 
loss of weight of CuO, and determining H by 
difference between weights of H^O and 0, is 
15 092 For a cnticism of the methods and re- 
sults up to 1885, V Ostwald’s Lehrbuch der All 
geinexnen Chemte^ 1, 41 As the atomic weights 
of many elements are determined by directly re 
femng them to 0, some chemists take the atomic 
weight of 0 as 16 (H thus becomes a httle more 
than 1) Most chemists at present take O =* 16 96, 
which IS the value used in this Dictionary 

Reactions and Combinations — The reactions 
and combinations of 0 are too many to be de- 
scribed here , it must sufiice to indicate them m 
a general waj Beference should be made to the 
various elements and compounds for details 
1 All non metalst except F, Br, Cl, and I, com- 
bine directh withO , compounds of all, except F 
and Br, with 0 are known — 2 All metals^ ex- 
cept Au and Pt, combine directly with O , com 
pounds of all with O are known — 8 Many lower 
oxides aie changed to higher oxides by heatmg 
in O, e <7 BaO, BiP^, NO, P^O,, PbO, FeO , many 
othei lower oxides form Inghei oxides when O is 
produced m contact with the lowei oxides (cf 
Oxidation, p 657, and Oxides, p b58) — 4 In 
numerable compotimfs are decomposed by O, with 
formation of moie oxidised compounds, eg 
! NH^Aq, H,S, PbS, and Na^SaOjAq, with many 
compounds 0 combines directly, e g PfO,, 

I UNO,Aq, SO,Aq, NO 

Certain oxidations do not occur when very 
dry O is heated with the substance to be oxidised 
after it has been thoroughly dned (v Carbon, 
vol 1 p 687, Carbon mofioxuiet vol i p 690, 
V also Phosphorus , Sulphur) 

Dttcctvon of free oxygen — Uncombined O 
changes an alkahne pyrogallol solution to dark 
brown, white indigo becomes blue, NO com 
bines with O to form red brown NO,, easily 
soluble in water, OrCl^Aq rapidly absorbs O, 
i changing from blue to green (for preparation 
of CrCLAq, v Nitrogen, Preparation No 1, 
p 667) M M P M 

OXYORKATSl) WATSB An older name lof 
Htdrooen dioxidb ^ V , vol u p 722) 

OXTOEK GROUP OF ELSICSKTS Oxygen, 
eulphur, seUnton, and tellurtum Oxygen waa 
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prepared by Pnestley in 1774; sulphur has 
been known from early times, selenion was 
diseovered by Berzelius in 1817 , tellurium was 
found by Klaproth, in 1798, m gold ore from 
the Steimgebirge The name oxygen was given 
by Lavoisier to express the fact that many com- 
pounds of this element are acidic , the word 
sulphur IS supposed to be derived from sal 
» salt and rvp » fire ^burning salt or stone) , 
the name tellurium is aenved from tellus « the 
earth , selemon received its name from orcA^vn 
• the moon, because of its association with and 
likeness to tellurium The following table pre- 
sents some of the chief properties of the four 
elements , — 


The elements S, Se, and Te show very dis- 
tinct resemblances m their (vemical properties 
All form hydrides MH,, which are gases at 
ordinary temperatures , SHs/find SeH, m water 
redden litmus, and react as very weak acids. 
TeHj is not acidic , these hydrides are decom- 
posed by heat, stability m this respect decreasing 
as at w of M increases These hydrides are 
produced by passing H over molten S, Se, or 
Te, also by reactmg on various sulphides, 
selenides, and tellundes, with dilute acids The 
hydride of 0, viz 0H„ is analogous in compo 
sition, and is formed similarly to those of S, 
Se, and Te , OH, is neutral and H S, 

are also similar m composition and many pro- 
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Bulphub 

Bxleniox 

TXLLtnULU 

Atomic 

weights 

15 96 

8198 

78 8 

125 

Molecular 

weights 

81 92 

(47 88 as ozone) 

1 

63 96 

(7 191 88 ttt lower 
temps ) 

157 6 

(? 236 4 at c 800®) 

1 

250 


One or more compounds of each element have been gasified , specific heats of 
solid S, Se, and Te have been determined directly 


Melting 

pomU 
(approi ) 

BoUtng 

points 

<»pprox) 

Spec grav, 
(approx) 

Atom weight 

Spec grav 
(approx ) 

Occurrence 

and 

preparation 


(not solidified) 
-181 4® at 760 mm 
112 (liquid atBP) 
188 


BhyUeal 

properties 


[Very large quanti 
ties of 0 occur un- 
combmed in air, 
0 is a constituent 
of almost all rocks 
and mmerals, and 
also of all living 
organisms , it 
forms fths of water 
tBy heatmg vanous 
I compounds, chiefly 
I oxides of metals, 
I and m many other 
ways 

|A colourless, odour- 
less gas, bluish 
when much com- 
pressed , con- 
densed to a colour- 
less liquid, appear- 
ing blue in thick 
layers, at great 
pressures and low 
temperatures, has 
»ot been sohdified* 


X12®-H7® 


449® 


196-2 05 


16 


In large quantities 
in Sicily, Spam, 
&o , sulphides and 
other S compounds 
are common mme- 
rals, S compounds 
are found m many 
hving organisms 

Prepared by refining 
crude sulphur, also 
by roastmg vanous 
sulphides in ab- 
sence of air 

A yellow, bnttle 
crystallme, sohd , 
also a plastic semi- 
fluid, amorphous 
mass Very bad 
conductor of eleo- 
tnoi^« 


0 200 ® 


680® 


4 8-4 8 


17 5 


Uncombmed in very 
small quantities , 
compounds of Se 
with S, Fe, Cd, Hg, 
Pb, Ac , occur very 
sparingly. 


By passing SO, into 
^8eO,Aq, also by 
adding HClAq to 
KSeCNAq 

A red-grey, lustrous 
oryst^me, sohd , 
also an amorphous, 
vitreous, grey- 
black sohd The 
amorphous form is 
a very bad con- 
ductor of electn- 
city, the crystal- 
line form conducts 
fairly, and conduc- 
tivity increases 
when exposed to 
•onlighi 


455 ® 


below 1400® 


62 


20 


Uncombmed, also in 
combination with 
Au. Pb, S, Sb, Bi, 
Ac , but in very 
small quantities 


From solution of a 
salt of H,TeOa, by 
passmg in SO,, or 
by Zn 

A lustrous, white, 
metal like, crystal- 
line, brittle, solid, 
also as an amor- 
phous powder Bad 
conductor of eloo- 
tnoity* 
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Sulphur 

Selbmon 

Tbixurjum 

Chemical 

properhoo 

Combines directly 
with all elements 
except F, 01, Br, I, 
Au,andPt, oxides 
are known of all 
elements except F 
and Br Com- 
pounds exhibit 

very different pro- 
perties 0 IS a con- 
stituent of most 
acids, and of all 
alkalis Com- 

pound with H, 
OH^, 18 a neutral 
oxide, HjO, is a 
peroxide 

Combines directly 
with most ele- 
ments Snlphides 
are basic, or acidic, 
or neutral, accord 
mg to nature and 
relative quantity of 
element combined 
with S S 18 a con 
stituent of several 
acids HjS 18 fee- 
bly acidic. 

Compounds with 
several elements 
are known , they re- 
semble sulphides 
HjSe 18 very feebly 
acidic HjSeO, 

and H,Se04 are 
much weaker acids 
than HjdOg and 
HjSO,. 

Combines with seve- 
ral elements (com- 
pounds not studied 
very fully) Bi- 

nary compounds 
resemble those of 
Be HjTe is not 
acidic TeO, and 
TeO, do not form 
acids by acting 
with water , but 
these oxides are 
obtamed by heai- 
1 mg the aoids 
j H,TeO, and 

HjTeO,. 


perties Se^Ho and Te^Hj have not been pre- 
pared Binary compounds of S, Se, and Te 
with metals are analogous in composition to the 
metallic oxides Chlondes of the form MCl^ 
are known, M « O, S, Be, Te , no compound of 
S, Be, or To analogous to OjCl is known, nor 
has a compound of O and Cl analogous to SCI4, 
BeCl^, and TeCl4 been obtained The stability 
of the chlondes towards heat increases in pass- 
ing from O to Te The oxides of 8, Be, and 
Te—MO, and MO,— are acidic (SeO, is not 
known), acidity decreasing rapidly as at w 
of M increases , TeO, is scarcely acidic, but a 
•orresponding acid HjTeO, exists , TeO, com- 
bines with some strong anhydndes to form com- 
pounds of the type of salts The oxyacids 
HjMOjand H3M04are analogous in composition, 
but the acids of S are very much stronger than 
those of Be or Te , those acids yield oxychlondes, 
MOClj and MOjClj, by reacting with PCI, 
Many other oxyacids of B are known 

The elements of the O family exhibit allo- 
tropy , 0 and B in a very marked way, Be less 
markedly, and Te only slightly The allotropic 
forms of O exist as gases, their molecular 
formulfiB are 0, and O, , the allotropic forms of 
S, Be, and Te are known with certainty only as 
solids It IS doubtful whether molecules of S 
or Be, other than S, and Be,, exist as gases 
through any considerable range of temperature . 
the only molecule of Te existing as a gas is Te>. 
The mol w of S in solution is certainly greater 
than S,, and probably vanes according to the 
solvent 

The elements S, Be, and Te form the odd- 
senes members of Group VI , of which group O 
forms the first even senes member, the other 
even senes members are Cr, Mo, W and U 
All the members of Group VI are charactensed 
by forming acidic oxides MO, , as the at w in- 
creases these oxides become less acidic Only 
the odd series members, and 0, form hydrides 
All form chlorides MCI,, the stabibty of which 
towards heat increases from 0 to U , the higher 
members also form several other stable chlondes 
Group VI ItJls into two families, {i) 8, Be, Te , 
(11 ) Or, Mo, W, tJ , 0 is the typn^ element of 
the group (of, Obboiouk obouf of Bzauamrs, 
vol li p 168 , o. also Oxxom, SciiFBUb, Sana- 
axon, TBU.niinj]i). M. M F* M* 


a-OXY-OLUTABIO ACID 

CO,H CH(OH) OH, CH,.C02H Olutanvc actd 
[73®] ? (M ) Formed from amido glutanc acid 
and HNO, (Bitthausen, J pr 103, 239, Mar- 
kownikoff, A 182, 348) Occurs m beetroot 
molasses (Lippmaun, B 15, 1156) Beadily 
yields the lactomo acid — CaA"4aq — MgA"4aq 
— PbA" Jaq -^ZnA.” 3aq — -Ag^A.*' Jaq 
Lactonic acid 

Very hygrosoopto 

needles (Wolfl, A 860, 136) — CsA.',8sq — 
BaA',.— ZuA^,2aq Yields glutanc acid [98®] 
on reduction by 1^ 

3-oxy-glutano aeid Methyl dorivativo 
00,H CHyCHfOMe) CH,.CO,H Formed by 
oxidismg di allyl-carbinol with 5 p o solution 
of KMnO, (Rjabmin, J pr [2] 23, 274) Ex- 
tracted with ether (o Oxtptbotabtabio acid) 
Salts — CaA" (at 100®) Syrup, covered by 
crystalline crusts — BaA" — Ag,A'' Prisms 
ofi-Di-oxy glutanc acid 
C0,H CH,.CH(0H) CH(OH) C0,H [166®] 
Formed by boiling glutacomo acid-di bromide 
with water and CaCO, Needles (from water), 
or SIX sided tables ffrom alcohol) V e soL 
water, v sol alcohol Its Ca salt is easily 
soluble (Kihani, B 18, 2517) 
ay-Di-oxy glutanc aoid 

CO,H CH(OH) CH,.CH(OH) CO,H Formed by 
1 heating the m oxy-propane tn-carboxylic amd, 
which 18 obtained by oxidising isosacohano acid 
wititiHNO, Colourless pnsms V e sol water, 
V sol alcohol, si sol ether Its Ca salt is 
sparingly soluble (Kiliani, B 18, 2616) 

Tri - oxy - glutanc acid 0^H,0, [127®] 

Formed from arabmose or sorbin by oxidation 
with HNO, (SG 12} (Kihani, B 21, 3006, 
8276) — K,A" monoollnic plates 

OXYODAHlDnrX Obtamed by boilmg 



OZY-kilBltOGLdBIK v HjmooLOBXit. 


OXYHALOID COMPOOHD8 Compounds of 
F, d, Br, or I, with 0 and another element 
Oxyhaloid compounds of non-metiJs are often 
formed by reacting with POI,, F%|t or H, on 
oxyacids, s-y. 80,01, from 80,(0H),; Bieysra 
also pzotacd sometimes hy hemg together m 

ss8 
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oxide and chloride, e g BOGl by heating 
with BG1«, sometimes the halogen is directly 
combined with an oxide, e g COGl* and NOGl 
by combimng GO and NO with 01, and BOOl, 
by heating 01 with B,0, mixed with 0 Metalho 
oxyhaloid compounds are formed by decomposing 
the haloid compounds of the metals by water or 
steam , by heatmg together oxides and haloid 
compounds , and in some cases by the incom- 
plete ppn of haloid compounds m solution by 
alkali Non metallic oxyhaloid compounds are 
decomposed by water to haloid acids and other 
oiudes or oxyacids of the non metal present 
Some metallic oxyhaloid compounds are also 
decomposed by hot water to haloid acids and 
metallic oxides , m this respect the oxyfluorides 
are the most stable, and the oxyiodides, as a 
class, are more stable than the oxybromides and 
oxycidondes The oxyhaloid compounds of H 
are acids A.11 elements form one or more oxy 
h^oid compounds A metal which readily forms 
many oxyhaloid compounds generally forms one 
or more oxides with acidic reactions, and is 
otherwise more or less non metallic in its ohemi 
cal properties M M P M 

DI-OXY-HENDECOIC ACID C„H2o(OH)a02 
[85°] Formed by the oxidation, in alkaline 
solution, of hendecenoio acid derived from 
castor oil (Hazura a Grussner, M 9, 952) 
Needles, sol hot water 
OXT HENIGOSOIC ACID 
0,9H,8 {CHj, 0H)(C02H) [103 Occurs in the 

soda soap from carnauba wax (g v ) Crystalhne 
powder (from petroleum), si sol alcohol, m sol 
isobutyl alcohol (whence it separates as a jelly) 
(Starcke, A 223, 310) As its alcohohc solution 
is not ppd by acetate of Mg, Cu, or Pb, it is 

possibly a lactone C.A8 <c?'> 0 Heated 
With soda lime it splits off Hj, forming a di- 
basic acid C,9H38(C02H)2 [90°] 

PENTA OXY HEPTANE The oily anhy- 
dride C,H„(0H)50 is formed by the action of 
HOGl followed by KOH on di allyl carbinol 
(Beformatsky, J B 21, 295) The acetyl den 
vative G,H„(OAc )5 (169 5°) S G 2 919 is de 
Bcnbed by Saytzeff {A 185, 129) 

OXY-HEPTANE PHOSPHONIC ACID 
G,H„PO, %e G.H„CH(0H)P0(0H)2 [185°] 

Formed from oenanthol and PCI3 followed by 
water (Fossek, If 7, 27) Monoclimo tables 
a 5 c = 1 844 1 1 967 , J8 = 74® — CaA" 

The compound (G.H,, CH(OH))2PO OH [160®] 
IS formed by heating oenanthol with hypophos 
phorous acid (Ville, C E 109, 72) It yields 
the salts BaA'^Saq, PbA'-Saq, KA'4aq, and 
(C,H„GH(0 Ac))3P02H [94®] 

OXY-HEPTENOIC ACID 
OHMe(OH} GH(0,H8) GOjjH Formed from 
allyl-acetoacetio ether and sodium amalgam 
^Eeidler, A 187, 46) Syrup, miscible with 
water — BaA',. — Zn(OH)A' 

Ozy-heptenoic acid 

GHFt GMe GH(OH) GN Formed from methyl- 
ethyl-acrolmn and HGy (Johanny, M 11, 401) 
Gonverted by hydrochloric acid into the amide 
GHBt GMe GH(0H1 GONH, [101®] The mtnle 
yields an oily acetyl derivative (114® at 22 mm ), 
V sol ether 

Oxy-heptenoie lactone v Mesitoxio Acid 


OXYHEPTIC ACID G^H.oO.Jaq? n8S<^ A 
product of the action of bromine, followed by 
alcoholic potash on isobutyl acetoacetic ether 
Demarqay, C E 86, 1136) Pearly scales 
from water) Yields G,H,0(0Et)2NH2 ? [87°] 
o-OXY-HEPTOIC ACID 0,H„0, te 
Pr GH2.GH9 GH(OH) GO,H. [60®] (Helms, B % 
1167) , [66®] (Ley, J B 9, 141) Formed by 
heating aqueous potassium bromo heptoate at 
140° Prisms — MeA' [160®-166®] 

Amide [147°] Hexagonal tables 
a Oxy heptoic acid G^H,, GH(OH) GO^H 
[60 6®] Formed from its ether, EtA' p03®), 
which IS produced, as well as t e ethyl deri- 
vative thereof G5Hj,GH(0Et) CO^t (c 224®) by 
the action on oxalic ether of zinc and isoamyl 
iodide at 100®, followed by water (Frankland a 
Duppa, Pr 14, 191) Scales — BaA'2 — GuA'2 

i8 Oxy-heptoic acid 

GHMe^ CH(OH) CMe^ COjH [112°] The chief 
product of the action of sodium on isobutyno 
ether (Hantzsoh, A 249, 60) Silky needles, 
m sol water, volatile with steam — BaA'2 4iaq 
Ethyl derivative of the ethyl ether 
7^r OH(OEt) CMe^ GO^Et (181® cor ) Oil 
/3 Oxy heptoic acid CHMe(OH) GMe EtCOH 
Formed by reducing OH, CO CMeEt COjEt with 
sodium amalgam (Saur, A 188, 2^ Syrup, v 
e sol water — CuO^H^O, — AgOjELuO, plates, 
m sol hot water 

iS Oxy-heptoic acid OMePr(OH) CH CO^H 
Formed by oxidismg OMoPr(OH) C3H5 with 
KMn04 (Semljamtzm, J pr [2] 23, 267) Syrup 
— CaA', (at 100®) — BaA'2 — AgA' prisms 
/8 Oxy-heptoic acid GEt2(OH) GH2 COjH 
[39®] Formed by oxidising CEt2(OH) CsH^ with 
KMnO^ (Schirokoff, J pr [2] 23, 201) Thin 
needles — LiA'aq — GaA'jSq — BaA'2 2aq — 
PbA'2 2aq S 6 at 19° — OuA',5aq — AgA' 
y Oxy-heptoic acid 

OHPr(OH) CH2 CHj OOjH Syrup — BaA', ~ 
AgA' curdy pp 

Lactone (236“ i V ) 

Formed by the action of HI and P on the hexa 
oxy heptoic acid obtained from dextrose (Kiliani, 
B 18, 3066, 19, 1128) Obtained also from 

propyl paraconio acid Pr OH<^q^^^q*^^^CH 2 

by distilling, converting the resulting 
CHPr CH CHj COjH into y bromo heptoic acid, 
and boiling this with water (Fittig, B 20, 3180 , 
A 255,76) 

An isomeric lactone (220® cor ) is obtained 
in like manner from levulose 
7 Oxy-iBoheptoic acid 

CHPr(OH) CHj CH2 CO ^H Very unstable — 

BaA'2— AgA' 

Lactone CjHjjOj (226®uncor) S3 in the 
cold Formed from 7 bromo isoheptoic acid and 
also by distilhng isopropyl paraconio acid (Fittig 
a Zanner, A 266, 94) Liquid, volatile with 
steam 

7 Oxy-heptoic acid — BaA'g —AgA' 

Lactone G^HuOa [11°]. (220® iV) S 
8 3 at 0°. Formed from tetracryhc acia and 
cold HBrAq (Fittig a Exafft, A 208, 86) Liqmd 
7-Oxy-heptoic acid Lactone 

[62°] (86° at 16 mm 

Formed by reducing /3-acetyl valeno acid with 
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Bodiam amalgam |Anschutz, A 247» 107) Large 
crystals 

7 Ozy-heptoiriaoid 

OH3 CH(OH) CH^ CHEt COaH Formed by re 
ducing 3-acetyl valeric acid with sodium amal- 
gam (Young, 0 J 48, 173 , A 216, 38) The 
iree acid changes quickly, especially on boiling, 
to the lactone — BaA'j — AgA' curdy pp 

Lactone (219 6° 

1 V ) S G ^ 992 Liquid, m sol water A 
solution saturated at 0° becomes turbid at 17® 
and clear agctu at 96® 

Heza-ozy-heptoio acids are formed from 
levulose, dextrose, and galactose by successive 
treatment with HCy and alkalis (Riliani, B 18, 
3066 , 19, 767 , 22, 621) The fiee acids change 
to lactones The hexa oxy heptoio acid 

from galactose crystalhses in needles [146°] and 
forms the salt KA' iaq 

DI-OXY-HEPTYLENE 0;H, JOH)^ [89 6®] 
(195 6® cor ) V D 63 6 A product of the dis 
tillation of resin (Morris, O J 41, 169) White 
mass Forms a hydrate aq [o 106®] 

Acetyl derivative 0,H,j(OAc)2 [69°] 

TETRA-OXY-TETRA HEPTYL PHOSPHO 
NIUM IODIDE (0,Hi3CH(0H))4PI [122®] 

Formed from PHJ and heptoic aldehyde (De 
Girard, A Ch [6] 2, 40) Lamm® 

OXY HEPTYL PYROTARTARIC ACID Lae- 
tome acid Methylliexylparaconic acid 

[107®] Formed from oenanthol, pyro tartaric acid, 
and ACjO (Riechelmann, A 255, 132) Plates, 
V sol ether — BaA'j 3aq — Ca^'g ^^9 — -A-gA' 

needles (from \\ater) 

3-OXY HEPTYL SUCCINICACIDCnH^oO^t e 
CjH,, OH(OH) CH(CO H) CH CO H Hextta 
malic acul The salts are got by boiling the 
lactonic acid with bases — CaA" (at 100®) — 
BaA" (at 130®) — Ag^A" 

Lactonic acid 

C.H„ ffciyl paraconxe 

acid [89®] Formed from cpnanthol, Ac^O, 
and barium succinate at 120® (Schneegans, A 
227,85) Needles, si sol water — Ca\'2 2aq — 
AgA' , flocculent pp 

DI OXY HEXADECANE C„H3o(OH)2 

Formed from 0,3H,2Br2 and AgO\c followed by 
KOH (Krafft a Grosjean, B 23, 2352) 

Di-acetyl derivative 0,gHs.(OAc)3 [66®] 
DI OXY HEXAHE i e 

CHMe(OH) CHj CH3.CHMe(OH) (220° i V ) 
SG g 976, V 961 CE (0®-24®) 00064 (Soro 
km, J pr [2] 23, 18) Formed from diallyl by 
successive treatment with HI, AgOAo, and KOH 
(Wurtz, A Ch [4] 3, 162) Liquid, sol water 
Mono acetyl derivative {210°) 

Di ac6tylderivativeGf^^2{Okc)i (226°) 
Di-ozy-hezane (207°) SG 2 9669 Ob- 
tained from hexylene derived from mannite 
(Wurtz, Hecht, B 11, 1164) The correspond- 
ing oxide, OgHjaO (110°), is formed from 
OJHj.OOl and KOH (Eltekoff, J B 1882, 366) 
Di acetyl derivative (216°-220®) SG 
tl014 

Di-ozy-hezane 

CH, CH(OH) CH3.CH2 CH3.CH3(0H) HexyUne 
^•glycol (236® at 710 mm ) S G at 0° - 9809 
Prepared oy reduction of aceto butyl alcohol 
CH, CO CH2.CH2 CH, CH,.OH with sodium- 


amalgam (Lipp, B 18, 3282) Thick colourless 
fimd of slight smell and bitter taste V sol* 
water and alcohol, more sparingly m anhydrous 
ether By heating with HCl it is converted mto 
hexylene-3 ohlorhydrin, and by prolonged action 
mto hexylene di chlonde By heating with 
£[2804 (66 p 0 ) it splits off H,0, formmg hexyl- 
ene 3 oxide 

Di-ozy-hezane CHMe(OH) CHPr(OH) 

[0 0®] (207®) Formed from aldehyde, iso- 

bot3mc aldehyde, and alcoholic potash (Fossek, 
M 5, 119 , Swoboda, M 11, 389) Thick hquid, 
sol water Dilute H2SO4 forms, on heating, 
(3) pmacolm (210°) 

Isomeride v Pinacone 
T n-oxy hexane C,H,40, t e 
CH2(0H) CH(OH) ch, CMe2(OH) Hexyl gly- 
cerin (190° at 50 mm ) S G « 1 0936 

Formation — 1 By addition of bromine to 
CMe2(OH) CH, CH CH, and decomposition of 
the product with baryta (Orloff, Bl [2] 47, 167) 

2 From di methyl allyl carbinol by successive 
treatment with HOCl and aqueous KOH, or with 
Br and baryta (Orloff, Bl [2] 45, 253 , A 233, 
351 , Beformatsky, J pr [2] 31, 318 , 40, 398) 
Properties — Syrup, sol water and alcohol, 
msol ether 

Tri acetyl derivative OiL 

Tri oxy hexane 

CH,(OH) CH(OH) CH2 CH. CHMe(OH) (181® 
at 10 mm ) S G § 1 1012 Formed by heating 
its tu acetyl derivative with PbO Liquid, sol 
water 

Tri acetyl derivative 04H„(0Ac)3 (0 

283®) S G I 1 109 C E 000873 Formed by 
heating methyl butenyl carbinol (from allyl 
acetone) with Ac«0 (Markowmkoff a Kabloukoff, 
Bl [2] 34, 347 , 37, 346 , 43, 111). Heavy oil 
Yields an oxide C„H,.0, (178°) 

Tri-ozy hexane 

CHEt(OH) CMe(OH) CH,OH (170®-176° at 
63 mm ) Formed by boiling the dibromide of 
methyl ethyl allyl carbinol with water (Lieben 
a Zeisel, M 4, 41) Liquid 

Tri acetyl derivative (c 270°) Oil 
Tetra oxy hexane CeH,404 [95°] Formed 

by oxidising diallyl wuth KMn04 (Wagner, B 
21, 3343) Plates, v sol water, m sol cold 
alcohol, msol ether 

OXY HEXANE DI 8 DLPHONIC ACID 
CgH, 0(S0»H) Formed from methyl ethyl- 
acrolem and SO, at 80® (Ludwig, M 9, 667) — 
BaA"2aq converted by sodium amalgam in 
presence of acids to hygroscopic sodium oxy- 
hexane sulphoimte 08H„0(S0j^a) 

OXY-HEXENOIC ACID A product 

of the action of boilmg water on the dibromide 
of hydrosorbio acid (Fittig, A 200, 67) Liquid 
— CaA', 14aq plates 

OXYHEXIC ACID CaH^Osiaq or 
[174®] Formed from propyl acetoacetic ether 
by successive treatment with Br and alcohohc 
potash (Demarqay, G R 88, 289) Small pearly 
plates, V e sol hot water Is perhaps identical 
with terebic acid (Gorboff, J B 1887, 606) Re- 
duced by Zn and H2SO4 to 0 ,H„ 04 (?) [93®] 
Yields an amide 0„H,|O5(NBya (?) [216°] and an 
amio ether (?) [79®] 

Iio-ozy-hexio aeid [187®] Formed in like 
manner from isopropyl-acetoaoetio ether (D). 
Reduced by Zn and H 3 SO 4 to G,H „04 (?) [113®] 
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Yields 0J9[*.0.(NH,)5(?) [240°] and another 
amide OAO(NH*)(OEt), (?) [96°] 

BI-OZY-HSXIIIENE v J>i oxt-hexylbnb 
a>OZY-HEXOIC ACID le 

OH^r CH(OH) CO3H Leucic acid Mol w 
182 j73®] Formed by the action ot mtrous 

aoid on lenome (Streoker, A 68, 55, Thudiohum, 

0 J 14, 807 , Waage, A 118, 297) Needles, v 
fol water, alcohol, and ether— BaA'j silky 
Iftnmnm (from hot alcohol) — OaA'j — CoA'2 — 
OuA'j— ZnA',aq S 33 at 16% 6 at 100° — 
ZnA'3 2aq (KOrner, O 13, 356) — AgA' crystal- 
Ime pp 

An isomenc or identical oxy hexoic acid 
[62°] 18 formed by the action of Na^COj on bromo- 
hexoio acid got from fermentation hexoio acid 
(Jehsafoff, J B 12, 367 , Bn 1, 523) It yields 
the salts CaA% BaA% MgA', 2aq, ZnA2 2aq (S 
*14 at 16° , 21 at 100°), CuA'^, and AgA' It 
forms a crystalline amide [142°] 

a-Oxy-hexoic acid OEt,(OH) CO^H [80°] 
8 . 86 at 17 6° Formed from its ether which is 
got ^m oxalic ether by the action of ZnEt^ fol- 
lowed by water (Frankland, Pr 12, 896 , Frank- 
land a Duppa, Pr 13, 140 , A 136, 26 , Geuther, 
Z 1867, 706 , Fittig, A 200, 21) Triclmic 
crystals, v sol water, alcohol, and ether Yields 
di-ethyl ketone on oxidation — NH4A' — BaA'2 — 
BaA'jSaq— ZnA'a S 33 at 16° — CuA^ — 
AgA'aq needles 

Methyl ether Mek' (166°) S G 987 
Ethyl ether EtA' (176°) VD 5 24 | 
(calc 6 53) S G — 961 Oil Formed from 

0001 GOjEt and ZnEtj (Henry, B 6, 949) 
Isoamyl ether (225°) S G 983 
Nitrile CEt2(OH) ON Formed from COEtj 

and HCy (Tiemann a Fnedlander, B 14, 1974) 
Oil 

a-Oxy-hexoic acid CH2Fr CH(OH) COjH 
[66°] ^t by saponification of its nitrile, which 
Is formed from isovaleric aldehyde and HCy 


(Kiliani, B 18, 642)— 4 By tv^arming hydrosor 
Die acid with dilute (1 1)H2S04 (Fittig, A 256, 
134) , 

Properties — Liquid, m sol water Volatile 
with steam Its aqueous solution becom** s tur 
bid when heated to 40°, but clear again at 80° 
E2CO, separates it from the solution HI and 
P reduce it to n-hexoic acid 

Amide CHEt(OH) CH. CH2.CONH2 [74°] 
Formed by heating the lactone with alcoholic 
NHg at 100° Prisms, v e sol water and alcohol, 
si sol ether 

7-Oxy-i8oh6xoio acid 

OMe2(OH) CHj OH2 OOjH Crystalline, but very 
unstaole — BaA'^ (at 100°) — AgA' 

Lactone CaHjoOj. (207° 1 V) Formed 
from terebio acid by distillation, by successive 
treatment with HBr and water, or by boiling 
with dilute H2SO4 (Fittig a Bredt, A 200, 58, 
259 , Geisler, A 208, 43 , Erdmann, A 228, 
181) Formed also by oxidising isohexoic acid 
with EMn04 (Bredt, A 208, 59) Liquid, v sol 
water Neutial in reaction Its aqueous solu 
tion becomes turbid at 35°, clear again at 80° 
Yields on oxidation with HNO, the acid C8H,04 
[68°], whence CaC^HgOg 7aq and AgCgH^O* 
Boiling NaOEt forms an anhydride C, HjgO, 
[106°], whence HClAq forms (209°) 

7 Oxy-hexoic acidCH2(OH) CHj CHEt CO H 
Formed from CH, CO CEt(CH2 CH OH) CO.Lt 
by boiling with baryta water (Chanlaroff, A 22b, 
335) Thick liquid, changing to the lactone ou 
boiling its solution Ba(OgH,,Oj)2 crystals (from 
alcohol) — CaA'2 —AgA' , needles (from water) 

ioctoJie (215°) 8G 

IS 1 035 Liquid, m sol cold water 
7 Oxy hexoio acid 

CHMe(OH) CH2 CHMe CO^H Formed by re 
duction with sodium amalgam from j9 acetal 
isobutyric acid derived from a bromo propionio 
I ether and sodium acetoacetic ether (Fittig a 


(Erlenmeyer a Sigel, B 7, 1109 , Ley, B 10, 
231) Formed also by heating isobutyl tartronio 
acid at 180° (Guthzeit, A 209, 239) Plates 
— ZnA'2 2aq S 12 at 16° 

Nitrile Oil, lighter than water 
jS Oxy-hexoic acid CHMe(OH) CHEt CO^H 
Formed from ethyl acetoacetic ether and sodium- 
amalgam (Waldschnudt, A 188, 240) Syrup — 
NaA' — OuA'a — AgA' plates 

a Oxy-hexoic aoid CMe, CH(OH) CO^H 
[88°] Formed by reduomg tri methyl pyruvic 
acid with sodium amalgam (Glucksmann, M 
10, 780) Monoclimc crystals —AgA' 

Oxy-hexoic acid CHEt(OH) CHMe CO2H 
Formed by reducing propionyl propionic acid 
(Hantzsch a Wohlbruck, B 20, 1320) — NaA' 
7 -Oxy-n-hoxoic acid 

OHEt(OH) CH2 CH^ CO2H The salts are formed 
by the action of bases on the lactone The free 
acid quickly changes to lactone —CaA'2 — BaA, 
— AgA' 

Lactone OJB.,,0, te 

(220°) Formation — 1 By boilmg with water 
the bromo-hexoio acid formed by the union of 
hydrosorbio acid with HBr (Fittig, B 13, 955 , 
A 208, 67) — 2 By heating glutaconio acid with j 
HI and P (Eiham a Eleeman, B 17, 1300) - 
8 By redaction of metasacohann with HI 


Gottstein, A 216, 30) Formed also by reducing 
saccharin or isosaccharm with HI and P (Lie 
bermann a Soheibler, B 16, 1821 , Kiliani, B 
18, 635) — BaA'2 

Lactone (206°) Liquid, sol 20-25 
volumes of water An ibomerio anhydride 
[137°] IS also formed by reducing isosacchann 

7 Oxy hexoic acid 

CHMe(OH) CHMe CH. CO H Formed by re- 
ducing /3-acetyl n butyric acid (Gottstem, A 
216, 3b) Yields a lactone (210°) 

S Oxy-hexoic acid 

OHMe(OH) CH2 CH2 CH2 CO2H Obtained by 
reducing 7-acetyl n butyric acid with sodium 
amalgam at 30° (Fittig a Wolff, A 216, 138) 
When boiled with water it is partly converted 
into the lactone When the lactone is boiled 
with water it is partly converted into the acid 
Equilibrium occurs with 65 pc lactone and 
36 p 0 acid — AgA' 

Lactone [19°] (0 231° 1 V) Colour- 

less hquid, solidifying below 0° Miscible 
with water but separated by E2COt 

Oxy hexoio acid C^Hi^Oj [108°]. Formed 
by oxidising oil of millet with EMn04 (Eassner, 
As Ph [8] 25, 1081) Plates, v sol water. 
Yields an acetyl derivative [71°] 

Di-oxy-hexoio aoid [141°] Formed from 
ethyl orotonio acid by successive treatment with 
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bromine and with »/at6r at 100^ (Fittig a Howe, 
A 200, 39) Trimetno prisms, a d o « 96 1 38 

V sol water and 'iloohoL— CuA * 3|aq . bnght- 
blue needles 

Bi oxy-hexoie acid 

OHMe(OH) CEt(OH) CO^H [90^ Formed by 
oxidising ethyl orotomo acid with KMn04 (Fittig, 
B 21, 920) 

Bi-oxy-hexoio acid 

CHEt(OH) OMe(OH) CO^ [162<’oor] Formed 
by oxidation of methyl ethyl aorolem (Lieben a 
Zeisel, M 4, 65) Needles or prisms — CaA'j 3aq 
crystalline m ss 

Hexa-oxy-hexoic acid 0«H,j0, Ardbinose- 
carboxylic acid Formed from arabmose by 
the action of aqueous HCy, followed by saponi 
fication (Kiliani, B 29, 3033 , 20, 339) When 
liberated from its salts it immediately forms the 
lactone — CaA'^ amorphous 
Amide Minute needles 
Lactone CeH,oO, [146^-160°] [a]o- 

— 54 8 Needles or prisms Yields metasac 
charic acid dilactone on oxidation by 

HNO3 and n hexoic acid on reduction by III 
and P 

BI OXY HEXYLENE Hextnene 

glycol (218^-225°) Formed from epiohlor- 
hydnn and Na (Hubner a Miller, A 159, 18b) 
Is perhaps di oxy hexmene (Claus, B 10, 556) 
OXY HIPPDEIC ACID C^H.NO^ 1 e 
C,H4(0H) CO NH CH^ COjH Formed from m 
amido hippuricacid bythediazo reaction (Griess, 
B 1, 100 , Conrad, J jgr [2J 15, 259) Needles, 

V sol hot water 

OXYHYDRASTININEr Hydrastine 
OXYHYBBOANTHBANOL v Oxtanthranol 

HYDRIDI 

TBI OXY HYBBOBENZAMIBE v Ox\ ben 

ZOIC ALDEHYDE 

OXYHYDROBENZOIC ACIB C H.O, [275® 
cor ] Formed from oxy uvitic acid and aqueous 
KMnO^ (Oppenheim a Emmerlmg, B 9, 327) 
Needles Yields benzoic acid by potash fusion 
— CaA'j 3aq — AgA' v si sol watei 

OXY HYBBO COUMABILIC ACID v Couma 

RILIC ACID 

OXY HYDBONAPHTHOQDINONEr Hydro- 

JDOLONE 

OXY HYDBOQDINOLINE v Oxy quinoline 

HYDRIDE 


from guamdine and methyl-acetoaoetio ether 
-B'HgSO^, [266®] —B'HNO, [200®]. Plates 
OXY.IMIDO-PHENYL.PYBI1CIDINE DI. 

HTDEIBB 0(NH)<^g®**^0H. Itmdo 

phenyUwractl [294®] Formed from guanidine 
and benzoyl acetic ether (Jaeger, A 262, 372) 
Amorphous powder, insol water and alcohol 

OXY IMIDO-DIPHENYL SULPHIDE 

*10“ oiydi 

phenylamine by heatmg with S (Bernths^n, A 
230, 182) Colourless mass, v sol alcohol and 
ether Fed, forms a chocolate pp of 

msol water 

DI - OXY. IMIDO - DIPHENYL SULPHIDE 

Formed by reducing 

thionol which is itself got 

by the action of cone H2SO4 on imido diphenyl 
sulphide (Bernthsen, A 230, 188) Colourless 
needles, v si sol water Yields a tri acetyl 
denvative [166®] 

DI-OXY-IMIDO-PYBIDINB DIHYDRIDE v 

Di oxy amido pyridine 

BI OXY BI IMIDO aUINONE 
Cg(NH)2(0H)20i Formed by oxidismg tetra 
oxy di amido benzene by FeCl, (Nietzki, B lb, 
2094 , 18, 503) Plates, v si sol alcohol 
OXY INDAZOLE 0,H5(OH)N2 [216®~266®](?) 
Formed by boiling diazo indazole with water 
(Witt, Noeltmg, a Grandmougm, B 23, 3642) 
Needles, si sol cold water 
OXY-INBOLE V Oxindolb 
(«) OXY INDONAPHTHENB 0*0 

(a) Hydnndone [40°] (244°) 

Formed by heatmg o oyano benzyl acetic ether 
' with cone HClAq (Gabriel a Hausmann, B 22, 
2018) Colourless tables Cone HClAq at 100® 
forms (0*),„ not melted at 280® 

Oxim 0*(N0H) [146®] White needles 

(from alcohol), sol alkalis 

Phenyl hy dr azide C*(N2HPh) [c 
120®] White prisms, converted by cono HClAq 


OXY HYBBOQUINONE v Tri oxy benzene 
OXY.DIHYDBOQUINOXALINES v Oxy- 

QUINOWLINE dihydride 

OXYHYPOOJBIC ACID [34®] 

Formed from di bromo palmitic acid and Ag^O 
(Schroder, A 143, 36) White mass 

0XY-B1IMIB0D1AMIB0IA8TIN v Isatin 
OXY IMIDO METHYL PYRIMIDINE DI 

HTSBISE C(NH)<^^ 

methyl uracil [270®] Formed from guan- 
idine, alcohol, and acetoacetio ether (Jaeger, A 
262, 365) Prisms, v sol hot water Yields a 
dibromide [160®] Mel forms 0*MeN,0 [312®], 
whence B'jHI [212®], B'HOlaq, and B'*S04 
[270®] 

Salts —B'HCI [296®] — B'H2S04 [180®]. 

— B'HNO, needles 

Ozy iiiiido.di-methyl-pyrimldina dihydride 
CKNH)<^g^®>OMe [820°] Formed 


into C„H„N [236°] 

References — Di bbomo and chloro di- oxy 
indonaphthene 

OXY-ITACONIC ACID C.H* Formed by 
boiling aconic acid with baryta water (Meilly, 
A 171, 153) OU-BaA^' (at 160®) -Ag^A" 
flocculent pp 

OXY-JUOLONE V Juglone 
OXY-LEPIDINE v Oxy methyl quinoline 
OXY LEUCOTIN v Cotoin 
OXY-LUTIDINE v Oxy di methyl pyridine 
OXY-MALONIC ACID v Tartronic acid 
OXY-MARGARIC ACID 0,*40» [80®]. 

Occurs m adipooeie (Ebert, JB 8, 775) — AgA' 
amorphous 

OXY - TRIMELLITIC ACID 0*0, te 
0,H,(OH)(CO,H), [6 4 21] [o 245°] Formed 
by fusing sulpho tnmellitio acid with potash 
(Jacobsen a Meyer, B 16, 192) Pnsms (con 
taming 2aq) With HClAq at 240® it yields m- 
oxy-benzoio acid — Ba,A'", 6aq small prisma. 
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OXY-TBIHESIO ACID 0,H,0, 
0.H2(0H)(C0^),[2 6 31] S 6 at 10® Formed 
by heating [2 l]OeH4(ONa)COsNa m a oarrent of 
CO2 (Ost, J pr [2] U, 96. 16, 802, 17, 284), 
and by fasing C,H2(SOt^H«)(G02H), with potasn 
(Jacobsen, A 206, 204) Nod^es (contaming 
aq) or needles (containing 2aq) Decomposes at 
180® — Oa^'", 8aq -Ca(H2A"')a.““Ba^'"2 8aq — 
AgjA'" 8aq 

Ethers E^BEA'^aq [148°] —Et^NaA'^aq 
-Et^''', [84°] — Et,NaO,HaO, prisms, insol. 
water 

OXY.MESITEKE CABBOXYLIC ACID v 
Aobto aoetio Aom 

w-OXY-MESITYLENE O.HsMe, OH^OH 
(220°) Heavy oil (Wispek, B 16. 1677) 

Acetyl derivative (280°) SG 1 09 
Formed from «-bromo mesitylene and KOAc 
Isomende v Mebitol 

Di-ctf-oxy-mesitylene 0fH3Me(0H20H)2 Mes- 
itylemc glycol (280°) S G ^ 1 23 S 6 
S (ether) 60 Obtained by prolonged boiling of 
« di chloro-mesitylene [41 6°] with water and 
lead carbonate (Bobinet a Colson, C R 96, 
1868). Liquid, with bitter taste, v sol alcohol 
Di-acetyl derivative C«H2Me(CH20Ao)2. 
(244° at 120 mm ) S G 22 1 12 Oil 
Isomende v Tbi methyl besoboin 
Tri.w.oxy mesitylene CaHflO, i e 
C3H8(CH20H)3 Mesicenn Obtained by boil- 
mg tri-(w bromo mesitylene with water (40 pts ) 
and lead carbonate (Colson, A Ch [6] 6, 95) 
Byrup, gradually crystallising in a desiccator 
Sol alcohol, insol chloroform and ether 

o-OXY-MESITYLENIC ACID O.H,oO, le 
C3H2Me2(OH)C02H [5 8 2 1] [179°] Formed 

by potasn fusion from mesitylene sulphonio acid 
(Fittig a Hoogewerff, A 160, 833), from mesitol 
(Jacobsen, A 195, 274), (a) sulpho mesitylenio 
acid (Bemsen, Am 8, 220), and mesitylene di 
sulphomo acid (Barth a Herzig, M 1, 812) 
Formed also from 0 amido mesitylenic acid 
(Jacobsen, B 11, 2055) Prepared from m 
xylenol, Na, and Coj (Jacobsen, B 14, 44) 
Needles (from dilute alcohol) FeCl, colours its 
solution blue — NH^A' — KA' — CaA'2 5aq — 
BaA'g 6aq — ZnA , 2aq four sided prisms — 
MeA' Oil 

p-Oxy mesitylenic acid 

0,H2Me2(0H)C02H [6 3 4 1] [223°] Formed 

from |^sulphamldo mesitylenic acid by potash- 
fusion (Jacobsen, B 12, 606, A 206, 197) 
Formed also from p amido mesitylenic acid 
(Emerson, Am 8, 2b8) Needles, insol cold 
water Yields c-xylenol on heatmg with HClAq 
at 200° — BaA'2 — AgA' — MeA' [180°] — EtA' 
[118°] Needles or prisms, volatile with steam 
OXY-HSTHACBYLIG ACID Appears to be 
a product of the action of KCy followed by 
potash on CHj COLCH2CI (Claus, A 170, 126) 
Methyl derivativeQB^ C(CH20Me) CO2H 
(c 288°) Formed by heating C(0Me)2(C02H)2 
at 140® (Xleber, A 246, 108) Liquid, miscible 
with water With HI and P it yields Mel and 
rsobutync acid 

OXY*M£THAKE v Methyl alcohol 
Di-ozy-methane v, Fobmio aldehyde 
Tri-oxy methane v Fobmio acid 
OXY-METHAKS SULPHOEIC ACID 
0H2(0H)S0,H. Formed from methyl alcohol, 
B1SO4, and SO, (Max MtUler, H. 6, 1081) Crys- 


talhne, not decomposed by b(^ling water or acids. 
Yields sodium sulphide on warmmg with soda 
and spongy platmum (Loew, ^6 28, 8125) 

Oxy methane dlsnlphonic acid GH.SQL, ia 
0H(0H)(S0,H)2. Formed from methyl lilcohol 
and SO,. — EJSJ' needles 

Oxy-methane tri snlphonio acid ^ 

0(0H)(S0,H), Formed from C(SH)(S 03 K), 
and bromme- water ^brecht, A 161, 129) De- 
kquescent mass aq needles S 1 2 at 

21° -(NH,),A"' -BaaA'", 8aq -Hg^OsA"', 15aq 
— PbK,,A''',(OH) 6aq — Pb^A'^oAc^ 8aq — 
KaJi!” aq needles, v sol warm vater 

OXY - METHEN YL - DI -AMIDO-DIBENZOIC 
ACID Ethyl derivative 

C(OEt)^HO:i:CO^ [223°] Fomed 
from 0 amido-benzoio acid hydrochloride and 
NH C(OEt )2 (Sandmeyer, B 19, 2656) Needles, 

V si sol hot water — ^AgHA" white pp 

OXY METHEKYL-AMIDO PHENOL 

O.H.<o>OOH or O.H.<^®>00. [137°] 

Formed by heating oxy-phenyl urea made by the 
action of ClCOjEt on o amido phenol (Gronvick, 
Bl [2] 25, 177 , Kalckhoff, B 16, 1828), and by 
heatmg o amido-phenyl ethyl carbonate (Bender, 
B 19, 2265, 2950) Plates EtI and KOEt form 

0.H,<^®*>C0 [29°] 

Ethyl derivative C8H^<^Q^COEt 

(225°-230°) Formed from C„H^{OH) NHaCl 
and NH CfOEt )2 (Sandmeyer, B 19, 2fao5) Oil, 
insol alkalis 

OXYMETHENYI AMIDO PHENYL MEK 
CAFTAN C^jNOS le C,H<<g^C(OH) 

[136°] Formed by the action of hot water or 
alcohol on C,H 4 C 1 SN which is got by heating 
phenyl thiocarbimide with PCI, (Hofmann, B 
12, 1128 , 13, 10) Crystals (from alcohol), si 
sol w&ti©r 

Ethyl C8H,NS{COEt) [25°] 

From C.H.CISN and NaOEt — B'^HPtClg 

Acetyl derivative C 3 H 4 NS(COAo) [60°] 

OXY TETBAMETHENYL DIHYDBIDE 

CABBOXYLIC ACID [183°] 

Formed by heating inactive amido glutario acid 
(Wolff, A 260, 126) Pnsms, v sol hot water 

OXY-HETHENYL-PHENYLENE- DUMINE 

V Phenylene ubea. 

OXY - METHYL - ACETOACETIO ETHEB 

Ethyl derivative 

CH2(0Et)C0CHMeC02Et (190°-196°) SG 
2^ 976 Formed from chloro-methyl acetoacetic 
ether and NaOEt (Isbert, A 234, 194) Liquid 
» OXY-METHYL AMIDO BENZOIC ACID 
C3H,(0H20H)(NH2) COjH [2 4 1] Formed by 
dissolving amido pnthalide [178°] in hot aqueous 
potash (Hoenig, B 18, 8462) — OuA', daik grey 
PP 

Oxy-dimethylamido-bensoic acid Anhy- 
dride of the methylo-hydroxide 0„Hi,NO, 

f a. 0,H,(0H)<^^^*^0 Formed by the action 

of Mel and XOH on amido-sahcylic acid (Griess, 
B 12, 2307) White needles (containing 4aq), 
▼ sol water Tastes bitter Gives a violet 
colour with FeCl, Converted on heating into 
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crystalline C,H3(<^H) (^Ue,)CO^Ue -BHOL— 
B'HI — B'jHjPtCl* 4aq small yellow pnsms 
Ozy-metliylaxiudo-beiLzoic acid Methyl 
dertvative C3H3(0Me)(NHMe)C03H [above 
200°] Formed from potassium amido anisate 
and Mel (Griess, B 5, 1042 , 6, 588) Slender 
needles, v si sol hot water Yields B'HClAq 
Further treatment with Mel and KOH forms 

6aq which gives the salts 

B^HyPtCl^ and B'HIaq, and on distillation 
yields CeH,(NMe )(0Me)C03H (288°) 

jS OXY MRTHYL a AMIDO BUTYRIC ACID 
CHMe(OH) CH(NHMe) CO2H S 66 at 12° 
Formed from 0 methyl glycidic acid and methyl- 
amine at 100° (Sehnsky, Bl [2] 43, 247) 
Crystals 

o OXY-TETRA-METHYL-DI-p-AMIDO-TRI. 
PHENYL CAEBINOL % e 

C,H,(OH) C(OH)(C,H4NMe,), Formed by oxi- 
dising the leuco- base obtained by condensation 
of salicylic aldehyde with dimethylanilme (0 
Fischer, B 14, 2522) Dyes yellowish green 
0 OXY-TETBA-METHYL DI p AMIDO TBI- 
PHENYL METHANE C^I^NjO i e 
C,H,(OH) CH(CsH^NMe,), Leuco baseofsalictjl 
aldehyde green [128°] Prepared by heating 
a mixture of dimethylaiulme (24 pts ), salicylic 
aldehyde (10 pts ), and ZnClj (20 pts ) to 100° for 
7 or 8 houi s , the yield being nearly theoretical 
(Fischer, B 14, 2522) Colourless rosettes 
Sol hot alcohol and benzene, nearly insol water 
Combines with both acids and bases On gentle 
oxidation it gives a green of yellow shade 

Acetyl dc? C^^N (OAc) Irides 

cent plates [144°] 

The isomeride [1C3°] fromp oxy benzoic aide 
hyde yields a green dye and forms an acetyl 
derivative [14b°j ciystallising in pnsms 

Di-ozy tetra methyl di amido tri phenyl 
methane Methyl derivative 
C,Hj(OH)(OMe) CH(C,H<NMe ) [H()°] Foimed 
from vanillm, PhNMe^, and ZnCU (0 Fischer a 
Schmidt, B 17, 1895) Crystals, v sol alcohol 
OXY TETBA METHYL -AMMONIUM HY 
DROXIDE CH2(0H) NMe,OH Formed from 
CH I NMcjI and moist Ag^O (Hofmann, J 1859, 
377) Yields (CH2OH NMe3Cl)2PtCl^ crystalbsing 
m octahedra 

DI OXY METHYL AMYL KETONE Di- 
methyl derivative CH(OMe)2.CO CHEt 
(134°) SO 15 886 Formed as one of the 
products of the action of NaOMe upon 
CHCl^COCEtjCO^Et (James,.! 231,243 , G J 
49, 57) Oil Miscible with alcohol and with 
ether, burns with pale flame Does not combine 
with NaHSO, or react with Ac 0 

OXY-METHYL AMYL PYRROLE CARB 

OZTLIC ETHEB 

(188° at 16 mm) Formed from acetosucoinio 
ether, amylamine, and alcohol in the cold 
(Emery, A 260, 150) White plates (from CS^) 

DI OXY DI METHYL ANILINE v Tktba 

METHYL DI XIODO DI PHENYL DI-OXIDE 

OXY METHYL ANTHRANOL Acetyl de- 

rivaUve O3H4 <cjoAo>°A“® 

Formed from methyl anthraqmnone [177°], 
Ac.O, NaOAc, and zino-dust (LiebAnnann, B 
21, 1172) Plates 


OXY METHYL.ANTHRAaUINONB O.sH.A 
• « C.H.<°®>C.H,Me(OH) [J 4 3 ] 

[262°] Formed by heating o cresol phthalein 
or a mixture of phthaho anhydnde, o cresol, and 
HaS04 at 160° (Baeyer a Fraude, B 12, 241 , 

A 202, 163) Yellow leaflets 
Bromo- derivative [205°] 

Ozy methyl-anthraqninone 
C4H4 C30, 0,H3Me(0H) [1 6 2 6] [170°] 

Formed in like manner from p cresol (Drewson, 

A 212, 346, Birukoff, B 20, 2069) Orange 
needles (by sublimation) 

Acetyl der^vaf^^;6 [180°] Needles 
Oxy methyl anthraquinone 0,4H6Me02(OH) 
[178°] Formed from amido methyl anthra- 
quinone [202°] by the diazo reaction (Edmer a 
Link, B 16, 699) Yellow needles (by sublima 
tion) 

Acetyl derivative [177°] Plates 
Di ozy methyl anthraquinone 
C«H3(0H) C 0, C,H2Me(0H) [162°] Mol w 
254 S (boiling 86 p c alcohol) 45 The 
yellow colouring matter of rhubarb, the vail 
lichen (Pannelia panetina), and of the loot of 
Rwnex ohtusifohus (Rochleder a Heldt, A 48, 
12, Doppmg a Schlossberger, 4 50,215, De la 
Bne a Muller, G J 10, 298, Thann, A 107, 
324) It occurs also in the root of Rheum 
pyramtdale, Runiex palustrts, and of otlier 
varieties of Rumex (Grothe, P 113, 190) and 
in senna leaves (Batka, C G 1864, 622) 
Formed by passing air through an alkaline 
solution of chrysarobin (Liebermann a Seidler, 
A 212, 36) Golden plates (from alcohol), 
forming a cherry red solution in NaOHAq 
Insol NaoCO,Aq Cone HSO4 forms a red 
^ solution Cone HNO3 forms a tetra nitro de- 
rivative Yields methyl anthracene on distilling 
] with zinc dust Does not dye mordants Zinc, 
j HO Ac, and HCl\q form [200°-206°] 

whence CjoHjoACgO, [231°] (Liebermann, B 21, 
437) 

Di acetyl derivative [200°] Plates 
Di be7izo7/l derivative [c 201°] 

Di ozy methyl anthraquinone 
CjO C4HMe(OH)2 [1 6 3 2 5] Methyl- 
qmnizarm [160°1 Fonned from hydrotolu 
qiimone, phthahe anhydride, and H SO4 at 140° 
(Nietzki, B 10, 2011) Bed needles (from alcohol) 
Yields methyl-anthracene when distilled with 
zinc dust 

Acetyl derivative [185°] Needles 
Di oxy methyl anthraquinone 
C«H4 Cp* C3HMe(OH)2 [16 4 3 2] Methyl- 
alizarin [262°] Formed by potash fusion 
from bromo or oxy methyl anthraquinone (0 
Fischer, B 8, 676, Fraude, B 12, 241) Orange 
needles, which maybe sublimed Dyes mordants 
like alizann 

Alkannin (vol 1 p 125) is probably a di ozy- 
methyl - anthraquinone as it yields methyl- 
anthracene on distillation with zinc dust (Lie- 
bermann a Bdmer, B 20, 2428) 
Di-ozy-di-methyl-anthraquinone 
OAMe(OH) 0,0, OAMe(OH) Di - methyl- 
anthrarufin [300°] Got, together with the 
two following isomendes, by the action of H,S04 
on s-oxy-toluio acid (Kostaneoki a Niementowski, 
I B 18, 255, 2140, i 240, 276) YeUow needles 



m OXY-METHYL-ANTHRAQUINONE 

(from benzene) Its alkaline solutions are yellow Tri-oxy-tn-metliyl-anthAiquinone 
Does not dye mordants [4' 8' 2' 1' 6'] C^HMe, CgH(OH), [1 6 2 3 4] 

D% acetyl derivative [237®] Tables Tn-methyl anthragallol [^44®] Formed from 
Di oxy-di-metbyl-antbraquinoiie in methyl benzoio (durylio) aoid, gallic acid, and 

C|4H4Me2(0H),02 Di’inethyl^nthraflavic acid H^SO, (Wende, B 20, 867) Brown Sieedles 
Needles or small yellow plates (by sublimation). Yields tri methyl anthracene [236®] 
not solid at 360® Does not dye mordants Acetyl derivative [174^°] Plates ^ 

Di-aoetyl derivative [223®] Needles Tetra-oxy-di-methyl-anthraquinone 
Di - oxy . di - methyl anthraquinoue (benz ) [2' 4' 5' 1' 6^ C8HMe(OH)^ CaHMe(OH), 

[213®]. Yellow needles, yielding OuH i^CaO, [16 2 3 4] Di methyl anthrachrysone [above 
[188®] 360®] Formed by heating di oxy-o toluic acid 

Tn - oxy - methyl - anthraquinoue OijHioOj with HjS04 (1^ 100° (Cahn, B 19, 755) 

Emodin [254®] Occurs in rhubarb root Reddish yellow plates (by sublipiiation) Does 
(Warren de la Eue a Hugo Miiller, C J 10, not dye mordants 
304), m the bark and berries of Bhamnus Tetra acetyl derivative [234®] 
frangula (Liebermann a Waldstem, B 8, 970 , OXY-METHYL-BENZOIC ACIB v Oxy 

9, 1775 , bohwabe, Ar Ph [3] 26, 569), and in tolxjio acid 
the hchen Nephroma Licsitanica (Bachmann, Oxy di methyl benzoio acid 
C C 1888, 47) Orange red monoclimc prisms C^HjMe2(OH) CO JS [6 3 2 1] Oxy isoxylylic 
(containing aq) Yields methyl anthracene on acid [142°] Formed by fusing ethyl p xylene 
distilling with zinc dust Its alkaline solution sulphonic acid with potash (Stahl, B 23, 991) 

IS dark cherry red Needles Gives a bluish violet colour with 

Mono-acetyl derivative [180®] FeClj 

Tri-acetyl derivative [190®] Oxy-di methyl benzoic acid 

Tn oxy methyl anthraquinone G4H2Me2(OH) CO^H [5 4 2 1] Oxy p xylylvc acid 

eHgMe C2O2 CeH(OH)3 [1 6 2 3 4] Methyl- [199°] Formed from i]/ cumenol by potash 
anthragallol [c 376°] Made by heating galho fusion (Reuter, B 11, 30 , Jacobsen, B 12, 436) 
acid with p toluic acid at 130® for 16 hours Needles, volatile with steam Gives a bluish 
(Cahn, B 19, 2335 , A 240, 284) Orange red violet colour with FeCIj HClAq at 220° gives 
needles (by sublimation) Its solution in cone xylenol [61°] — BaA'^ S 1 1 at 0® 

KOHAq IS green, becoming violet on dilution Oxy di methyl-benzoic acid 
Hot NHgAq forms a blue solution Cone H2SO4 0eH2Me2(0H)C02H [4 2 5 1]’ [170 5®] Formed 
forms a red liquid turned green by a trace of by fusing C^H Me BrCO H (Gunter, B 17, lb08) 
HNOj,, decolourised by more HNO3 Scarcely volatile with steam Gives no colour 

Tri-acetyl derivative [204®] with FeClj 

Tn oxy methyl anthraqmnone Oxy di methyl benzoic acid [137®] Formed 

[2' 1' O'] CgHjMe C2O2 CgH(OH)3 [16 2 3 4] from^ xylenol, Na, and CO^ at 180° (Ohveri, Q 
Methyl anthragallol [298®] Formed by heat 12, 166) Needles, coloured violet by FeClj — 
ing gaUic acid with 0 toluic acid (C ) Minute BaA', 4aq 
yellow needles Forms a green solution in cone Oxy-di methyl benzoic acid 
KOHAq turned violet on dilution Dyes like C„HMe2(OH)CO JI [6 3 1 1] [153°] Got from 

anthragallol Cone HjSO^ gives a red solution C^H Me^Br CO^H and KOH Not coloured blue 
turned green by HNO3 by FeCl3 

Tri-acetyl derivative [210°] Tables Oxy di methyl benzoic acid XyUtic acid 

(2, 3, 4) Tn oxy 3' and 5' methyl anthra [166°] Formed from crude xyknol, Na, and CO 
quinones {methyl anthragallols) These two (Wroblewsky, Z 1868, 233) — CaA', 2aq — 

isomerides are formed simultaneously by heating BaA'2aq needles 
gallic acid with m toluic acid at 130°-135if The Di oxy di methyl-benzoic acid 
one melts at [312°] and gives an acetyl derivative C3HMe2(OH)2C02H [63 62 1] [196®] Formed 

which forms needles melting at [190°] The from betorom, NaHCOg, and water at 130° 
other isomeride melts at [235°-240°], and its (Kostanecki, B 19, 2323) Prisms Coloured 
acetyl derivative, which crystallises in small blue by FeCl, 
pnsms, melts at 218® Their other properties Oxy tri-methyl-benzoic acid 
are almost the same as those of the other methyl- CeHMe3(OH)C02H [64 3 2 1] Oxydurylic acid 
anthragallols (Cahn, B 19, 2336) [148°] Formed by fusing durenol with potash 

Tri-oxy-methyl anthraqmnone (Jacobsen a Schnapauff, B 18, 2844) Needles 

[8 2 16] 0,H2j0H). C2O2 C3H2Me(OH) [1' 6' 2' S'] —CaA'^ aq prisms, m sol water 
Methyl-oxy ahzann Formed by saponifying DI oxy-tetra methyl benzoio acid Tetra 
its di-methyl ether which is produced by heating hydride of the methylene derivative 
hemipio acid with p cresol and BE2S04 (Lieber CHp^CjHgMe^COgH Piperhydronic acid [96®] 
mann a Kostanecki, A 240, 803) Brownish- Formed from (i8)-hydropiperio acid and sodium 
yellow flakes, V sol alcohol Dyes like alizarin amalgam (Bun, i4 216, 178) — CaA'^aq crystals 
Di-methyl ether C„ H,A Flakes (from water) 

Tri-oxy-di-methyl-anthraqninone OXY TBI-METHYL-BEKZOIO ALDEHYDE 

[4' 2' 1' 6'] CAMe* C.Oj CH(OH), [1 6 2 3 4] CgHMe,(OH)CHO [1 3 4 65] [106°] Formed 

Formed by heatmg (4,2,l)-di methyl benzoio by the action of chloroform on an alkahne solu 
acid with gallic acid and H8SO4 (Birukoff, B 20, tion of rji cumenol (Auwers, B 17, 2976) 
871 , A 240, 287) YeUowisn-red needles Needles FeCl, gives a bl ue colour 
Forms a red solution m cone HaS04 Yields di- OXY-METOTL-BU T YL-F YBBOLE GABB- 

diatUled with OXYLIOBIHXB 
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(176® at 15 mm ) Formed from aoeto suo- 
cinic ether (10 g) and isobutylamme (3 4g) m i 
the cold (Emery, A ^60, 149) Needles (from CS-) i 
OXT METHYL OINKAHIC ACID Anhy^ ] 

<lrt(ie L6 4^]C.H,Me(OH)<®^gJ (:248»] j 

Eomoumbelliferon Formed by heatmg oroin 
mth malic acid and H2SO4 (Pechmann a Welsh, ( 
B 17, 1649) Tables, sol alcohol and aqueous ^ 
alkalis Cone H. SO4 forms a solution with blue j 
fluorescence Potash fusion gives orcyl aide 
hyde and KOAc 

Acetyl d^rivat%ve [127°] Formed by ^ 
heating orcyl aldehyde with Ao^O and NaOAc , 
(Tiemann a Helkenberg, B 12, 1002) Needles ! 

OXY METHYL COCMARILIC ACID 0,oH804 

► e [4l]o.H3(OH)<®^®^CCO,H [226»] , 

Formed by saponification of its ethyl ether, which 
IS obtained by boiling chloro acetacetio ether 
(1 mol ) with a cone alcoholic solution of mono 
sodium resorcin CaH4(OH)(ONa) Needles (con- 
taining ^aq) V sol not water On distillation 
it loses carbonic acid, giving oxy methyl con- 

marone C.H3 (OH)<‘^q ®^CH [97“] 

Ethyl ether A'Et [178°] , white needles , 

V sol ether, its dilute solutions have a blue 
fluorescence (Hantzsch, B 19, 2928) 

Di-oxy-methyl-coumanlic aoid 

[6 4 CO B [281») 

I ornied by saponification of its ethyl ether, which 
IS obtained by boiling chloro acetacetio ether j 
(1 mol ) with a cone alcoholic solution of mono | 
sodium phloroglucin C^H,(OH) (ONa) (1 mol) 1 
Cijstals (containing ]^aq) The acid and its 
ethc r gi\ 0 an indigo blue colour with warm cone 
HSO, 

Ethyl ether A'Et [il2°], small white 
needles , the alkaline solution is fluorescent 
(Lang, B 19, 2934) 

OXY METHYL COUMARONE v Coumajione 
OXYMETHYLENE t lORMIC ^.IDEHYDE 
OXY.TRIMETHYLENE-DIAMINE 

CH(OH){CHoNH 2), Formed by heating with 
HClAq the compound got by the action of epi 
chlorhjdiin or (a) dicWorhydnn on potassium 
phthalimide (Goedeckemeyer, B 21, 2689, 
Gabriel, B 22, 225) — [184°] Hygro 
scopic mass — B"H PtCla [240°] — B"IliBr2 
[200 Needles — B"2C,H (NO,), OH yellow 

needles [230°] 

OXY TRIMETHYLENE DIPHTHALAMIC 
ACID OH(OH)(CH2NH C0C4H4C0,H), [c 
120°] Formed by boiling oxytnmethylene 
diphthalimide with potash (Goedeckemeyer, B 
21, 2690) Hygroscopic needles Yields oxy- 
trimethylene diamme on evaporatmg with 
HClA(i 

OXYMETHYLENE-PHTHALIDE ? C„H«0, 

[146° A crystalline body formed in the action 
of Br and HOAc on acetophenone oarboxylio 
acid (Gabnel a Michael, B 11, 1010) 

yC CH OPh 

Phenyl derivative OJ3./ • 

\coo 

[144°] Made by heating phthalic anhydride 
with phenoxy acetic acid and NaOAo (Gabriel, 
B 14, 922) Needles The homologous p-tolyl 
derivative [174°] is also crystalline 


OXYTRIMETHYLEKE • DIPHTHALIMIDE 

0H(0H)(0H2NC,H40A [205°] Formed from 

potassium phthahmide and (a)-diohlorhydrm at 
160° (Goedeckemeyer, B 21, 2689 , Gabnel, B 
22, 224) Needles (from HOAc) Fuming 
HBr at 200° converts it into CHBr(CH2NH^, 
OXY - METHYL - ETHYL - BENZOIC ACID 
OAMeEt(OH) CO^H [149°] Made by fusmg 
s di methyl ethyl benzene sulphomc acid with 
potash (Jacobsen, A 195, 284) Long needles 
from dilute alcohol) Turned blue by Fed, 

OXY METHYL-ETHYL KETONE Ethyl 
derivative CH2(OEt) CO Et (100°~105°) 
(Formed from CH2(OEt) CO CHMe CO^Et and 
alcoholic KOH at 120° (Isbert, A 234, 196) 

OXY - METHYL - ETHYL - PYRIMIDINE 

CA.N3O ,« [160»] 

Formed by the action of a 10 p c solution of 
NaOH (Imol ) upon a mixture of propionamidine 
hydrochloride (1 mol ) and acetacetic ether (1 
mol ) (Pinner, B 18, 2847 , B 22, 1619) Fine 
white needles V sol water and alcohol Re 
duced by zme dust to methjl ethyl pynmidme 
Salts -B'HCl [240°-246°], very soluble 
thick prisms — B'^H^Cl^PtCl, [236°], thick 
yellow prisms 

Oxy methyl 4i ethyl pynmidiiLe 

[1S6»] Eonned bom 

propionamidme hydrochloride, ethyl acetoacetio 
ether, and dilute (10 p c ) NaOHAq (Pmner, B 
22, 1621) Needles, v sol water 

Oxy methyl di ethyl pyrimidine 0^,4N,0 

It CEt<^^ ^|^jj^>CMe [155°] Formed 

from propionamidine hydrochloride, propionyl 
propionic ether, and KOH (Mejer, J pr [2] 39, 
264) When warmed with a solution of nitrous 
acid m HOAc it yields CgH, N40^ and a little 
. C,H.3N,0, [205°] 

Oxy di methyl ethyl pynmidme 

CMe<^^ pjQjj^^CEt [146°] Formed bom 

acetamidine and ethyl acotoacetic ether (Pinner, 
B 22, 1018) Needles, v sol water 

Oxy di methyl-ethyl pynmidme 

CEt<^ Formed bom 

propionamidine and methyl acetoacetic ether 
(P ) Needles, v e sol water and alcohol 

Oxy di methyl-ethyl pynmidme 

CMe<]5 [168°] Formed bom 

acetaraidme and propionyl propiomo ether (E 
von Meyer, J pr [2] 40, 304) 

Di-oxy-methyl-ethyl-pynmidme 

C,H,MeEt(OH)3N3tj> 

Methyl ethyl uracil [195°] Formed, together 
with di-oxy methyl di ethyl pynmidme [53°], by 
heating potassium methyl uracil with EtBr at 
165° (Hoffmann, A 263, 68) Prisms (from 
EtBr) or needles (from alcohol) 

OXY-METHYL-ETHYL-PYRROLE GARB 

OXTLIO BXHEE CO^Et [76°] 

(105° at 14 mm ) Formed from acetyl-suoomio 
ether and cold aqueous ethylamme (Emery, A 
260. 148) Needles 
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Oxy-methyl-ethyl-pyrrole dUiydride carb* 
«xyUo aoid ^ ^^*> OMe 00^ [123°] Ob- 

tamed, as nitnle, by heating acetyl propionic 
(levnlic) ether with HCy and alcoholic ethyl 
amine (Kiihhng, B 23, 709) Needles, v sol 
water and alcohol 

Nitrile OgHijNjO Syrup 

OgHj^NjOj [183=’] Needles 
Thioamide [176®] Formed from the nitrile 
and alcoholic H^S 

Amidoxim [c 160®] Formed from the 
thioamide by boiling with hydroxylamme hydro 
chloride 

OXY-(B 2Py 2) -DI. METHYL. (Pt/ 3). 
ETHYL QUINOLINE C,3H„(OH)N [45°] (312®- 
316® at 720 mm ) Colourless crystals Formed 
by fusmg di-methyl ethyl quinoline sulphonio 
acid with KOH —AX’* easily soluble colourless 
plates (Harz, B 18, 3390) 

Di.ozy.methyl ethyl quinoline 

to 220°] Formed from 

chloro ethyl oxy o toluqumolme and dilute HCl 
at 165° (Rugheimer a Schramm, B 20, 1235 , 
21, 302) Needles (from HOAc) , insol water 
Beference — Chloro oxy methyl ethyl- ' 

QUINOLINE 

a-OXY-a-METHYL GLUTARIC ACID 

C;H,oO. I e cos CMe(OH) CH3.CH2 COjH 
Formed from the lactone of oxy isohexoio acid by 
oxidation with dilute mine acid (Fittig a Bredt, 
A 208, 63 , 236, 225) Made also by saponification 
of the mtrile formed by combination of /3 acetyl- 
propionic (levulic) acid with HOy (Kreckeler a 
ToUens, B 18, 2018 , A 238, 287) The free 
acid at once changes to the lactonic acid 
BaA"4aq — SrA"4aq — CaA"7aq — ZnA" — 
AgjA" white flocculent pp 

Laetonie acid CMe(OOiH)<;^^ 

[70®] Deliquescent prisms, v sol ether Con- 
Terted by hot H2SO4 into COj and levulic acid 
CaA'adiaq— MeA' (252°) -~EtA' (262°) 

Amide of the lactonic acid [c 124®] 
Nitrile of the lactonic acid [c 33®] 
iS-Ozy j8 methyl-glutanc acid 
CMe (OH) (CHj 00^)2 Formed by oxidising 
methyl-di ethyl carbmol with KMnO^ (Sorokin, 
J nr [2] 23, 278) — CaA" amorphous — ZnA" 
(dned at 110°) — Cu2A"(OH)2 5aq small tablets 
Ag^". 

Ozy-tn methyl glutano acid Lactonic 
octd [104°] Formed 

from a bromo tn methyl glutanc anhydride and 
KOHAq at 0° (Auwers a V Meyer, B 23, 307) 
CrystalSjV sol water crystalline powder 

Di-ozy-di-methyl glutario acid ? 
CH2(CMe(0H)C02H)2? [96°] Formed by 

dissolving di a bromo-di a methyl glutanc an- 
hydnde in cold 10 pc caustic soda solution 
(Auwers a. Jackson, B 23, 1614) Six sided 
plates, V sol cold water 

OXY-METHYL-INDONAFHTHENE 

[69°] Formed by oon- 

densmg m tolyl propionic acid by means of hot 
H2SO4 (Von Miller, B 23, 1899) White needles 
with characteristic odour Volatile with steam 


The isomende from p tolyl propionic acid melts 
at 63° 

Ozy methyl-indonaphthene 

(2^6° at 719 mm). 

Formed from phenyl isobutyno acid and 
H2SO4 at 150° (Von Miller, B 23, 1888) HeaV 
oil smeUing of peppermint, volatile with steam 
Yields phthalio acid on oxidation Gives a 
phenyl hydrazide [116°] 

OXY METHYL INDOLE Ethyl dcriva 
tive 


orO.H.<^^|>OCH,OEt 

[142°] Formed by heating at 90° the pheiiyl- 
hydrazide of CH3 CO CH^OEt (Fittig, B 21, 
2649) Crystals (from alcohol) 

OXY-METHYL-JULOLE DIHYDRIDE 

P30° cor] 

Formed by boiling quinoline tetrahydride with 
acetoacetic ether (Reissert, B 24, 845) White 
needles, v sol alcohol, insol alkalis, sol cone 
HClAq — B'HClliaq - B'jH^PtCl, orange 
needles 

OXY METHYL MALONAMIC ACID 

04H,N04 I e CMe(OH) (CONH,) (CO^) Formed 
from pyruvic acid and KCy followed by cone 
HClAq (Bottmger, B 14, 88) S} rup — 
ZnA'2 ®aq crystalline, v e sol water 

DI OXY DI METHYL MALONIC ACID Di 
methyl derivative (CH3O CHj)oC(C(’) H) 
[138°] Formed from sodium malonic ether, 
chloro di methyl oxide and NaOEt (Klebei, A 
246, 111) Prisms, v sol water Its salts are 
very hygroscopic 

Di ethyl ether C^y^OJ^CO^i)^ (0 240°) 

OXY-DI-METHYL PENTAMETHENYL 



‘ Di methyl hetopentene * 

(119°) Made from methyluvio acid by pro 
longed boiling (Dietzel, A 250, 195) Oil, 
lighter than water 

Oxy methyl heptamethenyl trihydnde ? 
C.H.0 rc (189°) An 

Oil, smelling like camphor, formed by heating 
its dicarboxyho ether which is formed by dis- 
tilling C0;EtCHAcCH2CH2CHAcC02Et (Per- 
km a Obrembsky, B 19, 2051) Reacts with 
phenyl hydrazine 

Dl-OXY-Dl-METHYL-HEPTAMETHYLENE 


C^„0, t« (201* 

at 180 mm ) Formed by reducing 
0H2(0B[2 CH^Ac)* with sodium (Kipping a W H 
Perkin, ]un , 0 J 59, 220) Thick oil with 
burning taste, smelhng of thyme Does not 
form an oxim or a phenyl hydrazide Yields 
deliquescent CgH^NaO^ aq Forms an oily pro- 
duct of condensation CigH,408 (306°-310® at 
200 mm ) 

Di-acetyl derivative CoHjgAoPs (201° 
at 65 mm ) Liquid, insol cold water 

OXY METHYL.(a).NAPHTH0QUIN0LINB 

0„H.,NO 0,A<S<£EcMe [292°] (K), 
[over 300°] (0 a L ) Formed by boiling with 
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HOI a naphthyl $ imido-butyno ether, which is 
formed by condensation of acetoacetic ether with 

(а) -naphthylamine B 17, 543 , Conrad 

a. Limpaoh, B 21, ^1) Needles (from alcohol] 

— B'^H^tOlg V si sol hot water 

The isomeride derived from ()8) naphthyl- 
amine crystallises in flat needles [286°] (K.) or 
[above 300°] (0 a L ) decomposed by distiUa 
tion 

OXY-DI-METHTL (/3).NAPHTHOQTriKOL. 
INE DISULPHONIC ACIB 

0. 5H„(0H)(S03H)Nliaq Formed by potash 
fusion from tlm disulphonio acid of di methyl- 

(б) naphthoqumolme (Reed, J pr [2] 35, 309) 
small needles, insol water and alcohol 

DI-OXY-METHYL-NAPHTHOaUlNONE (?) 

01, H804 [170°] Extracted from tubers of 
Drosera Whittahen (Renme, C J 51, 376) 
Forms a deep red solution in KOHAq 

Tri oxy methyl-naphthoqninone (?) 

[c 193°] A substance of this empincal com- 
position may be extracted from tubers of Dro- 
sera Whittakeri f Rennie, G J 51, 371) Red 
plates (from alconol or glacial HOAc) V si ' 
sol water Gives a violet solution in KOHAq 
or NHgAq Reduced by bnCl^ to 
[217°] 

0XY-METHYL-I80 OXAZOLE 

[170°] Formed from aceto- 

acetic ether, hydroxylamme hydrochlonde, and 
NaOH at 50° (Hantzsch, B 24, 497) Satiny 
needles, si sol cold water, sol HClAq —Ac O 
forms on heating a compound [136°] possibly 

CM;ci>CC<qo2c)S-NH.A' [207°]- 
BaA' 2aq —CuA'o — AgA gelatinous 
Di oxy di methyl di iso oxazyl 

ing isocarbopvrotritaric ether with hydroxyl- 
amine and HO Ac on the v\ ittr bath (Ivnorr, B 
22, 101) Hail like needles which explode at 
190^ 

OXY-TETRA-METHYL-PHENYL ACETIC 
ACID [6 532 1] C^HMe^ CH(OH) CO H [14G°] 
rorined from tetra methyl phenyl gl} oxy he acid 
by reduction with sodium amalgam (Claus a 
1 oecking, B 20, 3102) Nodules — BaA', 2aq 
— CaA'jSaq needles j 

Oxy tetra-methyl-phenyl acetic acid 
[6 64 3 1] O^HMe^ CH(OH) CO,H [1C0°] } 

Formed m like manner [Claus, J pr [2] 38, 
283) Hexahedra, m sol not water 
Oxy tetra methyl phenyl acetic acid 
[6432 1] O^HMe^ CH(OH) CO,H [156°] 
Prisms, V sol alcohol and ether — NaA' l^aq — 
CaA' 8aq — BaA', 3aq small crystals 

OXY - TRI - METHYL - PHENYL METHYL- 
PYRAZOLE 0„H,«N,0 %e 

[166°] Formed by heat- 

ing the rp cumyl hydrazide of acetoacetic ether 
at 140° for two hours (Haller, B 18, 706) 
Glistening crystals, v sol alcohol Yields a 
nitrosamine C,2H,5N50j[166°]and a methyl 
derivative Ci^HigNjO [106°] 

OXY - TETRA - METHYL . PHENYL . DI . 
METHYL-PYRIDINE CARBOXYLIC AdB 

O.HMe.N<g]^|gg^)>. [U6°] Made by 


heating tetramethyl phenyl amido crotonio 
ether at 280° (Conrad a Limpaoh, B 21, 1655) 
OXY-MKTOTL-ISOPHTHALIC ACID 
0,H,Me(0H)(0O2H),[4 5 3 1] [o 270°] Formed 
by heating OgBiaMe(SO,H)(C02H)2 with cone 
HClAq at 220° (Jacobsen, B 14, 2115) Needles 
(from hot water) Not coloured by FeCL 
OXY-DI-METHYL-PROPIONAMIDINE 
OH, OH(OH) C(NHMe) NMe The crystaUme 
hydrochloride B'HCl [215°], formed by the 
action of methylamme on the hydrochloride of 
OH, CH(OH) C(OOsH„) NH, is v sol water and 
m sol alcohol (Pinner, B 23, 2948) 

OXY-METHYL-PROPYL-BENZOIC ACID 
Methyl derivaHve OgH2MePr(OMe)CO,H 
[3 6 14] [139°] Formed from its amide [149°], 
which 18 made by the action of CICONH, on 
C^H5MePr(OMe) m CS^ m presence of AlCl, 
(Gatteimann, A 244, 68) The ethyl derivative 
[159°] and its amide CeH2MePr(OEt) CONH, 
[127°] are got m like manner 

Oxy-methyl isopropyl-bexuoio acid 
C,H,MePr(OH)CO^[3 5 2 1] Gymenottc acid 
[147°] Formed from (4,2,1) cymenol, sodium, 
and COj (Jesurun, B 19, 1414) Slender needles 
(from water) — BaA'2 4aq — AgA' — MeA' [148°] 
Isomeric acids v Cabvacbotic xcin and 
Thymotio xcid 

OXY-METHYL-PROPYL-CINNAMIC ACID 

[1 4 3 6] )(OH) C-.BU COH 

Thymo acrylic acid [280°] Prepaied by heat 
mg p thymotic aldehyde with acetic anhydride 
and sodium acetate (Kobek, B 16,2104) White 
microscopic crystals 
Methyl det ivative 

C,H (CH3)(CsH,)(OMe) 0 CO^H [141°] 
Needles, v sol alcohol, si sol water 

OXY-METHYL PROPYL-CINNAMIC AN 
STYDRXDE v Methyl propyl coumarin 

OXY METHYL PROPYL KETONE Ethyl 
ether EtOCHaCOPr (112°-115°) Formed 
from EtO CHyCO CHEt CO Et and alcoholic 
KOH at 120° (Isbert, A 234, 195) Lighter 
than water , smells like a ketone 

DIOXY METHYL ISOPROPYL - PYRIMID- 

INE CMo,(OH) 

Formed from oxy-isobutyramidme hydrochloride, 
acetoacetic ether, and NaOH m equi\ alent pro- 
poitions (Pinner, B 22, 2626) Needles (hrom 
acetone), v sol most solvents 

OXY METHYL PROPYL PYRROLE CARB- 

OXYLIC EIHEB 

(172° at 15 mm ) Formed from aceto suocimo 
ether and propylamine m the cold (Emery, A 
260, 148) Needles 

OXY METHYL PDRIN CiBLMe(OH)N4 xjt. 

heating di chloro oxy methyl purm with HI 
(Fischer, B 17, 332) Prisms, v sol water 
Alkaline m reaction — B'HI — B ^H^tClg 

Oxy-di-methyl-purm C5H3Me(OMe)N4? 
[112°] Formed from di chloro oxy di methyl- 
punn and HIAq (Fischer, B 17, 334) Slender 
needles, v sol water, insol alkalis 

Di-oxy-di methyl pann OAN4O, Formed 
by reducing the ethyl derivative of chloro-di- 
oxy di methyl purm with HI Sparmgly soluble 
orystala 
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OXY-METHYL-PURIJ^, 


D%»ethyl derivative OiiH^N^Oa le 
C(OEtX^ O(OEt) [127'’! Formed 

from di*cliloro oxy>di methyl punn and alco- 
holic NaOH Fine plates, sol HClAq, insol 
4ilhahs 

Tri-oxy-methyl-purin v Methyl urio acid 
OXY-METHYL-FYKAZOLE O^H^NaO te 

[216®] Formed by warming 

^cetoaoetio ether with hydrazine and water (Cur- 
tins a Jay, J pr [2] 39, 62) Pnsms (from 
water), si sol hot alcohol Has a sweet taste 
OXY-DI-METHYL-FYBIDINE Ethyl de- 

rtvaitve g|>CMe 

(246°) Formed from acetoacetic ether and am- 
monia zinc chloride (Ganzonen a Spica, O 16, 
449) Oil 

0s7«di methyl-pyridine Methyl dertva- 

N<OMeOH>0®’“«- (^OS®) SG fjl 

1 011 Formed from ohloro-di methyl pyridine, I 
NaOMe, and MeOH at 160° (Conrad a Eck j 
hardt, B 22, 81) Oil -B'jftPtCl. —B'Mel 
[204°J Pnsms (from water) 

Ethyl derivative C,HgEtNO (216°) — 
B'Mel [196°] Crystals (from water) 

Oxy di methyl-pyndine CyH^NO i e 
NH-^Qi^^OMe. LuUdostynl [176®] 

(304°) Formed by heating oxy tri methyl pyr- 
idme (methyl rp lutidostyril) in a current of 
HCl (Hantzsch, B 17, 2904) Formed also by 
distilling its carboxylic acids (Collie, B 20, 446 , 
Nieme a Pechmann, A 261, 205), and bypassing 
dry NHj over mesitene lactone at 160° (Anschutz, 
A 269,169) Needles (from alcohol) — ^B'HC12aq 
pnsms — B'jH^tClg — 0,HgKNO silvery 
spangles, si sol EOHAq 

Oxy di methyl-pyridine C,HgNO i^ 

CO<;^| Lutuione [231°] (Collie, 

C J 69, 177) (360°) Formed by heating its 

carboxylic or dicarboxylic acid at 280° , and 
also by heating dehydracetio acid Muth NH, at 
100° (Haitinger, B 18, 452 , Conrad a Guthzeit, 
B 20, 166) Formed also from di acetyl acetone 
and NHgAq (Feist, B 22, 1671) Monoclinic 
pyramids (contammg 3aq) PClg gives chloro-di- 
raethyl-pyridine (178°) FeCl, gives a brownish- 
red colour — ^B'jByPtClg (at 100°) [231° cor ] — 

B'AOrgO, [126°] -B'CgH,(OH)(NO,), [220°] 
Oxy tn methyl-pyridine CgHnNO i e 

Afcf/iyl-Zttfidane [246°] 

Formed by heating its dicarboxylic acid (Conrad 
a Guthzeit, B 20, 169) Needles (contammg 
8aq) [111°], V sol water— B'HI [242°] Formed 
by heating lutidone with Mel and MeOH at 140° 
(Conrad a Eckhardt, B 22, 80) Crystals 
Oxy-tn-methyl pyridine OgH,iNO i e 
NMe^QQ^^J^^CMe Methyl ^-lutidostynl 

[92°]. (292°) Formed by heatmg * dioarbo- 

coUidyhum dehydride ' with HgSO^ or HCl at 
160°-180°(Hantz8ch,B 17,1026,2908) Formed 
also by methylation of ^-lutidostyril Very 
hygroscopic crystals, not volatile with steam. 
V. fol. water, ?. si. sol. ether.->B^Cliaq — 


B'gHI -B'gHgPtClg2aq — B'APtClg2EtOH — 
B'jH^PtClg * long yellowish red needles 

Di-oxy-tn-methyl-pyndine Di-ethyl de- 
N<CMeOjg®‘j>OMe (218®) at 

726 mm Formed from di bromo-oollidme and 
NaOEt (Pfeiffer, B 20, 1860) Oil — B'^H^PtOig 

OXY - DI - METHYL - PYRIDINE CARD - 

OXYLIC ACID ch!-CO 0 CO^ Lutidone carb- 
oxylic acid [268° cor] Got by saponifying 
its ether Crystals (contaimng aq) — BaA'^ — 
CuA'j— AgA' amorphous Ethyl ether 
[164° cor] (240°-260°) Formed in small 
quantity m distilling jS amido crotonio ether 
under reduced pressure (Collie, A 226, 310, 
0 J 69, 174) Needles, sol water, si sol 
alcohol Does not react with AOjO oi phenyl 
hydrazine Yields a bromo derivative 0,oH,^rNO, 
[260°] PClg forms C.gH^ClNO, (264° cor ) which 
yields achloro-di methyl-pyridiue (177°-180°) on 
heatmg 

Oxy-di-methyl pyndine carboxylic acid 
CX)<|^gQy^CCOjH [268®] Formed from 

isodehydracetic acid and ammonia (Nieme a 
Pechmann, A 261, 206) 

Oxy methyl-pyndine dicarboxylic acid v 
Methyl chelidamio acid, vol i p 729 

Oxy-di-methyl pyndme dicarboxylic acid 

CO<raCMe^fcO^>> di 

carboxylic acid [201°] Formed from citra 
cumabo acid and NHgAq (N a P ) Needles, v 
si sol cold water and alcohol 

Oxy di-methyl pyndine carboxylic acid 

Ethyl ctheiLW. 

iff Lutidostyril carboxylic ether [137°] Foimed 
by passmg dry NH, through mesitene carboxylic 
acid lactone at 160° (Anschutz, A 259, 173) It 
IS also a product of the condensation of amido 
acetoacetic ether and of & amido crotonic ether 
(Collie, B 20, 445) Needles (from hot w aterl 
The corresponding acid is an insoluble cr} staf- 
hne powder [300°] 

Oxy-di methyl-pyndine dicarboxylic acid 

°°<C(OoSoM^”^^ t267®] Made by 

saponifying its ether Prisms (from water) — 
KA' — CaA" 2aq — CuA" l^aq (dried at 100°) 
Ethyl ether EtjA" [221°] S (alcohol) 1 
at 20° Formed by adding NHgAq to an alcoholic 

solution of CMe^^ obtained 

from cupric acetoacetic ether and 0001^ (Conrad 
a Guthzeit, B 19, 24, 20, 154) Forms an 
acetyl derivative OjgHigNOg [66°] — B'jH PtClg. 
[190°] Orange pp 

Oxy-tri methyl-pyndine dicarboxylic acid 

°°<olcoSoMe>N“« [246®] Formed by 
saponif^ng its ether (0 a G ) — Na^A" crys- 
talline, v sol water — Et,A" [193°] Formed 
by the action of methylamme on dimethyl 
pyrone dioarboxyhc ether, which is obtained from 
cupno acetoacetic ether and OOOlg. Needles 
(Genchten, B 19, 26 , Conrad a Eckhardt, B 
22,8^ 

oiY-METEYL-FYRIDYL.PROFIOMXO ACID 

Vo Eoooumra* 
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OXT-SI-MBTHTI. ?TSIKU>l]nS 
OMe.^ [198®] Formed from 

acetamidme hydrochloride, acetoacetic ether, 
and dilute (10 pc)* NaOHAq (Pinner, B 18, 
2846 , 20 , 1616). Needles, v e sol ordinary 
solvents 

Ethyl derivative [55°] (259°) Pnsms 
Oxy-tri-methyl pynnudme 

0Me<^ Formed from acet 

amidme hydrochloride, methylacetoacetio ether, 
and dilute NaOHAq (Pinner, B 22, 1617) 
Needles, v sol ^ater 

Bi-ozy methyl-pynmidine 

CO<^g ™®^CH Methyl uraexl Formed 

by boiling 6 uramido crotonio acid with acids 
(Behrend, A 229, 8 , 231, 256) Needles (from 
alcohol) Decomposes at 270° -280° By heat- 
ing with potash it 18 converted into C,oH, 212^,04 
Potash and Mel at 140° forms a dihydride 
CjHgNPa [219°] and di-oxy-tri methyl pyrim- 
idine A mixture of PCI 5 and POCl, at 125° 
forms oily C.H,C1,N, (246°), SO “J 16273 
Yields deep violet coffin-like crystals of di iodide 
C 4 H 4 N 2 O 2 I 2 (Hoffmann, A 253, 74) 

Bi-oxy tri methyl -pyrimidine 

®0<NMeCO®>°® •’y 

methylation of the preceding body (Behrend, 
Hagen, A 244, 2) Plates, v sol water and 
alcohol, si sol ether Yields methylamine on 
heatmg with baryta water at 200° Dry Br 
forms CgHyNO^Brj, aqueous bromine yields 

(163°], whence boil 

ing alcohol gives bromo oxy in methyl pyr 
imidine [126°], converted by cone aqueous 
ammonia into oxy amido tri-methyl pyrimidine 

[167°], a body that is 
changed by potassium cyanate and HCi into 
crystalhne CO<;^”® NH CO NH^ 

OXY*X£TB.YIi - PYBB>Oh£ D ihy dride 

CH* CHMe^^^ ^ -4mkZo vahne lactam 
[37°] Formed by heating y amido valeric acid 
and by the action of sodium amalgam and HOAo 
at 280° on the phenyl-hydra/ide of levulio acid 
(Tafel, B 20, 250 , 22, 1862) Yields an oily 
nitrosamine, which produces valerolactone on 
distillation —B'HCl [110°] Needles, v sol 
water — B' 4 H 2 ptCl 6 

V Ozy-di methyl pyrrole CeH,NO %.$ 

CH ’’y heatmg its oarb- 

oxylic acid (Knorr, A 236, 302) Reduces silver 
solution in the cold and Fehling’s solution on 
boiling Gives a red substance with acids, and 
exhibits the pine-wood reaction 

Oxy -tri -methyl -pyrrole ?C 2 H„NO SfW- 
methyUpyrrolone (176°) S G ^ 945 Formed 
from 8 o£o ethyl cyanide and Mel (Hanriot a. 
Bouveault, BL [ 8 ] 1, 175) 

Bi-oxy^tri-inethyl pyrrole v, Aoxxoiuiixirxs, 
voh i. p. 27. 
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OXT-XBTHTL. PYRROLE CARBOXYLIC 
ACIDCO<o^^^^^ Ethyl ether EtA’. 

[134°] Form^ by heatmg o-amido-ethyhdene- 
succmio ether at 150° (Emery, A 260, 144) 
Needles, v sol alcohol Yields an acetyl deri- 
vative [142°] 

Oxy - di - methyl - pyrrole oarboxylie acid 
Ethyl ether 

Formed from methyl acetosuccmic ether and 
alcoholic NH, at 0° (Emery, A 260, 161) Small 
white prisms (from HOAc) 

Oxy - di • methyl - pyrrole earboxylio acid 

Ethyl ether [42°] 

(160° at 11mm) Formed from acetosuccmic 
ether and alcoholic methylamine (E ) Bunches 
of needles, v sol ether 

Oxy - di - methyl - pyrrole carboxylic acid 

0,H,NO, t« cMe^^ Formed by 

boiling oxy di methvl pyrrole dicarboxylic ether 
with NaOHAq (Knorr, A. 236, 301) Slender 
needles, v sol alcohol Gives oft COj at 
138° 

Oxy - di - methyl • pyrrole dicarboxylic acid 
C COjH 

Mono-ethyl ether EtHA'' Formed by 
boilmg the di-ethyl ether with alcoholic potash 
(Knorr, A 236, 299) Crystals (from alcohol) 
Decomposes at 185° mto CO, and oxy-dimethyl 
pyrrole carboxylic ether 

Bt ethyl ether Et^A" [99°] Formed 
by heating di acetyl succmic ether with hydroxyl 
amine hydrochloride, NaOAc, and HOAc(Bjiorr) 
Yields the salt CijH^KNOj 

OXT METHYL - PYRROLE BIHYBRIDE 
CARBOXYLIC ACIB Nitrile 

[141°] Formed by heat 

ing CH, CO CH, CH, COjEt with HCy and am 
monia in a closed tube (Kuhhng, B 22, 2369 , 
23, 708) Octaliedra (from hot alcohol) Sue 
cessive treatment with cold HjSO, and water 
converts it mto the correspondmg amide [161°j 
Hydroxylamme yields the amidoxim [156°] 

OXY - METHYL . PYRROLE DIHYBRIBE 

THIOCARBOXYLIC AMIDE 

§^>CM® CS NH, [220°] Formed by 

passing H^S through an ammoniacal solution of 
the nitrile of oxy methyl pyrrole dihydride carb 
oxylio acid (Kuhlmg, B 22, 2370) Prisms (from 
hot water), almost insol alcohol 

OXY-METHYL-dUINAZOLIHE 

OiH4<^2^CMe Anhydro-acetyl o-amido 
bemamide [233°] Formed from acetyl o 
amido benzamide by the action of heat, alkalis, 
or boiling water (Weddige, J pr [2] 36, 143) 
Silky needles (contammg aq), v sol hot aloo 
hoi Mel and KOH yield the methyl derivative 
q,H,N,(OMe) [109°] —B'HCl -B'JBy?t01,. 
Oxy-methyl-quinaioline 

oSecioS^SH P38°l. Formed from e- 
amido-p-toluio amide and formic acid (Nxemen 
towski, J pr [2] 40, 12). Crystals, insol water. 
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Ozy-di-methyl-quinaioli&e Oi«HioNxO t e 
[866“] Formed by boding 

0 amido-j? toluio amide with AOjO (Niemen- 
towski, B 21, 1634 , J" jpr [2] 40, 13) Needles 
(from boihng water), sol acids and alkalis 
Ozy-di methyl-qumazoline 

®‘^*<NM7cMe Formed by heating 

acetyl o amido benzamide above its melting 
pomt (Weddige, J pr [2] 86, 164) Crystals 
(containmg 3aq), v e sol alcohol — B'HOl 
Bi-ozy-methyl qumazolme 
gHOHOCONHroi 

OHOMeONHCO^^^ Formed by heating 
amido w-toluic acid with urea at 180° (Niemen- 
towski, J pr [2] 40, 21) White needles (from 
amyl alcohol), msol benzene Not melted at 
300° HI and P yield o toluidme 

Di oxy methyl-qnmazoline ® 

[284°] Formed by heating 
0,H4(NH2) CO NHMe with urea at 200° (Abt, 
^ [2] 39, 147) Long white needles, si sol 

hot water 

Di-ozy-methyl qumazolme 

[148°] Formed by heating 
C,H4(NHMe) CO NHCO^H with urea (Abt) 
Di-ozy>di-methyl qumazolme 

CO ® '’y 

tion of Mel and NaOH on eithei of the two 
preceding bodies or on di oxy qumazolme (Abt, 
J pr [2] 89, 146) White needles (from water), 

V sol alcohol 

Oxy methyl-qumazolme dihydride 
CA<nhcO* Formed by boding 

oxy tolyl methyl thio urea with yellow HgO 
Soderbaum a Widman, B 22, 2936) Needles, 

V e sol methyl alcohol — B'jHjl^tClg [203°] 
B'HAuCl4 [185°] Yellow prisms 

OXY-METHYL QTTINIZINE v Oxy phenyl- 

METHYL-PYRIZOLE 

{B 1, 4)-0XY METHYL-QUINOLINE 


form) Smells like vanilla . Its alcoholic sola 
tion IS coloured green by FeClg Yields a nitroso- 
detivative [200°] — B'jHjjPtCla 2aq orange 
needles 

Methyl derivative 0,,H„NO Oil — 
B'jHjjPtClj 4aq brown crystalline pp 

Tetrahydride CsH. Me(OH)<^g^ 

Formed by reduction with tin and HCl Needles 
or plates, si sol water Yields a nitrosamine 
CioH,i(NO)NO crystallising m small yellow 
needles 

{B 4, 3) Oxy-methyl.qumohne 

CMe Formed from 

amido o cresol hydrochloride (10 g ), glyceim 
(24 g ), H2SO4 (20 g ), and picric acid (2 g ) 
(Noelting a Trautmann, B 23, 36b3) Needles 
(from dilute alcohol), volatile with steam FeClj 
gives a dark green coloui Mixed with CuO it 
colours a flame green Yields a crystalline p 
nitroso derivative decomposing at 200° without 
melting 

{B 2, 4)-Oxy-methyl quinolme 
CH [200“] Formed by soda 

fusion from 0 toluqumolme sulphonic acid 
(Herzfeld, B 17, 903) Needles Not \olatile 
with steam FeClj colours its alcoholic solution 
brownish red 

{B 1, 2) Oxy. methyl qumolme 
OH* cS****>® oxy parafoluquinol 

me [230°] Formed from the amido com 
pound, and also from paia toluiiumoline by sul 
phonation (with 25 p 0 SO3 extra) at 90° end 
potash fusion (Noeltmg a Trautmann, B 23, 
8668) Needles, v si sol hot water Not vola 
tile with steam 

{Py 3, 1) Oxy methyl quinolme 
OA<n'^C(OH) [224“ cor] (above 360“) 
Foiined by heating the anilide of acetoacetic 
acid with HS04(Knoir, A 2 3G, SS , C J 46, 
334 , Boos, B 21, 624 , Eeissert, B 24, 855) 
Small needles (from water) Ileduccd bv sodium 


[263“] Formed from the ' 

amido compound and HNOj (Noelting a Traut- 
mann, Bl [3] 4, 244), and by fusing {B 4) 
methyl quinolme (J5 l)-sulphonio acid with 
NaOH (Herzfeld, B 17, 905, 1551) Needles 
(from dilute alcohol) Yields a nitroso deriva 
tive OgH4Me(NOH)(OH)N [200°] By KOH, 
Mel, and MeOH it is converted into the methyl 
derivative 0,^(OMe)N (o 230°), whence 

B'ijH^PtClfl 

(B 4, 1) Oxy-methyl-quinolme 

Formed by heat- 

ing amido p-cresol (10 g ) with glycerin (24 g ), 
H2SO4 (20 g ), and picric acid (2 g ) (N a T ) 
Needles, v si sol cold water Dyes fabrics 
mordanted with alumma, yellow 
(B 4, 2). Oxy methyl-quinoline 

[96“] Formed from the 

amido- compound by the diazo- reaction (N a 
T ) Formed also by fusing the sulphonic acid 
with NaOH (0 Fischer a Willmack, B 17,441, 
Herzfeld, B, 17, 1662) Needles (from chloro- 


amalgam to C^oUzoNoO^ [280°] Sodium added 
to its alcoholic solution reduces it to a dihjdnde 
CioH„NO [101°] and methyl quinoline tetiahy 
drideCjjHigN (253°) NaOEt and Mel form oxy- 
di-methyl quinoline [132°] and the methyl deriva 
tive 0,oHg(OMe)N [276° cor ], whence B' HgPtClg 
The ethyl derivative C,oH,(OEt)N [51°] (250°) 
IS formed from chloro lepidme and KOEt 

Salts — B'HCl [187°] — B'^H^PtCl* aq — 

B'HgSO, needles — B'HNOj prisms — BHI — 
Picrate [166°] Needles — Ba(0,oHgNO)2aq. 
{Py 8, 4) Oxy methyl quinoline 

°*®*<NMe CO carbostynl [72“], 

Formed by digesting carbostynl with MeOH and 
Mel, adding NaOH as required to neutralise the 
HI formed (Friedlander a Muller, B 20, 2010) 
Slender needles Weak base Sodium amalgam 
forms OioH.oNO [276°] — B'H:2PtC1.2aq — 
B'HgClg [189°] Small pyramids 

Methylo-iodide B'Mel Bronzed needles 
{Py 1, 3) Oxy methyl-quinohne 

86®°) S 1 

in the cold , 10 at 100° Formed by heating 
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pbenjlamido crotonio ether rapidly to 240*^ ^Con* 
rad a Limpach, B 20, 947) Prisms (containing 
Saq), V sol alcohol Tastes bitter FeCl, colours 
its solution yellowish-red EMn04 oxidises it to 
acetyl nthranilic acid Yields quinaldine on 
distillation with zinc dust B'HOl — B'sH^PtCl^ 
[216°] — B'H.CrO^ [108®] ~B'0«Hj(N0,),0H 
[200°] Yellow needles 

Methyl derivative [82°] 

(296°) Formed from ohloro methyl quinoline, 
MeOH, and KaOMe at 135° Needles, si sol 
water 

Methylo chloride OioHgNOMeCl aq 

l 217°] Formed from the met^lo iodide and 
AgCl (Conrad a Eckhardt, B 22, 74) —B'^H^PtCl, 
[240°] Yellow crystalline pp 

Methylo todide CioH^NOMel aq [201°] 
Formed from the base and Mel at 100° Satiny 
needles (from hot water) 

Sulphonic acid 0,oHaNO(S03H) [283°]. 
Long prisms (containing 2aq) — BaA'2 4aq 
{B 2)-Oxy-(P^ 1) methyl quinoline 
C(OH) CH C CMe QH 

CH=CHCN=CH Formed by 

fusing lepidme sulphonic acid with NaOH 
(Busch a Koenigs, B 23, 2684) Obtained also 
by boiling with HBrAq the methyl derivative 
which IS produced by heating quinine sulphate 
(40 g ) with KOH (95 g ) and water (45 c c ) at 
220° in a current of superheated steam (Koenigs, 
B 23, 2674) Groups of slender needles, v sol 
warm alcohol and acetone Gives no colour 
with FeClj 

Methyl derivative C,,H,,NO [62°] 
Formed as above, and also by heating quinene 
amc chloride with water at 200° blender 
needles (containing aq) Its solution fluoresces 
like quinine Gives a bluish green colour with 
ammonia and chlorine water — B'jHJPtCl, 
[237^] Orange povv del 

Oxy {Py 1) methyl-qninoluie[141°] Formed 
from a sulphonic acid of lepidme prepared by 
mixing lepidme with H2SO4 and heating to 
300° (Busch a Koenigs, B 23, 2686) Greenish 
needl(s,vsol benzene — B'2H2PtCl4 2aq orange- 
jellow needles 

{B 2) Oxy {Pij 3) methyl quinoline 

[213°] Formed by the action of pai aldehyde 
and HCl upon p amido-phenol, and also by 
fusing {Py 3) methyl quinoline sulphonic acid 
with potash (Doebner a Miller, B 17, 1708) I 
Crystals, not volatile with steam, v si sol cold 
water — B'jHjPtOl, 2aq yellow needles 
{B 2 ?) Oxy {Py 3) methyl-quinoline 
0^jMe(OH)N [234°] Formed by fusing 
qumaldme (0) sulphonic acid with potash 
(D a M ) Silvery plates, sol ether and hot 
alcohol, nearly insol hot water — B'HCr2aq — 
B'sH-iPtCl* 2aq small yellow needles 
(B 4) -Oxy {Py 3) methyl-qninolme 

CH C^H) 0 CMe ® quinaldine [74°] 
(266°) Formed by fusing {Py 3) methyl- 
quinoline (B 4)-sulphonic acid with potash, and 
^so by the action of paraldehyde and HCl on 
o amido phenol (Doebner a Miller, B 17, 1705). 
Trimetrio prisms, easily volatile with steam. — 
B'aHjPtCI* 2aq yellow needles 
VOL III 


Methyl derivative C9HjMe(OMe)N 
[125°] (282°) Formed from 0 anisidine, par- 

aldehyde, and HCl — B'jH PtCl, yellow needle# 
Tetrahydride C9H9Me(OH)N (280°) 
Formed by reducing 0 oxy qumaldme with tm 
and HCl (Doebner a Miller, B 17, 1706) Yield# 
C,H9Me(OMe)N (270°) whence BHCl and 
C,H9Me(OMe)NMe (261°), whence B'jHjPtOl,. 
yellow needles 

(B 2) Oxy {Py 4)-methyl qninolme tetra- 
hydride Methyl dertnatzvc C9H9NMe(0Me) 
Methyl thallin (278°) Formed by methyla- 
tion of thallin (Skraup, M 6, 776) Oil — 
B'H2S04 — B'Melaq [224°] — B'^Me^PtCV 
Orange plates 

(B 4) Oxy {Py 4) methyl quinoline 
Tetrahydride 0,9H„NO te 

QH CH C CH, CH, ri 1 loi 

CH C(OH) C NmI CH^ 3 Formed from 

(B 4) oxy quinoline tetrahydride and Mel (0 
Fischer, B 16, 714) Trimetric tables (from 
ether) ah c = 631 1 1 538 Its alcoholic solu- 
tion 18 colouied brown by FeCl., — B'HCl aq 
KainnCy a febrifuge — B Mel [216°] Pnsms 
(from MeOH) — B'C,H,C1 (312°) Oil (Fischer 
a Kohn, B 19, 1040 ,0/ 49, 503) 

Methyl derivative C9E[9(OMe)NMo 
(257 ) Formed by means of Mel and MeOH 
Pale yellow oil Gives a crimson colour with 
NaNO, and a little acid — B'.H^PtCl, [199°] — 
B'HoS 04 pnsms, v sol water 

Methyl derivative of the methylo- 
todide C,H,(OMe)NMe I [175°] Prisms 
(from MeOH) Moist AgP converts it mto 
strongly alkaline crystalline Cf,H„(OMe)NMejOH, 
whence {C9H9(OMe)NMe Cll^PtCl, [200°] 

Ethyl derivative C9H9(OEt)NMe (270°) 
at 716 mm Oil 

{Py 3) Oxy (B 2) methyl qninoUne 
CH^ CH C NH CO Methyl car bostyril [228°] 
Formed by boiling chloro methyl carbostyrilwith 
NaOHAq (Emhorn a Lauch, A 243, 369) 
Crystalline, v sol alcohol 

(B 1,2,4) Oxy di methyl quinoline 

CH*8m6®'cS“cH Formed by the 

action of nitrous acid on (B 1 2,4) amido di 
methyl quinoline (Noeltinga Tiautmann, B 23, 
3683) Plates (from chloroform), v sol alcohol 
{Py 3,1,4) Oxy-di methyl quinoline CnHuNO 

M Methyl lepida,ie th- 

methyUy^ carbostynl [132°] (290° at 250 mm ) 
Formed by heating {Py 3,1) oxy methyl quin- 
oline with KOH and Mel, or by heating the 
isomeric methoxy lepidme above its boiling point 
(290°) Formed also by heating methylaniline 
with acetoacetio ether, and treating the product 
with H,S04 (Knorr, B 17, 2876 , 19, 3301 . A 
236, 104) Needles, si sol water and ether, v 
sol alcohol, insol alkalis Sodium amalgam 
reduces it to (C,,H„NO)j [2b8°] — B'^HaPtCl* daq 
[214°] Slender needles 

{Py 1,3,4) Oxy di-methyl-quinoline 

O.H.<N‘SecL 

methoxy methyl quinohne by heating at 315° id 
a sealed tube, or by heating oxy qumaldin# 
methylo iodide with NaHCO, (Conrad, B 20. 
966 , 22, 76) Needles, v sol water — B'HHgOl^ 

3A 
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[187°] Needles — [240°].— B'Mel 
[210°] SI sol cold water 

(Py 3,2,1) Oxy di methyl quinoline 

[262°] Formed from methyl- 

acetoacetio andide and H3SO4 in the cold (Knorr, 
A 246, 367) Yields a sulphonio acid, which 
forms a crystalline Ba salt Ba(OnH,oNS04)2. — 
B'HCl Long silky needles 

(B 2)-Oxy (Pp 1,3) di methyl quinoline 

^^^CHCN=oSe t214»] (above 860“) 
Formed by heating amido phenol hydrochlonde 
(1 vol ) with acetone (3 vols ) for some days at 
176° (Engler a Bauer, B 22, 213) Prisms or 
tables, V si sol water FeOls colours its alco 
hohc solution brown — B'HCL— B'jHjPtCla 2aq 
— B'^,80, — — B'0A(N02),0H 

[225°] Yellow plates or prisms 

(B 4) -Oxy {Py 1,3) di methyl-quinolme 

QH CH — C OMe QH rAt^o-i /ooi o \ 

CHC{OH)ON==OMe ^65“] (281 uncor) 

Formed in like manner from o amido phenol 
Prepared by saturating a mixture of acetone 
(3 mols) and paraldehyde (3 mols) with dry 
HCl, adding, after 3 days, o amido phenol (2 
mols ) dissolved in oonc HClA.q, and heating on 
the water bath Crystals, v sol alcohol, ether, 
and benzene FeCl, colours its alcoholic solu- 
tion green — B'H2S04 — ^B'HCL — B'jHJPtCla 2aq 
— B'ACraO, — B'CANjO, [207°] Plates or 
prisms, si sol hot ^cohol 

{Py 3)-0xy.(B 2 Py l).di-methyl.qumoline 
(jJMe CH ^ CMe (pH r250°l Formed from 

acetoacetio ether by successive treatment with 
p toluidine and H2SO4 (Knorr, A 246, 365) Flat 
prisms, si sol hot water, dilute acids, and al 
kalis Yields (B 2 , Py l)-di methyl-quinolme 
on distillation with zinc dust 

{Py 3) Oxy (B 8 , Py 1) di-methyl-quinoline 

CH CHCCMegH 220°! Formed m like 

CMe CH 0 N=C OH -I ^ ^ 

manner from m toluidine (K ) V si sol hot 
water Yields (B 8, Py l)-di methyl quinoline 
on distillation with zmc dust — Platinochlor- 
ide [234°] The hydrochloride IS crystalline, 
and IS decomposed by water 

{Py 8)-0xy-(B 4; Py 1) dimethyl quinolme 
CH CH C OMe CH ^ j ii. 
CHCMeON^COH S'onned in hie manner 

from 0 toluidine (Khorr, A 245, 368) Slender 
needles (from water) Yields (B 4, Py 1) di- 
methyl-quinoline on distillation — 

B'2H2PtCl4 2aq [220°] — NaO„H,oNO Plates 
{Py 1) Oxy {B 2, Py 3) di-methyl quinoline 
OMeCHCC(OH)gH ,07/501 

CH=^CHON=ioMe Formed by 

heating p tolyl amido crotonic ether 
C,H,NH CMe CH CO^Et at 260° (Conrad a Lim 
pach, B 21, 626 , c/ Knorr, B 17, 642) Needles 
(containing a^ — ^B'HCl Needles (from hot 

water! — B'jHjjPtOl. [228°] Prisms (from hot 
water) 

{Py l)-0xy-(B.4, Py.3)-di methyl quinolme 
CHCH-CO(OH)gH rsfiioi 

CHCMe CN==iOMe ^ 

distilling o-tolyl amido-crotonio ether (C a L ) 
Plates (contaimng sq) — B'-H^PtClf Needles 
Oxy-(Py 1, 8)-di-i&ethyl-qninoline 
C„H,,N(OH) [44°]. Made from {Py 1,3) di- 


I methyl-quinolme by conversion into the sul- 
phonic acid and fusing this with NaOH (Beyer, 
J pr [2] 33,409)— (BHCl)2PtCl4 2aq 
Oxy-tn-methyl quinoline 

gMeCH OC(OH)CH roAioi 

CH OMe C K==CMe ^ Formed by 

heating m xylyl jS amido crotonic ether (Conrdd 
a Limpach, B 21, 626) Needles (containing 
aq) —Plat 1 no chloride [282°] Needles 
Oxy tetra methyl-quinolme CnHjjNO t e 

0,HMe, CMe ^<»’“ed by quickly heat 

ingi|/-cumyl amido crotonic ether ut 260° (Conrad 
a Limpach, B 21, 629) Prisms (from alcohol) 
Sublimes at 285°, without previous fusion — 
B'jHjjPtClj Prisms (from alcohol) 

{Py 1, 3, 4) Di oxy-methyl-quinoline 

*^A<NM?^C0 Formed by heating 

its methyl derivative with HClAq at 120° Small 
needles, sol alkalis Yields a nitrosamine 
C,oH 8N02(NO) crystalhsing m red needles [c 
188°] 

Methyl derivative 

[68°] Formed by heating {Py 1, 3, 4) chloro 
oxy methyl quinoline with NaOMe (Friedlander 
8 Muller, B 20, 2014) Slender white needles, 
v sol alcohol — B'jHjPtClg pyramids 

Ethyl derivative C,oH8(OEt)NO [87 6°] 
Slender white needles 

(B 4,Py 1) Di oxy-(Py 3) methyl quiuoline 
Methyl derivative 

CH O^M^ 0 N^^^CMe Formed by 

heating 0 methoxy phenyl amido crotonic ether 
at 260° (Conrad a Limpach, B 21, 1654) Long 
silky needles (containing aq) — B'jHjPtCl, 
[239°] Tables 

(B 2,Py 1)-Di oxy (Py 3) methyl-quinoline 
Methyl derivative 
g(OMe) OH C C(OH) gH 
CH==^=CHON=CMe ] Formed by 

the action of heat on ^ methoxy phenyl amido 
crotonic ether which is made from p anisidine 
and acetoacetio ether (C a L ) — B'HCl — 
B'jHjPtCl, — B'2B[2804 S 6 m the cold — 
B'MeCl [261°] Needles — B'^MeoPtCl^ 4aq — 
B'Mel Converted by moist Agj,0 into O.-H.-NOa 
[149°] 

Di-methyl derivative CeH4Me(OMe)2N 
[94°] Formed from the methyl derivative, 
NaOMe, and Mel Needles or prisms 

(B 2, 3)-Di oxy-(P2/ 3) methyl quinoline 
Methylene derivative 

®^<8oOHO®N CMe- Formed on 

reduction of 

OHjOa C8H2(N02) CH CH CMe NjHPh (Haber, B 
24, 623) Silvery needles, m sol ether — 
B'jHjPtCl* — BHaOrO* Detonates at 210° — 
Pi or ate [176°] Yellow crystals 

{Py 1, 2, 3, 4) - Tri - oxy • methyl - quinoline 

CO ^■m-«^thyl.pseudo 
carbostynl Formed by warming the nitroso- 
denvative of {Py 1, 8, 4)-di-oxy methyl-quinol- 
ine with Snd, White needles, el eol water, 
benzene, and OHCla By FeaCl^ it is oxidised 
to metbyl-pseudo-qumisatm 
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XO CO 

I ri22°] (Fnedlander a MuUer, 
NNMe CO 
B 20,2015) 

Bef^rences — Bromo , Chloro , and Di- 

OHLORO DI NITRO- OXY ilETHYL QUINOLINES 

{B 4) OXY (Py 4) METHYL QUINOLINE 
CARBOXYLIC ACID Tetrahydride 
C9H8Me(OH)(CO;a)N [211°] (S a E ) , [216°] 
(K a N ) Formed by heating oxy quinoline 
carboxylic acid tetrahydride with Mel and MeOH 
at 120° (Schmitt a Engelmann, B 20, 1219, 
Krolikovsky a Nencki, M 9, 208) Prisms (con 
taming 2aq), \ sol hot water and alcohol Has 
no toxic action After administration to dogs the 
urine contains the acid 09HjMe(0H)2(C02H)N 
[255], msol water 

(B 4) Oxy-{Py 3) methyl quinoline carb- 
oxylic acid N08H,Me(0H)(C02H) [207°] 
Formed by heating potassium oxy qmnaldme 
with liquid COj at 190° (K6nig, B 21, 883) 
Yellow needles (containing aq), si sol cold 
water Gives a cherry red colour with FeClj 

{Py 1) 0xy-(Pj/ 3) methyl quinoline {Py 2)- 

carboiyUc acid t245“] 


Formed by oxidising the corresponding alde- 
hyde with alkaline KMn04 (Conrad a Limpach, 
B 21, 1975) Ciystals (from alcohol) — MgA'^ 
(dried at 100°) Crystalline pp 

{Py d, 1)- Oxy- methyl quinolme (B 4) 
carboxylic acid [312°] Formed by oxidising 
(a) oxy (7) methyl ]ulole dihjdride with KMnO^ 
m acid solution (Reissert, B 24, 853) Needles, 
m sol alcohol, si sol hot water 


(Py 1) OXY (Py 3) METHYL QUINOLINE 
(Py 2) CARBOXYLIC ALDEHYDE 


[273‘] Formed, toge- 

ther with [192^], by boiling (Py 1, 3) 

oxy methyl quinoline with chlorofoim and 
KOHAq (Conrad a Limpach, B 21, 1972) 
Yellow plates (from alcohol), sol acids and 
alkalis — BOBCl — B'.HJ?tCl, [215°-220°1 
Phenyl hydrazide CjjHuNjO — B'HCl 
yellow needles, si sol hot water 

(Py 1) Oxy (B 1, 2, 4, Py 3) tetra methyl 
quinoline (Py 2) carboxylic aldehyde 
CMeCMe Q C(OH) Q CEO 
CH CMe-CN==CMe 

action of caustic soda and chloroform on the 
corresponding oxy tn methyl quinolme (C a 
L ) Yields, with phenjl hydrazine hydrochlor 
ide, crystalline C^H^N^OHCl 

OXY METHYL QUINOXALINE 
(?H CHgNgH 
OMeOHONOOH 


Oxytoluy uinoxahne 


Formed by oxidation of its dihydnde by the air 
or by ammoniacal AgNO, (Hinsberg, B 19, 483 , 
A 248, 76) Feebly basic plates POI5 yields 
chloro metnyl qumoxalme [77°]. — NaA' aq 
plates, sol water. 

Methyl derivative [71°]. 

Ethyl derivative [67°] From the chloro 
methyl qumoxalme and NaOEt Satiny needles 
Dihydnde O^HjoNjO [96°~124°] Formed 
by reducing 0 nitro tolyl amido acetic acid with 
tm and HCl (P16chl, B 19, 10 , Leuckart a 
Hermann, B 20, 27) Formed also from chloro 
acetic ether (^id tolylene o-diamine (Hinsberg, 
B 18, 2870) Very oxidisahlA. 


Ozy di methyl quinozaline 
0,H,Me<^^ C^H Formed by pass 

mg air through an alkaline solution of the di- 
hydnde, which IS obtamed by condensing tolyl 
ene 0 diamine with a bromo propionic or pyruvic 
acid (Hinsberg, A 237, 351 , 248, 78) Thin 
crystals (from alcohol), v si sol water Ii 
perhaps a mixture of isomerides 

Dihydridt [o 136°] 

Crystallises from alcohol. 

Oxy-tri methyl quinozaline Dihydnde 

0,H,Me<;^|[ [227°] Formed by heat 

mg tolylene o diamme with bromo isobutync 
ether (Hinsberg, A 248, 79) Plates, v si sol 
water Yields an acetyl derivative [206°], a 
nitrosamme [154°], and a di-nitro compound 
[above 280°] 

Di oxy-di methyl-qumoxaline Dimethyl 
derxvativ, g ^ [127°] 

Formed by the action of di methyl-diketone 
(diacetyl) on the hydrochloride of the di ethyl 
derivative of (a) di amido-hydroqumone (Nietzkj 
a Rechberg, B 23, 1212) Long yellow needles 
Di-ozy-di-methyl-diqninoxalme, so called, 
CMe NCCHONCMe « j u 
C(OH)NCCHCNCOH formed by the action 

of NaOAc and pyruvic acid m excess on a solu 
tion of the hydrochloride of tetra amido benzene 
(Nietzki a MuUer, B 22, 445) Dissolves m 
alkalis with greenish yeUow fluorescence 

OXY METHYL QUINOXALINE CARBOXY- 

Lie ACID C,.H,N,0. te C.H,(CO^)<^ 

Formed by adding pyruvic acid in shght excess 
to an aqueous solution of di amido benzoic acid 
(Zehra, B 23, 3629) Pale yeUow needles, m 
sol hot alcohol Blackens above 300° without 
melting — Ba k'j 3aq yellowish white needles 
Oxy - methyl - quinox alme carboxylic acid 

C„HjMe<^^ Q OH^ Formed by the action of 

boiling potash on CjiHjoN^O, [268°], which is 
made by mixing aqueous solutions of aUoxan 
' and tolylene o diamme (Hmsberg, A 237, 366) 

I Yellow needles (from dilute alcohol) Gives off 
COj at 214° 

OXY-METHYL SUCCINIC ACID v Oxypybo- 

TARTARIC ACID 

Oxy di methyl succuuo acid v Oxy adipio 

ACID 

Di oxy di methyl succinic acid 
OOjH CMe(OH) CMe(OH) CO^S Dt methyU 
racemic acid [179°] Formed by sapomfymg 
its nitrile with HClAq Crystals (contammg aq) 
— KHA" Plates, m sol hot water — CaA^'l^aq 
— BaA”2aq smaJl needles 

Nitrile CN CMefOH) OMe(OH) CN. 

[c 110°] Formed from ai methyl di ketone 
(diacetyl) and HCy (Fittig, A 249, 208) Very 
hygroscopic needles, sL sol chloroform 
Isomertde — Di-mbthyl tartaric acid 
OXY METHYL-TEREPHTHALIO AOID 
CaH2Me(OH)(COJH)2 [2 6 41] [286°-290°3 

Formed by fusing C,H^e(SOj^HJ(CO,H), wi^ 
potash (Jacobsen a H Meyer, B 16, 191). 
Minute prisms (from very dilute alcohol), de- 
composed on fusion. 
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OXY - METHYL-THIAZOLE oH^CMe^^’ 
Thiocyanacetone [102®] Formed by heating 
the carboxylic acid (Wohmann, A 259, 298), or 
by heating with dilute HClAq the compound 
CH 3 CO OHjSCy, formed from chloro acetone 
and a sulphocyanide (Tsoherniak a Norton, 

C J 44, 668, Hantzsch, B 20, 3127, 3337, 21, 
941,-4 249,20) Needles Yields methyl thiazole 
on distillmg with zinc-dust With phenylene 
m diamine it forms 03H4(NH O^H.SN)^ [152®] 
Beacts with hydroxylamine 

Di - oxy - methyl - thiazole ^^^NMe 

Formed from di oxy thiazole, NaOMe, and Mel 
(Arapides, A 249, 28) Liquid, v e sol water 
Decomposed by boiling NaOHAq into methyl 
amme and thioglycollio acid PCI, yields 
0,H,Cl3N0S [161®] 

OXY-METHYL THIAZOLE GABBOXYLIO 
qcffioMe Formed from its 

ether, and also by heating chloro methyl thiaz 
ole carboxylic acid with cone KOHAq (Zurcher, 
A 260, 286 , Wohmann, A 259, 29b) Plates 
or needles (containing a?aq), v sol water — 
NH4A'6aq Prisms, decomposing at 138® 

Ethyl ether EtA' [129®] Formed toge- 
ther with (S03Me(C02Et)N)20 [142®] from chloro- 
acetoacetic ether and ammonium or barium 
Sulphocyanide (Hantzsch a Weber, B 20, 
8132) Silky plates Hydroxylamine forms ^ 

C,,H,ANA [0 217“] 

OXT HETHYt-XHIOFHENE 

Formed from levulio acid and P^Sj (Kues, B 19, 
666) Oil, si sol water -B'HO Ac (210®) 
Yellow oil 

OXY METHYL ITBEA Dimethyl der%va^ 
tive of the glycollyl derivative 
CH2(OEt) NH CO NH CO CH^ OEt [80®] 
Formed from CH2(OEt) CONHg, bromine, and 
potash (Hofmann, B 18, 2736) Needles (from 
water) 

OXY-METHYL XANTHINE S 

16 at 16° Formed by the action of potassium 
cyanate on the hydrochloride of di oxy amido- 

methyl pyrumdmeC0<^2®py>0NH2 (Beh 

rend, A 231, 262 , Lehmann, A 253, 80) 
Needles or prisms (containing 2aq), si sol water 
Does not reduce alkaline AgNOg 

OXY-MYEISTIC ACID C.^H^gO, [51®] 
Occurs m the essential oil from the fruit of 
Angelica archangelica (Muller, B 14, 2480) 
Pearly plates (from alcohol) — KA' aq — CuA'^ — 
AgA' bulky pp Benzoyl derivative [68®]. — 
AgA' 

(1,2) DI OXY NAPHTHALENE 

Cj 3H3(OH)2 [1 2] [60®] V (6 ) Htdronaphtho- 
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(1,4) Di-ozy-naphthalene [176®] v (a) Htdeo- 

NAPHTHOQUIKONE 

(1,4') Di-ozy-naphthalene [260°] Formed 
oy potash fusion from (a) naphthol sulphonic 
acid and from naphthalene (l,4^)-di8ulphonio 
aeid (Erdmann, A 247, 366 • Bernthsen, B 20, 
988 , Armstrong a Wynne, 0 J Proc 8, 43) 
Scales, y sol hot alcohol, si sol water Yields 
•rystallme 0 ,oH 3 (OAo )2 [160®] 


Pen di ozy-naphthalene C,oH 3(OH)3 [1 IT 
[140®] Formed by potash fusion from the an- 
hydride got by boding naphthylamine pen- 
sulphonic acid with water (Erdmann, A 247, 
857) Needles or plates, si sol water Yields 
C,oH 3 (OAo )2 [148®] crystalhsing in white plates 
Di-ozy-naphthalene Made by reducing peU 
naphthoquinone with HOAo and zinc-dust (Mel 
dola a Hughes, C J 67, 631) Minute needles 
which blacken at 206® Yields C,oH«(OAc), 
[227®] According to theory, this body should 
be identical with the preceding 

(l,2')-Dioxyiiaphthaleiie [178®’’ Formed by 
fusing (6) naphthol (a) sulphonic acid (Bayer, 
B 15, 1851) with potash (Emmert, A 241, 371) 
Needles, v e sol alcohol, m sol water Its 
alkalme solution blackens quickly FeClg gives 
a blue pp Yields 0,oH3(OAc)o [108°] and 
C,oH3(OEt)2 [67®] 

(1,3') Di-oxy naphthalene [135®] Made by 
potash fusion from naphthalene (1,3') di sul 
phomc acid (Ewer a Pick, G P 45,229 [1887]) 
or (3) naphthal (o) sulphonic acid (Claus, J pr 

[2] 39, 315) White prisms (from benzene) 
Turns red m air FeCl, gives a blue colour 
Yields C,3H3 (OAc), [73®] 

(2,3') Di-oxy naphthalene [216®] Formed 
by potash fusion from naphthalene (2,3') di sul 
phonic acid (Dusart, Bl [2] 8, 200 , Darmstadter 
a Wichelhaus, A 162, 306) and from (3) naph- 
thol (3) sulphonic acid (Schaffer, A 152, 298 , 
Armstrong a Graham, C J 39, 140 , Emmert, 
A 241,369) Thin plates, V sol alcohol, si sol 
cold water Gives a yellowish white pp with 
FeClg Yields OjoHe(OAo)2 [175®] and 0,oH3(OEt), 
[162®] Forms a disulphonic acid which gives 
BaCioHgSPs 2aq (Griess, B 13, 1959) 

(2, 2') Di oxy naphthalene [190®] Formed 
by potash fusion from naphthalene (2,2') di 
sulphonic acid (Ebert a Merz, B 9, 609 , Weber, 
B 10, 1233 , 14, 2206 , Clausius, B 23, 519) 
Needles (from hot water) Its alkaline solution 
blackens m air Yields C,oH3(OAc)2 [136®], 
C,oH„(OBz )2 [139®], C,oH„(OMe)2 [134], and 
C,oH,(OEt) [104®] (Liebermann, B 15, 1428) 
Dioxynaphthalene [lbl°] Got by fusing 

(3) naphthol (B) disulphonic acid (1 pt ) with 
NaOH (4 pts ) at 310®, or by heating with dilute 
(25p c ) HBO, at 200° {E P 16,803) Crystals 
(from water) FeClj gives an intense blue colour 
Combines with diazo compounds 

Tn oxy naphthalene CjoHgOa Got by re- 
ducing oxy (a) naphthoquinone (Graebe, A 154, 
324) Yellow needles (from ether) Very readily 
oxidised 

DI-OXY-NAPHTHAIENE DICABBOXYLIO 
ACID 0,„H,(0 H)j(C 02H)2 [162®] Formed by 

heating narceio acid (Claus a Meixner, J pr [2] 
37, 1) White needles, v sol ether Yieldi 
(L3Hg(CO^)2 [253®] on reduction — Na2A"6aq — 
NaHA"6Jaq, small needles — BaA"2aq — 

DIOXYNAPHTHALIC ACID O.oHgO, 
[12b°] Made by boiling chloro oxy naphthalio 
acid (u Naphthalene) with baryta (Hermann, 
A 161, 67) Pnsms — KHA" aq — BaA" 3aq — 
BafHA")*. — Ba(NH,A")2 2aq — Ca(NH4A"),. — 
OuiNH^A"), blue pnsms 

DI-OXY-NAFHTHAZINE 0,-H,oN,Oy [0, 
300®] Formed from di oxy naphthoquinone and 
naphihylene-(l, 2) diamme in alcohol (Nietzki 
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ft Haeterliky B 24, 1839). Beddish brown 
needles, si sol alcohol 

(a) OXY (/3).NAPHTHOIC ACID 
C,oHg(OH)C08H 2] Naphthol carboxylic acid 
[187°]» S 068 at 17° Formed by passing 
CO, over sodium a naphthol at 100° (Eller, A 
3^2, 277 , Schaffer, A 162, 291 , Nietzki a Gie 
termann, B 20, 1274), or by heatinfe sodium- 
(a).naphthol with liquid COj at 130° (Schmitt 
ft Burkard, B 20, 2699) Stellate groups of 
needles (from alcohol) FeCl, colours its solu- 
tion blue POlj forms CjoH,(OPOCl2) CCl, 
[115°], when^ moist air forms 
C,oHg(0 PO(CrH)2) COJI, while alcohol yields 
C,„Ha(0 P(OEt)2) CO^H [63°] (Wolffenstem, B 

21, 1186)— NaA'Saq— NaA'— NH,A'— PhA' 
[96°] 

Acetyl derivative C,oHe(0 \c) COaH 
[158°] 

Methyl ethef MeA' [78°] Converted 
by hydroxy lamine into C.aHJOH) CO NH(OH) 
[174°] 

Ethyl ether'EiiA.' [49°] 

Phenyl ether PhA' [96°] 

Methyl derivative of the anilide 
C,oH,(OMe) CONHPh [218°] Made from 
methyl (a) naphthol, phenyl cyanate, and AlCl, 
(Leuchart a Schmitt, B 20, 2340) Prisms 
(3) Oxy (a) naphthoic acid 
C,oH,(OH)(COaH)[2 1] [157°] Formed, m 

like manner, from (3) naphthol (S a B , c/ 
Kauffmann, B 15, 804) Slender needles, de- 
composing at 125° when slowly heated Com- 
pletely decomposed by boiling water into CO^ 
and (3)-naphthol FeCl, gives a blue colour 
PCI, yields C,oH,(OPOCla)COCl [38°], whence 
moist air forms C,oH,(OPO(OH)3) CO^H [166°], 
while dilute alcohol produces 
C,oH,(OPO(OEt) ) COaH [113°] (Babe, B 22, 
392) — NH4A' yellow needles, m sol cold 
water 

Methyl ether MeA' [76°] Conveited 
by hydroxylamine into amorphous 
C,oH,(OH) CO NH(OH) [178^ (Jeaurenaud, B 

22, 1277) 

Ethyl ether EtA' [55°] 

Methyl derivative of the amide 
C.oHJOMe) CONH„ [186°] Form from 
methyl (3) naphthol, AlCl,, and CICONH^ (Gat 
termann, 244,75) Crystals (fiom alcohol) 
Ethyl derivative of the amide 
C,oHe(OEt) CONH, [161°] Plates (from al 
oohol) 

Methyl derivative of the anilide 
C,oH,(OMe) CONHPh [169°] Made from 
methyl (3) naphthol and phenyl cyanate in 
presence of AlCl, (L a S ) Needles 
(3) Oxy-naphthoic acid 

C,oHe(OH)CO^[?2 3'J [216°] Formed in smaU 
quantity from sodium (3) naphthol and CO, at 290° 
(Schmitt a Burkard, B 20, 2702) Plates, v 
sol alcohol Very stable FeCl, colours its so- 
lution blue Its methyl ether does not react with 
hydroxylamine 

Pm-Oxy-naphthoio acid 
C,oH.(OH)CO,H [1 1'] [169°] Made by heating 
its internal anhydride for a long time with 
dilute EOHAq (Ekstrand, B 19, 1138, J pr 
[2] 88, 278) Small needles (from ether), v sol 
water Solutions of its salts are coloured violet 
by FeCl,.— CftA',S^aq decomposed on boiling 


CO 

Anhydride Naphtholactone, 

[108°] Made from amido (a) naphthoic acid by 
the diazo reaction Needles (from alcohol) or 
tables (from ether), insol cold aqueous alkalis 
(a) -Oxy-naphthoic acid 
C,A(OH) CO,H[14?] 

Ethyl derivative 0,oH,(OEt)C02BL 
[214°] Formed by the action of alcoholic 
potash on the amide C,oH,(OEt)CONH, [244°], 
which IS made from Cj^HjOEt and CICONH, m 
presence of AlCl, (Gattermann, B 23, 1198 , A 
244, 73) Needles, m sol alcohol — NaA'Saq , 
plates — CaA'2 3aq needles, si sol water 

Methyl derivative C,oH,(OMe) CO^H. 
[232°] Formed, in like manner, from 
C,oH,(OMe) CONH, [234°] which is prepared 
from CioHjOMe 

(a) -Oxy (a) naphthoic acid [234°-237°] 
Formed by fusing (a) sulpho (a) naphthoic acid 
[235°] with potash (Battershall, A 168, 114) 
Needles (from water), v sol alcohol Aqueous 
solutions of its salts blacken on boiling FeCl, 
gives a dirty violet pp 

(a) -Oxy- (3) naphthoic acid [213°] Made 
by potash fusion from sulpho (3) naphthoic acid 
Needles (&om boilmg water) Its salts are un- 
stable FeCl, gives a dirty red pp 

(3) Oxy (a) naphthoic acid [247°] Made 
by potash fusion from the sulpho naphthoic acid 
[218°~222°] (Stumpf, A 188, 6) Mass of 
needles (from water) FeCl, has no effect in the 
cold, but gives a brown pp on wamung 

(3) Oxy (a) naphthoic acid [187°] Made 
by potash fusion from sulpho-naphthoio acid 
[182°-185°] (Stumpf) Branching needles (from 
water) Gives a chocolate colour with FeCl,. 
Yields (3) naphthol on distilling with lime 
(3) OXY NAPHTHOIC ALDEHYDE 
C,ol^(OH)CHO Aldehydo naphthol [76°] 
Formed from (3) naphthol, chloroform, and aque- 
ous NaOH (Kauffmann, JB 15, 806 , 16, 683). 
Pnsms (from alcohol), almost insol water 
FeCl, colours its solution brown Reduces warm 
ammoniacal AgNO, forming a mirror With 
ACjO and NaOAc it forms 0,oH,(OAc) CH(OAo], 
[124°] Yields, on oxidation, oxy-naphthoio 
acid [150°] — 0,oH,(ONa) CHO yellow plates 
(a)OXY (a)-NAPHTHOPHENAZXN£ 

C„H,„N 0 t e C^H* N, 0,,H,OH [4 3 1] Formed 
by heatmg (a) amido or diethylamide- (a)- 
naphthophenazine with cone HClAq for 6 houn 
at 180° (Fischer a Hepp, B 23, ^6 , Eicker, 
B 23, 3805) Beddish yellow needles (from 
alcohol) The hydrochloride forms red pnsmi 
with green lustre 

OXY.f3) naphthouxunoiine o„h,no 

Formed oy fusmg (3)-naphthoqumolme sul- 
phonic acid with potash (Gentil, B 18, 202) 
Does not melt below 260° 

(a) OXY-(a).KAPHTHOQTJIKONEv JuaLoiOL 
(3)-Oxy-(o) naphthoquinone CioH,(OH)Or 
Na^hthalic acid [190°] Formed by neating 
amido- or oxy- naphthoquinonimide or oximido- 
naphthol with HOlAq or alkaUs (Martius a. 
Gness, A 134, 877 , Graebe a Ludwig, A 154, 
821 , B 4, 970 , Merz a Diehl, B 11, 1814 , 
Kehrmann, B 23, 2463) Formed also in like 
manner from phenyl-amido (a)-naphthoqmnone 
and from phenyl amido- (3) naphthoqumoue 
(Baltxer, B 14, 1900 , Zmeke, B 14, 1496 , Lie- 
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‘bermann a. Jacobson, 4 211, 80) Yellow 
needles, ▼ si sol cold water May be sublimed 
Reactions — 1 Beduced by tin and HCl to 
tri oxj-naphthalene — 2 The Na salt heated 
With o-vhcnylme^diamine forms (a)*naphtho- 
eurhodol (Kehrmann, B 23, 2453) — 3 Benzoic 
aldehyde forms CHPh(0,oH4(OH)02)a [21P- 
214®] (Zmeke, B 21, 2203) —4 PnenyUhydraz- 
vne yields OioH5(OHjO(NjHPh) [230®] which 
forms the salts OaA.^ 4aq and BaA's lOaq, the 
ethers MeA' [176°] and EtA' [173°], and the 
acetyl- derivative 0,^,1 A0N2O2 [179°] It reacts I 
with aldehyde, benzoic aldehyde, and acetone, 
formmg 0g4H28N404 [0 258°], CSJH28N4O4, and 
C34H40N4O4 [246°-250°] respectively (Zmeke a 
Thelen, B 17, 1812, 21, 2205) — AgOj^HjO, • i 
scarlet needles (from hot water) 

JStTtyZ etAer EtOioHjOj [127°] Needles 
Imidev Amido naphthoquinone 
Anilide V Phenyl amido naphthoquinone 
Oxim 0,oH5(NOH)(OH)0 [1 2 4] Nitroso 
naphtharesorem Formed from oxy-naphtho 
qmnone and hydroxylamine (Eostanecki, B 22, 
1343) Needles, decomposing at 180° Gives 
with ferrous salts a green, and with feme salts 
a dark-brown lake The hydrochloride forms 
yellow needles Nitrous acid forms 

C,oH4(NOH)a02 crystallising in plates (contain- 
ing aq), deoomposmg at 165° 

Oxy-(i8)-xiaphthoqiiiaoneO,oHjpH)02[2' 1 2] 
Formed by oxidising its oxim with FeClg Red- 
dish brown, amorphous pp , v sol alcohol 
Oxim 0,oH3(OH)(NOH)0 [2' 12] [235°] 

Formed from (2,2') di oxy naphthalene and ni- 
trous acid (Clausius, B 23, 621) Brownish- 
yellow needles 

Bi-oxy-naphthoqumone 0,oH4(0 H) jOj Naph 
ihaea/rm Formed by heating di nitro naph 
thalene [214°] with zme and H3SO4 at 200° 
(Roussin, Be Aguiar a Baeyer, B 4,251,438, 
Liebermann, B 3, 905 , A 162, 330) Reddish 
brown needles with green lustre, v si sol boiling 
water, v sol alcohol Its alkaline solution is 
blue Its solution in H2SO4 is crimson Baryta- 
and lime- waters give violet blue pps 
Isomende v Oxy juolone, p 101 
Bi oxy-naphthoqumone 0.4H4(0H)A 
Formed by heating oxy amido naphthoquinone 
with HOlAq at 176° (Merz a Diehl, B 11, 1322) 
Reddish-brown needles (from alcohol) Its alka- 
Ime Solution is brownish-violet Dyes violet 
with alumina mordants and dark blue with iron 
mordants Dyes silk brownish violet with me 
tallio lustre It forms a crystalline di acetyl 
derivative — BaA" — PbA" — Ag^A" . greenish- 
blue pp 

l^-oxy-naphthoquinone A black by product 
in prepanng naphthazann (Aguiar, B 4, 439) 
References — Beomo- and Chlobo- oxy naph- 
thoquinone 

OXY - HAPHTHOaiJIKONS SULFHOKIC 
ACIB GioH3(OH)OsSOaH Formed by the action 
of alkaJis on theaoiddoH4(OH)(SO,H)(OS03H)2 
got by diBSolvmg dichloro naphthoquinone in 
aqueous KHSO, (Graebe,4 149, 9) — K^A" (dned 
at 140°) * orange crystals 

References — Beomo- and Ohloro- oxy naph- 

THOQUINONB 8ULPH0NI0 ACID 

(0)-OXT-o NAPHTHOTL-BEKZOIC ACIB 

CO OO3H Phenyl oxy-naph- 
weyl-hetcne^-earooxylic acid [266°] Pre- 


pared by oxidising an alkaline solution 0! {$$)• 
dioxy-dmaphthyl with KMnOj (Walder, B 16, 
299) Silky pnsms Sol alcohol, ether, and 
acetic acid, nearly insol water 

Reactions — 1 On fusion with KOH 1' gives 
{$) naphthol andphthalio acid — 2 Heated with 
HI it 18 reduced to (6) -oxy « naphthyl o-toluJb 
acid (0,oHa(OH) CH^ O4H4 COjH) —3 Heated 
with ZnOla to 220° it yields a substance OjgH, 0, 
which forms colourless crystals [146°], easily 
soluble in alcohol — 4 Heated with resorcin it 
gives a red colouring matter, and with dimethyl- 
aniline and ZnCl2 a green 

Salts — ^A'Na white crystalline powder, si 
sol cold water and alcohol — A'Ag insoluble 
pp — A'^Ba 2aq slightly soluble white pp 
Methyl ether MMe [199°], prisms 
Ethyl ether MEi [206°], needles 
Acetyl derivative 0,8Hij08(0Ac) [170°] 
DI (a) OXY DINAPHTHYL 
0,oH4(OH) 0,oH4(Offi Dinaphihol [300°] 
Foimed by adding FeOlg to a cone solution of 
(a) naphthol (Dianin, B 6, 1252 , 7, 125, 187 , 
Julius, Chem Ind 10, 97) Silvery plates (from 
I alcohol), insol water Its alcoholic solution is 
I coloured red by FeClj 

Benzoyl derivative C^oH, (OBz)^ [253°] 
Bi-wef Aj/Z ef Acr C30H, (OMe)2 [251°] 

Di eZAt/Z ef Aer 02oH,o(OEt)2 [211°] Pearly 
plates (Osteimayer a Rosenhek, B 17, 2453) 
Di-(3)-oxy (oa) dinaphthyl [218° cor ] V D 
9 52 (obs ) Prepared by oxidation of an ethe- 
real solution of {$} naphthol with FeCl,, the 
yield being 60 pc of the theoretical amount 
(Dianin, Walder, B 15, 216b) Needles or 
plates Gives with FeClj a gieenish colouri 
becoming red on heating On heating with 
ZnClj it gives {$) dmaphthylene oxide H2SO4 
forms 02oH,o(OH)2(SOjH)2, whence BaA"6aq, 
02oH8(OH),(S03H)4 is also formed ZnCl^ and 
NHj at 330^ form OjoHjjN [157°], which forms a 
picrate [217°] and an acetyl derivative [144°] — 
Piorate C2oH,40220eH2(N02)80H [174°] White 
crystals, sol alcohol 

Benzoyl derivative C oH, (OH){OBz) 
[204°] 

Di benzoyl derivative 02oH,2(OBz)3* 
[160°] 

Di methyl ether (OMe) [190°] 
B^-eZA2/Z eZAer 02oH,2(OEt)2 [90°] 

Bi-oxy dinaphthyl [195°] A product 0! 
the action of melted potash on ($) naphthoic 
aldehyde (Kauffmann, B 15, 807) Silky needles 
(from alcohol) 

Tetra oxy-dinaphthyl * Du 

naphthyl dihydroqmnone ’ [178°] Formed by 
reduction of the quinone C2oH,o04 (Stenhouse a 
Groves, C J 33, 415), and by the action of tin 
and HCl on {$) napnthoqumone (Korn, B 17, 
3024) Colourless needles, darkening by oxida 
tion in air, insol water, v Sol HOAo The 
qumone 02oH]o04 is oxidised m alkaline solution 
by the air to [4 8 2 1] 0,oH402(OH) 0,oH402(OH) 
[14 3 2] [245°-260°] 

Acetyl derivative 02oH,o(OAo)4 [166°]. 
a OXY-(a).NAPHTHYL.AC£TIC ACID 
OiaH.oO.iC 0|,H,0H(0H)002H. {a).Naj^hthyU 
glycollic acid [93°] Formed by reduomg (o). 
naphthyl glyoxylio acid with sodium amalgam 
(Boessneok, B 16, 640) Formed also by aapo- 
nifymg its nitnla (Brandis, B 22, 2153), and 
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from (a) naphthvl methyl ketone by sucoessive 
treatment with bromine and potash (Schweizer, 
B 24, 649) Bosettes of needles (from water) 
ITields (a) naphth«LO aldehyde on oxidation witn 
dilate HNO, — BaA', — AgA' pulverulent pp 
M%thyl ether UqK! [79°] Needles 

0,oH,CH(OH)CN Formed from 
(fit) -naphthoic aldehydo, KCy, and cold HGlAq 
Oil, V sol alcohol 

fii-0xy.(3) naphthyl-acetic acid [168®] (S ) , 
[o 176®] (0 a T 1 Prepared in the same way 
as its isomende (Claus a Tersteegen, J pr [2] 
42, 618 , Schweizer, B 24, 647) Small needles 
(from water) fCeduced by HIAq to OjoHjCHjCOjH 
rc 142®] 

Methyl ether [75®] Needles 

Ethyl ether [87®] Needles 

Acetyl derivatwe O.-H, CH(OAc) CO^ 
[150®] 

Am%de O.oH, CH(OH) CONHj [228®] 

Oxy di-naphthyl acetic acid 02oH,f0g % e 
(C,oH 7 ),C(OH) COsH Yellowish green tables, 
decomposing about 100® 

Anhydride CggHiaOj Formed by heating 
(a) naphthol with oxalic acid and HjSO^ (Hoenig, 
M 1, 251) Pale red plates, si sol chloroform 
(/3) OXY-NAPHTHYL-ACBYLICACID 
C,oH,(OH) OH CH CO,H [170^] Formed by 
heating its anhydride with aqueous potash at 
170® Crystalline powder, sol alcohol 

Anhydride (e)-Naphtho- 

coumarin [118®] Prepared by heatmg (^)- 
oxy-naphthoic aldehyde (2 pts ) with ACjO (10 
pts ) and NaOAc (2 pts ) at 180® (Kauffmann, B 
16, 685) Needles, v sol alcohol, si sol hot 
water 

An isomende of this anhydride [141®] is got 
by heating (3) naphthol with malic acid and 
HjS 04 (Pechmann a Welsh, B 17, 1651) 

OXY-DINAPHTHYLAMINE v, Imido di- 

NAPHTHYL OXIDE 

Tri oxy (jS) naphthylamine 
C,gH4(OH)3(NH2)[l 3 4 2] Formed from nitro 
oxy quinone, SnCU, and HOI (Kehrmann a 
Weichardt, / pr [2] 40, 181) Brownish violet 
needles — B'HCl monochnio prisms 
Tetra-acetyl derivative [146®] 

(j9) OXY -NAPHTHYL -CBOTONIC ACID 

Anhydride [162°] Formed 

by the action of H^SO^ on a mixture of aceto- 
acetic ether and (j3) naphthol (Pechmann a 
Cohen, B 17, 2190) Needles, sol alcohol Its 
solution in HISO4 exhibits green fluorescence 
DI-OXY-NAFHTHYLENE-DIAMINE 
0 ,oH 4(OH)3 (NHJj [1 8 2 4] Formed by the ac- 
tion of SnOl, and HOI on the oxim of oxy- 
amido naphthoquinone (Kehrmann a Weichardt, 
/ pr [2] 40, 18^ Its aikahne solutions become 
onmson on oxidation, and then blue on boiling 
—B'HOl white needles 

TBI-OXY-TBI-NAPHTHYL ETHANE 
0,oH,(OH) OHg.OH(Oj«H. OH), Formed from 
di-chloro di-ethyl oxide and (a) naphthol (Wia- 
licenuSjA 243,165) White amorphous powder, 
insol water, sol alcohol 

i (a) OXY-NAPHTHYL ETHYL KETONE 
O.A(OBnCOOA [81®] Formed by heating 
!i)-naphtW with propionic acid and ZnCl, at 
78® Pale yeUow plates (from ether or alcohol). 


Phenyl hydrazide [128®]. 

Methyl ether [68®] Formed from pro- 
pionyl chlonde, 0|oH,OMe, and Aid, (Gatter- 
mann, B 23, 1209) Prisms (from ether). 
Yields an oxim 0,oH,(OMe) G(NOH) OMn [172®]. 

OXY-NAPHTHYL METHYL KETONE 
[1 8jO, A(0H) CO CH, ^Ket(maphthol'im^] 
Formed by the rapid distillation of phenyl aceto 
isoorotonio acid (Erdmann, A 254,197) Crystals 
(from dilute alcohol) 

Acetyl derivative 0,4Hi,0, [109®] 

Oxim 0„H„NO, [174®] 

Oxy naphthyl methyl ketone [103®] Formed 
by heatmg (o)-naphthol with HOAc and ZnCl, 
fWitt, B 21, 321) Pale-green six sided prisms 
(from benzene) Its alkalme salts are yellow 
Alcoholic NH, at 200® forms 
0,oH«(OH) C(NH,) CH, [203®] 

0,oH,(OH)C(NOH)OH,. [170®] 

(a) Oxy-naphthyl methyl ketone Probably 
identical with the preceding isomende Methyl 
cf/ier 0,oH,(OMe)COCH, [72®] (above 360®) 
Formed from C,oH,(OMe), AcCl, and AlCl, (Gat- 
termann, B 23, 1208) Six sided tables 
Ethyl ether 0„H,(OMe)Ac [79®] 

{$) Oxy naphthyl methyl ketone Methyl 
ether C,oH,(OMe) CO CH, [58°] Formed 
from C„H,OMe, AcCl, and AlCl, (G ) Slender 
needles 

Ethyl ether [63°] Compact tables 

OXY (o) NAPHTHYL METHYL PYBAZOLE 

0,.H„N,0.« [0 190°] 

Formed by heatmg (o) naphthyl hydrazine with 
acetoacetio ether at 130® (Knorr, B 17, 551) 
Yields a methyl denvative [129®] (o) Naphthyl 
hydrazine and thio acetoacetio ether form 
C2*H„N40 [220®] (Sprague, C J 69, 343) 

0xy.(j8) naphthyl methyl-pyrazole [190®] 
Formed m the same way Yields a methyl de 
rivative [129®] 

(a) OXY-NAPHTHYL PBOPYL KETONE 

C,oH,(OH) CO 0,H, [78®] Formed by heat- 

mg butyno acid with (a) naphthol and ZnCU 
(Goldzweig, J pr [2] 43, 97) Silky needles 
(from ether), m sol hot water 

DI - OXY - DI - (a) - NAPHTHYL - PYEAZINE 
HEXAHYDBIDE 

Formed by boiling the acetyl denvative of chloro 
(o) naphthylamine with aJcohoho potash (Abe 
mus, J pr [2] 40, 437) Formed also by heat 
mg (a)-naphthylamido acetic acid with Aop at 
200® (Bisohoff, B 22, 1807 , 23, 2003) Plates 
(from HOAc), msol aJkahs 

Di-ozy-di (3) naphthyl-pyrasine hezahydride 
[above 860°] Formed by heating (3)*naphthyl 
amido aoetio acid at 220° in hydrogen, and by 
the action of chloro aoetio ether on the naph 
thalide of (3) naphthylamido acetio acid (Bis 
ohoff) Plates, sol aniline Converted by boil- 
mg alcoholic potash mto 
0„H,NHGH,CON(Oi„H,)CH,CO,H [106®] 
DI-OXY-DI (3) NAPHTHYL SULPHIDE 
S(0„H,OH), Naphthol sulphide [816®] 
Formed, together with the di- andtfi-aiilphidei, 
by the action of sulphur at 180® in pveaenoe of 
PbO, or of S3CI, m benzene, upon (3).naphthol 
(Tassman, Q 17,94, Onufrovitoh, B 21,8559, 
28, 3855). Prisms, msol water, aUMr, and 
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benzene, m sol hot alcohol Yields di oxy di- 
naphtiiyl on heating with powdered copper 
NHsAq forms, on heating, (j8) naphthylamine 
Alcoholic and ammoniacal AgNO, forms 
CjoHjjSOj [164°] — Na^" 6aq needles 
Acetyl <fertvafii?e S02 oH, 2 (OAc )2 [164°] 
Benzoyl derivaHve [208°] Plates 
Ethyl ether SC,, [189°] Yields 
a di>mtro derivative [235°] 

Di-oxy di (3) naphthyl disulphide 
SjfOjoHeOHL [169°] Formed as above Thin 
yellow needles, m sol benzene Yields di oxy 
dmaphthyl on heating with Cu at 240° 

JDi-acetyl derivativ e S202 oH,^(OAo)j 
[ c 140°] Yellowish crystalline mass 

benzoyl derivaHve [187°] Prisms 
jDi-ef AyZ ef/ier [168 6°] Needles 
Di oxy di>naphthyl disulphide S2(C,„HaOH)2 
{210°] Formed by heating (3) naphthol with 
NaOHAq and S (Lange, B 21, 260) Needles, 
insol water, v sol HOAc It is accompanied 
by the preceding isomende [170°] 

Di.oxy di-(3)-naphthyl tnsulphide 
82 (C,oH,OH ]2 Formed as above (Onufrovitch) 
Powder Yields a dibenzoyl derivative [194°] 
y OXY.(o).NAPHTHyL.THIO DEEA 
0,oH,NHCSNH(OH) [116°] Formed from 
(a) naphthyl thiocarbimide and hydroxylamme 
(Tiemann, B 22, 1939 , Voltmer, B 24, 382) 
Pearly plates (from alcohol), msol water Hot 
alcohol converts it into (a) naphthyl cyanamide 
Benzyl ether 0,oH,NH CS NHiOOHjPh) 
tl83°] Formed by using benzyl hydroxyl 
amine 

(3)-0XY « NAPHTHYL o TOLDIC ACID 
C,oH,(OH)~OH 2-C,H, CO2H [261°] Formed 
by reduction of oxy naphthoyl benzoic acid by 
heating with HI and P to 200° (Walder, B 16, 
804) Small colourless prisms Nearly msol 
water, si sol alcohol and ether — A'Ag flocou 
lent pp 

OXY'NITKO V Nitko oxy 
DI-OXY-OCTANE i e 

OPrH(OH) CPrH(OH) Mol w 146 [615°] 

(228°) Formed by the action of alcoholic 
potasn on isobutyric aldehyde (Fossek, M 4, 
664 , 11, 897) Monoclmic tables, v sol alco 
hoi Combines with GaClj Yields isobutyric 
and oxalic acids on oxidation by HNO3 Boiling 
dilute H2SO4 forms a (3) pmacolm 
162°) Cone H2SO4 in the cold forms an 
a)>pmaGolm CgHisO (122°) smelling like 
camphor 

Acetyl derivaHve C^y,(OkQ )2 (236°) 
Di oxy-ootane C8H,g(OH)2 Octylene glycol 
(286°-240°) SG s 932 Obtained from 

octylene bromide by successive treatment with 
AgOAo and solid EOH (De Clermont, C R 69, 
80) Oil, sol alcohol 

Acetyl derivaHve CgH,8(OAc)2 (246°- 
260°) 

Di.oxy>octane CMeEt(OH) OMeEt(OH) 
Methyl ethyUpinacone [c 28°] (200°-206°) 

A product of the action of sodium amalgam on 
methyl ethyl ketone (Lavrmovitch, A 186, 124) 
Orystallme mass, m sol water 
Tri-oxy-octane 

OMePr(OH) CHg CH(OH) CHjOH (210° at 
60 mm ) Formed by the action of HOCl fol- 
lowed by KOH upon methyl allyl propyl car 
biiud (Beformatzky, J pr [2] 40, 412) Thick 


liquid, y, sol water and alcohol, si sol aloohoL 
Yields a liquid tri acetyl derivative 
Tetra oxy-octane 08H,4(0H)4 1 e 
CH2(0H) CMe(OH) CHg OH2 QMe(OH) CH„OH 
[164°] Formed by the action of water on 
the liquid OgH,402 (170°-180° at 12^ mm ) 
which IS produced by the action of potash on 
0gH,4010(0H), a body formed by the addition (ft 
oxygen and HOCl toOHj CMe CHj CH, CMe CH, 
(Przybytek, B 20, 3242) 

DI OXY OCTEKOIC LACTONE 

Formed by 

the action of cone H2SO4 on (C8HJ2C(0H) COJS 
[48°] (Buhtsch, J pr [2] 39, 94) Yellow 
syrup Yields amorphous Ba(C8H,804)2 
OXY OCTINOIC ACID i e 

C(C3H8)2(OH) CO2H ‘ Dmllyloxalic acid ’ [48°] 
Formed by saponifying its ether, which is made 
by the action of zinc and allyl iodide on oxalic 
ether (Saytzefif, A 186, 183 , Schatzky, J pr 
[2] 34, 485 , Bl [2] 46, 183) Needles, m sol 
water, v sol alcohol and ether — NaA' 2aq — 
LiA'aq — BaA'j — CaA'j 2aq — ZnA'j 1 ^aq S (of 
ZnA'2) 28 at22° — CdA'^aq — PbA'22aq -CuA'j 
minute green needles 

Ethyl ether Eik! (213 6° cor) SG ^ 
9873, V® 9718 

Methyl derivative C(C,H5)„(0Mc)C02H 
Yields the salts BaA'2 2aq — PbA' O^aq — Cu\' aq 
and the ether EtA' (216°) SG “5° 9007 
= 1 4666 B(X) *= 89 62 (Barataeff, J pr [2] 
85, 1) 

Heptio aoid [161°], obtained by the action 
of bromine and potash on isobutyl acetoacetic 
ether (Demar^ay, A Ch [6] 20, 472), is peihaps 
an oxyoctmoic acid It yields CaA'o6aq, crys 
tallising in needles 

a OXY-OCTOIC ACID C,n,,0^ i e 
CPr2(0H)C02H [73°] (K a S), [81°] ZR) 
Formed by the action of zinc and propyl iodide 
on oxahe ether (Rafalsky, B 14, 2068 , Bn 
1, 627) Formed also by heating butyroin 
with cone KOHAq (Klinger a Schmitz, B 24, 
1273) Needles — KA' — BaA' scales 
Ethyl ether "Et A! (209° cor) Oil 
o-Oxy-octoio acid CPr2(OH) CO,H [111°] 
Formed from its ether, which is made from 
oxalic acid, isopropyl iodide, and zmo (Markow- 
nikoff, Z [2] 6, 616) Needles (from water), 
volatile with steam — BaA'g 3aq , small efflo- 
rescent needles 

Ethyl ether Eik! (203° cor) Oil 
a-Ozy octoio acid 

CH2PrCH2 0H2CH(0H)C02H [69 6°] Formed 
from oenanthol anci HCy, followed by boiling 
HOlAq (Erlenmeyer a Sigel, B 7, 697, 1108 , A 
177, 102) Plates, v si sol water Split up by 
HOlAq at 120° into cenanthol and formic acid. 
— AgA' 

Ethyl ether EtA' (230°) at 716 mm 
Amide [160°] Satiny plates 
Nitrile 08H„0H(0H)CN SG 11905 
Formed from oenanthol and anhydrous HCy m 
the cold Liquid, si sol water 

o-Oxy-ootoio aoid GMe, CH2 CMe(OH) CO^H. 
[107°] A product of the oxidation of ‘ isodibu- 
tylene ’ with KMnOg (Butleroff, J R 1882, 190 • 
O J 42, 986 , Bl [2] 88, 664) Needles or 
prisms, v sol hot water — AgA' needles 
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iS*Oxy ootoio aoid CH, CH(OH) CEtj COjH 
Penned by reducing di ethyl acetoacetio ether 
with sodium amalgam and water (Schnapp, A 
201, 62) Hygrosiiopio syrup, v sol alcohol, m 
Bol water Decomposed on distillation into 
aldeh^ae and di ethyl acetic acid — NaA'jOaq — 
— AgA' flocculent pp 

^ iS Oxy octoic acid CH, CH(OH) CMePr CO H 
Formed by reducing methyl propyl acetoacetic 
ether (Jones, A 226, 288) Split up on distilla 
tion into aldehyde and methyl propyl acetic 
acid — ZnA'j crusts 

0 Oxy ootoio acid CPrH(OH) CMe CO H 
[108°] FormeU by reducing isobutyryl isobutyrio 
ether (Wohlbruck, B 20, 2334, Hantzsch, A 
249, 54) Prisms, v sol ether — BaA'^ 3aq 
7 Oxy octoic acid CEt2(OH) CH^ CHj CO^H 
Formed from sucemyl chloride and ZnEt, 
(Wischin, A 143, 262) — CaA'j xaq — BaA' 
Lactone C^HiPj (228°-233°) (Emmert, 
B 15, 1852) Oil, V sol alcohol and ether 
7 Oxy-octoio acid 

CH, CH(OH) CMeH CEtH CO^H Formed by 
reducing acetjl hexoic acid (Young, C J 43, 
177 , A 216, 43) — BaA'j amorphous 
Lactone C„H,^0 (227^) 

7 Oxy-octoic acid Lactone OgHj^Oj 
(134° at 36 mm ) A product of the action of 
iodoform or iodine on NaOCHjPr (GorbolT, J pr 
(2] 41, 236, 261) Liquid 

Oxy octoic acid [92°] A product of the 
action of alcoholic potash on isobutyric alde- 
hyde (Fobsek, M 4, 670) Crystals — CaA'j sol 
water 

Di oxy-octoic acid 

CHMe(OH) C(CH Pr)(OH) CO H A product of 
ihe action of alcoholic potash on biomo iso 
butyl acetoacetic ether (Demarc, ay, G R 86, 
1135) Liquid, m sol water — BaA' needles 
— CaA'o 

Di oxy octoic acid 

(CHMe(OH) CH.) CH CO H Formed by boiling 
barium di oxy di propyl malonate with water 
(Hjelt, A 216, 70) Anhydride C8H,40j 
Liquid, V e sol ^\ater 

Tri oxy octoic acid Lactone 

CH,CH(OH)CH Formed 

by the action of H^SO^ on a ox} octoic acid 
[47°] (Buhtsch, J pr [2] 39, 89) Syrup, sol 
alcohol — Ba(08H,405)o. 

Tetra oxy octoic acid OsHi^Og t c 
(CH2(0H) CH(OH) CH.)2CH CO H Formed by 
boiling tetra oxy di propyl malonic acid with 
baryta water (H ) l^adily changes to the oily 
anhydride C^HjiO, 

Fenta-oxy-octoic acid 
(CH2(0H) CH(OH) CHJ2C(0H) COjH 
Lactone OgH^Og Formed by heating o-oxy- 
octoic (‘ diallyl oxalic ’) acid with nitric acid on 
a water bath (Buhtsch, J pr [2] 39, 65) Yellow 
liquid, V sol water and alcohol, insol ether 
References — Bromo- and Di chloeo oxy- 
octoio ACID 

DI-OXY OCTYLENE 08H,4(0H)2 ConyUne- 
glycol Acetyl derivat%ve6^^JipkQ)2‘ (225°) 
S G 9887 Formed by conylene bromide 
and AgOAc(Wertheim, A 180,298) Oil 

OXY-OLElOACIO OuHggO, An oily product 
of the action of Ag^O on dibromosteane acid (Burg 
a Overbeck, A 140, 69) An liomenc aoid [68°] 


18 formed by the action of H^SOg on oleic aoid 
(Liechti a Suida, B 16, 2455) 

OXY-OXALACETIC ETHEB Ethyl deriva- 
tive COgEt CH(OEt) CO COEt (155°atl7mm ) 
Formed by the action of sodium ethylate on a 
mixture of oxalic ether and CH2(OEt) GO^Et m 
ether (Wislicenus a Scheldt, B 24, 432) Thick 
liquid, miscible with alcohol and ether 

o OXY-PALMITIC ACID C.^Hg^O, [83°] 
Formed by boiling o bromo palmitic acid with 
alcoholic potash (Hell a Jordanoff, B 24, 939) 
Small crystals (from alcohol) 

Acetyl derivative Scales 

OXYPABACONIC ACID CgHgO, An acid 
formed by boiling calcium chloroitamalate with 
water (Morawski, J pr [2] 11, 450) Thick 
liquid — CaA'j 2aq rhombohedra 

TETBA OXY PENTAMErHENYLHYDBIDE 

Formed by the action 

of HOAo on the Ba salt of its carboxylic acid 
(Hantzsch, B 20, 2792) Oil— BaA"3^aq 
amorphous powder, almost insol water 

CarboxyUe acid CH(OH)<gO 

Formed from ammonium tri chloro di oxy 
hexenoic acid and baryta water at 60° — 
BaA'2 4aq bulky pp , insol water 
OXY PENTANE v Amyl alcohol. 

Di-oxy pentane CH2(CH CH20H)2 Mol w 
104 (260°) Formed from pentamethylene- 

diamine by HNO^ (Gustavson, J pr [2] 39, 542) 
Di oxy-pentane 

CHMe(OH) CH^ CH2 CH2(0H) (220°) at 713 

mm S G ° 1 0003 Formed by reducing aceto- 
propyl alcohol by sodium amalgam (Fieer a. 
Perkin, 0 J 51, 836, B 19, 2568, Lipp, B 
22, 2567) Liquid, miscible with water, decom- 
posing at 236° HBrAq at 100° forms an an- 
hydride (78° at 716 mm ), and finally GgH,oBr, 
( 201 °) 

Di.oxy pentane CHEt(OH) CHMe(OH) 
(187 6°) S G § 9945 , 9800 Formed from 

the corresponding di bromo pentane by succes 
sue treatment with AgOAc and baryta water 
(Wagner a Saytzeff, A 179, 308) Formed 
^^CHEt 

also by heating the oxide ^ith water 

at 100° (Eltekoff, J R 1882, 365) Yields a oxy 
butyric acid on oxidation 

Di oxy pentane CHPr(OH) CH2(OH) (206°). 
S G 999 Formed from the corresponding di- 
bromo pentane (Flavitzky, B 10, 230, 2240 , A 
179, 351) Yields oxy \alerio acid on oxidation 
P2O5 forms valeric aldehyde and methyl iso- 
propyl ketone 

Di-oxy pentane GMe2(OH) GHMe(OH). 
(177°) S G - 987 Made from the corro- 
sponaing di bromo pentane (Wurtz, A Ch [3] 
64, 468) Formed also by heating methyl iso- 
propenyl carbinol with dilute ELjSOg (Eondakofif, 
J R 20, 82) Syrup, with bitter taste Miscible 
with water, alcohol, and ether Yields oxy-iso- 
butyno acid on oxidation Yields methyl-iso- 
propyl ketone when heated at 220° 

Acetyl derivative G*H,g(OAo)^ (above 
200^ Oil, readily saponified 

Bentoyl dertvaftveGgHigfOBz),. [128% 
Laminae, sol alcohol and ether (Meyer, 0 B 69, 
444) 
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Di oxy-pentane 

OH, CH(OH) OH, OH(OH) OH, (177°). Formed 
by reduoing methylene-di-methyl'diketone (ace- 
tyl acetone) with sodium amalgam (Combes, 
A Oh, [6] 12, 229). Liquid, sol water 
Tri-oxy.pentaae 

OHMe(OH) OH, OH(OH) CH,(OH) (180° at 
27 mm ) S G § 1 186 , ^ 1 120 Got by oxi- 
dismg OH, OH OH, GHMe(OH) with KMn04 
The yield is 82 p o (Wagner, B 21, 3361) Syrup 
not volatile with steam 

Tri-acetyl derivative OaH9(OAo), (270°) 
at 740 mm S G § 1 120, 1 101 

Tn oxy-pentane 

OHEt(OH) CH(OH) CH,(OH) (192° at 63 mm ) 

S G 1 0851 Made by oxidising 

CHEt(OH) OH OH, (114°) with KMn04 (Wag- 
ner, B 21, 8349) Tne yield is 63 p c Thick, 
sweet syrup, miscible with water, alcohol, and 
ether 

Tri-acetyl derivative (266°) SG § 
1 122 , 1 103 Smells like onions 

Tri oxy-pentane 

OHMe(OH) GMe(OH) CH2(OH) • Pentenyl gly- 
cerin ’ (168° at 24 mm ) Formed from tigUo 
ricohol by addition of bromine and subsequent 
distillation (lueben a Zeisel, M 7, 68) Thick 
Uquid 

Tr% acetyl derivative (149°atl8mm) 
Tetra-oxy pentane C5H,204 [253°] S 6 at 

15° Formed by the action of hme on a solution of 
formic and acetic aldehydes (Tollens a Wigand, 
A 265,316) Prisms Inactive to light HI and 
P form 0,H,I,(0H), [180°] and 0,By,(OH) [62°] 
Tetra-acetyl derivative [84°] 
Penta-oxy pentane 

{CH,(OH) OH(OH)},CH(OH) [102°] Formed 
by reducing arabmose with sodium amalgam, 
the hquid being kept neutral with H,S04 
(Eihani, B 20, 1233) Prisms or needles, v e 
8ol water, v si sol cold alcohol 

OXT-PENTAinS TRICARBOXYLIC ACID 
0,H,(0H) 0(C0,H), OH,CO,H Formed from 
0,H5 0(C02H), 0H,00,H by successive treatment 
with HBr and EOH (Hjelt, B 16, 1258) 

Anhydride 0,Hj,0, Dicarbocaprolactonic 
acid [163°] Tnohnio crystals (from water), — 
BaOgHgO, — ^AgsOjHgO, pulverulent pp 
OXT-PENTA1& PHOSPHORIC ACID 
O4H, OH(OH) J»0(0H), [184°] Formed from 

isovmeno aldehyde and PCI, followed by water 
(Fossek, M 6, 627 , 7, 20) Monoclinio scales 
Yields isovaleno aldehyde on distillation and on 
treatment with KMn04 PCI, forms 0,H,oCl POCl, 
(184°-140° at 22 mm ) Reduced by HI and P 
to isopentane phosphonio acid OjHijPO, [161°] 

' — BaA'^2aq — ^Ba(HA"),. — AgA" amorphous pp 
OXY-PENTANE SDIPHONIC ACID 
05 Hjo(OH)SO,H Amylene isethionic acid 
Formed from chloro amyl alcohol (amylene 
chlorhydnn) and NajSO, (Falk, J pr [2] 2, 272) 
Decomposed on evaporation of its solution — 
NaA' — OaA', — CuA', 2aq pale blue lammae 
An isomeric aeid is formed by the action of 
SO, on iBoamyl alcohol (Schwarz, B 8, 691) — 
BaA', orystallme 

OXYPENTIC ACID 0.1^0, Jaq or C,H,04 
[19B°] Formed from ethyl aoetoacetio ether, 
bromme, and alcoholic potash (Demarqay, 0 B 
88, 289) Crystals, m sol cold water Am- 
monia converts its ether into a substance [77°], 


and its chloride into another body [204°] En 
and HgSO, yield 0,H„04 [96°] Oxypentie acid 
IS perhaps hy<uomuoonio acid (Gorbofl, J B» 
1887, 606, this vol p 443) ♦♦ 

OXYPENTINOIC ACID 0,Hg0, i e , 

OH, CO OH OH 00,H Aceto-acrylic acid. 
[126°] Prepared by boihng an aqueous solutiqji 
sodium ^ bromo-lfevulate for a few minutes, 
neutralising with NajOO,, again boiling, neu- 
tralising again, and so on till the solution hnally 
remams alkaline after boiling (Wolff, B 20, 426) 
Glistening plates V sol alcohol and ether, 
less sol cold water and chloroform 

Salts —CaA'g—ZnA'j amorjihous — AgA' 
needles 

OXY-PHENANTHRAQDINONE v Phenan- 

THBAQUINONB 

DI OXY-PHENAZINE Ci^HgN^O, Formed 
by heating di-amido phenazme with cone HClAq 
at 200° (Fischer a Hepp, B 23, 843 , Nietzki 
a Hasterlik, 24,1337) Reddish yellow needles 
(contammg 4aq) — B'2H2S042aq 

Di~aceiyl derivative [230°] (F a H), 
[226°] (N a H ) Pale yellow tables 
Dioxytriphenazme 
yNHCCOCN V 

OaH4<[ I ' I ^OgH^ Quinone homo* 
C CO C nh/ 

fiuonndin Formed by heating di 0 nitro di- 
phenyl quinone with alcoholic ammonium sul 
phide at 100°, the product being oxidised by 
exposure to air (Leicester, B 23, 2794) Dark 
green crystals, yielding a violet powder Its 
solution m HO Ac exhibits brownish red fluor 
escence 

OXYDIPHENYLS All these compounds 
yield diphenyl when distilled with zinc dust 
p Oxy diphenyl OH [165 (c 

307°) Formed by fusing diphenyl sulphonic 
acid with potash (Latschinoff, B 6, 194 , Osten, 
B 7, 170), by warming diazobenzene chloride 
with phenol, and in small quantity in the decom 
position of diazobenzene chloride by water 
(Hirsch, B 23, 3705) Plates, volatile with 
steam Yields a mono nitro derivative [67 °] and 
a di nitro denvative [154°] 

Acetyl derivative [89°] Plates, v sol 
alcohol and ether (Kaiser, A 267, 101) 
Benzoyl derivative [162°] Tables 
An isomenc or identical oxydiphenyl [162°] 
IS obtained from p amido diphenyl by the diazo 
reaction (Hubner, A 209, 348) 

00 Di-oxy-diphenyl 04H4(0H) 04H4(0H) 
[99°] Formed by potash fusion from diphenyl 
disulphomo acid (Limpricht, A 261, 831), and 
by dropping fluorene into fused KOH at 400° 
(Hodgkmson a Matthews, C J 43, 168) Orys 
tals (from benzene ligroin) 

pp Di-oxy-diphenyl [272°] (above 360°) 
Formed from benzidine by the diazo reaction 
(Gness, J 1866, 461 , Hirsch, B 22, 336), and 
by potash fusion from diphenyl di-p sulphonic 
acid (Engelhardt a Latschinoff, Z 1871, 261 , 
Doebner, B 9, 180) Got also by distilling di- 
oxy-phenyl benzoic acid with lime (Schmidt a 
Schultz, A 207, 334, B 12, 490) Obtained 
also by passing a rapidly alternating electric 
current through a solution of phenol (Dreohsel, 
/,pr [2] 29, 237) Lammas (from alcohol) 
Di-acetyl derivative [160°] 

Ethyl ether [176°] (Hirsch) 
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op-Di oxy-diphenyl [161®] (342°) Formed 
tn small quantity by potash fusion from phenol 
o- and p- sulphonic acids (Lincke, J pr [2] 8, 
43 , Herzig, B Icf, 2234), and by the action of 
nitroKs acid on op di amido diphenyl (Schmidt, 
A 207, 357 , B 12, 497) Yields a di acetyl 
derivative [94°] 

By fusing phenol with potash two more 
di ozy diphenyls [123°] and [190°] have been 
obtained (Barth a Schreder, A 156, 93 , 
B 11, 1336) The one melting at 123° yields 
C„H,(OMe), (310°-320°) and C,2Hg02(S0,H)2. 
whence Na^A'' 2aq and KA'aq 

Tn oxy-diphenyl C^H.rOH)^ Two 

isomerides of this formula [180°] and [205°] are 
formed by fusing fluorene sulphonic acid with 
potash at a little above 400° (Hodgkmson a 
Matthews, C J 43, 167) Neither gives any 
colour with FeClj The compound [180°] forms 
an acetyl denvative [100°] 

Tetra ozy diphenyl 0«H,(OH)2 CeH3(OH)3 
Dipyrocatechin [84°] Formed from diphenyl 
(a) disulphonio acid by potash fusion (Barth, B 
11, 133b) Needles FeCl, colours its solution i 
green 

Tetra ozy diphenyl Diresorcin 

[310°] Formed in small quantity by fusing re- 
sorcin or phenol with NaOH (Barth, B 12, 503 , 
Benedikt, M 1, 355 , 5, 177 , Herzig, M 11, 
419) Needles (containing 2aq) Gives a blue 
colour with FeCL, Phthalio anhydride and 
H2SO4 at 120° form 4aq, which gives 

blue solutions with alkalis 

Acetyl denvative [159°] 

Benzoyl derivative OiSjOBz)^ [199°] 
Fo-med fiom phloroglucin, BzCl, and NaOH 
(Skraup, M 10, 721 , Pukall, B 20, 1143) 
Ethyl ether C, U^iOEi), [114°] Plates 
Tetra ozy-diphenyl C„Hs(OH)2 CeHj(OH)2 
Dihydroquinone [237°] Formed by fusing 
hydroquinone with NaOH (Barth, AT 5, 600) 
Plates Tastes sweet FeClj colours it red, and 
then foims diqumhydrone C,2Hg04 and diquinone 
Cj^HgO^ [187°J 

Heza-ozy diphenyl CbH 2(OH)3 C„H. (OH), 
Formed by heating hydroccerulignone with 
HClAq at 200° (Liebeimann, A 169, 239 , B 9, 
1887) Plates, m sol water FeCI, gives a 
bluish grey pp Iodine yields CjsHsO,,, crystal- 
lising in blue needles 

Tn methyl ether C,2H4(OMe),(OH)j 
Formed from coeruhgnone and H5SO4 (Fischer, 
B 8, 158) 

Tetra methyl ether 0,2H4(0Me)4(0H)3 
Hydroccerulignone [190°] Formed by reduc 
tion of coeruhgnone (Lieberraann, A 169, 226) 
Monoclinio prisms (from alcohol) FeCl, oxi- 
dises it to coerulignone Yields 
C,2H4(0Me)4(0 Ac)* [217°-225°] 

4aq (Ewald, B 11, 1623) 

Hexa-methyl ether 0|2H4(0Me)a [126°] 
Tetra-ethyl ether 0,2H4(0H)3(0Et)4 
[176°] Crystals (from alcohol) (Hofmann, B 
11 , 802) 

Hexa^acetyl derivative C,3H4(OAo)* 
[145°] 

Hexa^propionyl derivative Needles 
Di - bromo heza - ozy - diphenyl Te tra • 

methyl derivative 0,8H3Br*(OH)3(OMe)4 
[262°], Formed from 0,*H3Br3(OAo)3(OMe)4 
[178°J, which IS got from di acetyl cosruligaone. 


HOAo, and bromine (Hayduck, B 9, 929) It 
yields 0,*H*Br*(OMe)e [140°] 

References — Di bromo and Di cHLOBO*HnzA 

OXY DIPHENYL 

(13) Heza ozy diphenyl Formed by fusing 
ellagio acid with potash (Barth a Goldschmidt, 

B 12, 1244) Needles, blackening at 250°, and 
melting at a higher tempeiature Its alkalme 
solution 18 blue, changing m air to red 

(7) Heza-ozy-diphenyl Formed from ellagic 
acid by fusion with NaOH (B a G), or by 
treatment with sodium amalgam (Cobenzl, Af 1, 
672) Needles, blackening at 230° Its alkalme 
solution is red, changing m air to green 

(5) Heza ozy diphenyl Formed by fusing 
hydroquinone with NaOH (Barth a Schreder, 
M 5, 697) Plates, blackening and melting near 
290° Its alkaline solution is red 

Acetyl derivative [172°] Needles 
OXY PHENYL ACETAMIDINE OgHjoNjO 
le CHPh(OH) C(NH)(NH2) [110°] Formed 

from mandehc imido ether and alcoholic NH, 
(Beyer, J pr [2] 28, 191) Needles (from ether) 
— B'HCl [214°] Prisms (from water) 

Di acetyl derivative 
CHPh(OAc) C(NH) NHAo [210°] (Pmner, B 
23, 2948) 

OXY-PHENYL ACETAMIDOXIM 

0,H, CH(OH) C(NHL)(NOH) [159°] Formed 
from the nitnle of mandehc acid and alcohoho 
hydroxylamine (Tiemann, B 17, 126 , Gross, B 
18, 1074) Crystals (from alcohol) Yields the 
derivatives CsH^NaN Oj, B'HCl, O^HgEtN^Oj 
[89°], and C8HB(CH2Ph)N,0* [103°] 

Reactions— I COCI2 forms the compound 
(CHPh(OH) C(NH*) N0)2C0 [121°] —2 Its hy 
drochloride reacts with potassium eyanate, form- 
ing CHPh(OH) C(NOH) NH CO NH* [127°] — 

3 Phenyl cyanate forms the compound 
CHPh(OH) C(NOH) NH CO NHPh [155°] — 

4 ClCOoEt yields CHPh(OH) C(NH*) NOCO*Et 
[107°] 

Acetyl derivative 

CHPh(OH) C(NHJ NOAo [140°] Crystals 
(from alcohol) 

Di acetyl derivative [113°] Plates 
Benzoyl derivative C,sH„NA [149<>]. 
Acetyl benzoyl derivative [165°] 

0 OXY PHENYL-ACETIC ACID 
[2 l]C,H4(OH) CH CO*H [137°] Formed from 
o ozy phenyl-glyozylio acid by reduction with 
sodium amalgam to CjH4(OH) CH(OH) CO*H, 
and further reduction of this acid with HI 
(Baeyer a Fritsch, B 17, 976) Needles, v sol 
water Gives a violet colour with FeCl, On 
heating it yields the lactone 

CeH4<:^^^*^CO, crystallising m tables [49°] 
(237°) 

m Ozy phenyl-acetic acid [129°] Formed 
by saponification of its nitrile and from w- 
araido-phenyl acetic acid by the diazo reaction 
(H Salkowski, B 17, 507) Needles, v sol 
water Coloured violet by FeClj 

Nitrile [3 l]C«H4(OH) CH* CN [53°] 
Formed from 06H4(NH ) CH* CN and nitrous 
acid Tnmetrio tables, v sol alcohol and hot 
water 

p-Ozy phenyl aoetio acid [148°] Formed 
by the action of nitrous acid on p amido phenyl- 
aoetio aoid (Salkowski, B 12, 1438), and by 
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BAponifying its nitnle, which is a product of the 
action of AgNO, on sinalbm (Will a Lauben 
heimer, A 199, 166 , Salkowski, B 22, 2137) 
Occurs m human urine (Baumann, B 13, 280) 
Pnsmatic needles, sol water and alcohol FeCl, 
gives a dark colouration — NH4A' — CaA'^ 4aq — 
PbA'a — ^AgA' minute needles 

Methj/l ether CMOH) CHo CO Me 
(310° 1 V ) S G S 1 1948 , *5° 1 1786 Oil 
Bthj/l ether EtA' (314° iV) SG J 
1 1886 , 1 1226 

Nitrile [70°] (330 6° iV) Made like 

itsw isomeride (Salkowski, B 22,2137) Tnclimc 
crystals Yields C,H4(OMe) OHjCN (287° 1 V ) 
S G £ 1 1001 

Methyl derivative CeH4(OMe) CHj CO^H 
[86°] Formed from OjH4(OMe) CHjCl and KCy, 
the product bemg sapomfied (Cannizzaro, A 
117, 243) Pearly plates — AgA' 

Ethyl derivative [88°] Plates 
Amide 0«H4(OH) CH^ CONH, [176°] 
Methyl derivative of the amide 
OA(OMe) CHj CONH2 [189°] Scales 
a Oxy phenyl acetic acid v Makdelic acid 
ao-Bi ozy-phenyl acetic acid 
CeH4(OH) CH(OH) CO^ Formed from sali- 
cyhc aldehyde, HCy, and HCl (Pldschl, B 14, 
1317), and also by reducing oxy phenyl glyoxylic 
acid (Bayer a Fntsch, B 17, 974) Syrup 
Yields a crystalline anhydride 

Methyl derivative of the nitrile 
0,H4(0Me5 CH(OH) CN [71°] Formed from 
methyl sancylio aldehyde and HCy (Voswinckel, 
B 16, 2026) Colourless crystals 
Bi-ozy phenyl-acetic acid 
[1 3 6]C«H,(OH)j CH, CO2H [64°] Formed 
from 0aH(0H)2(C02Et)2.0H2.C0^t and alcohoho 
potash (Pechmann, H 19,1449) Crystals (con- 
taming aq) — PbA'j 2aq needles (from water) 
op-Bi oxy phenyl-acetic acid Methyl de- 
rivative C«H4(OMe) OH(OH) CO ^ [93°] 

Formed from anisic aldehyde, HCy, and HCl 
^lemann a Kohler, B 14, 1976) Needles — 
CaA'2 —AgA' amorphous pp 

Amide 0,H4(OMe) CH(OH) CONH^ [159°] 
Nitrile 0,H4(OMe) CH(OH) CN [63°] 

Bi oxy-phenyl acetic acid 
C6H,(0H)2 OH2 COjfH [4 3 1] Homoprotocate 
chuic aciA [127°] Formed by heating its 
methyl derivative with HClAq at 176° (Tiemann 
a Nagai, B 10, 207) Slender needles (from 
benzene) FeClj gives a green colour 
Di acetyl derivative 
C,H,(OAc) 2CH2C02H [90°] (Nagai, B 11,668) 
Methyl derivative 

C,H3(OMe)(OH) CH^ CO^H [3 4 1] Homavanillic 
£L^ [143°] Made from its acetyl derivative 

[140°], which 18 got by oxidising acetyl eugenol 
Di-methyl derivative 
OaHj(OMe)2.CH2 CO^H Homoveratric acid [99°] 
(Tiemann a Matsmoto, B 11, 143) Needles 
(contaimng aq) 

Methylene derivative 
C3H,(02Cm0H2C02H [128°] Got from safrol, 
EMn04, dilute HOAo (Tiemann, B 24, 2882) 
Yields MeA' (279°), EtA' (291°), and an amide 
[173°] 

A di-oxy phenyl-aoetio acid [IBS^occurs in 
nnne after poisoning by phosphorus ^aumann, 
JB 6, 192) It crystallises in small needles 


Tri-oxy phenyl-acetio acid. Methylene 
derivative [4 3 1]03H,(02CH2) CH(OH) COJH 
[163°] Made from piperona^ by treatment with 
HCy and saponification (Lorenz, B 14, 793) 
Hexa-oxy-di-phenyl acetic acid llexa 
methyl derivative 

(C«H2(0Me),)2C(0H)C02H [176°] Formed by 

boiling the hexa methyl derivative of hexa oxy- 
benzil with potash (Marx, A 263, 266) Prisms, 

V sol alcohol, si sol water 

a-Oxy-di-phenyl-aoetio acid v Benzilic acid 
Tri-oxy-di-phenyl-acetio acid Di methyl 
derivative v Anisilic acid „ 

(B 2) OXY (A ) PHENYL-ACEIBINE 

C.H.<^p^>C^.(OH) [0 276'>-280'>] Formed 

by heating p oxy di-phenylamine with benzoio 
acid and ZnClj Formed also by heating (B 2) 
amido (A ) phenyl acridine with HCl at 200°- 
220° (Hess a Bernthsen, B 18, 695) Thm 
yellow crystals V sol alcohol and acetic acid , 
less sol ether Dissolves in caustic alkalis and 
in acids The ethereal and alcoholic solutions 
have a slight bluish-violet fluorescence The 
salts are all rather sparingly soluble, and have a 
tendency to separate in a gelatinous form 

Acetyl derivative C,3H,aN(OAc) [174°], 
glistening four sided prisms 

OXY - PHENYL - ACRYLIC ACIB v Oxy 

CINNAMIC ACID and COUMARIC ACID 

Oxy-di-phenyl-acrylic acid Methyl den 
native CeH4(OMe) OH CPhCOjH [189°] Made 
from anisic aldehyde, sodium phenyl acetate, 
and Ac^O at 160° (Oglialoro, Q 9, 533) Prisms, 
yielding CeH4(OMe) CH CHJPh when heated 
Methyl derivative of the nitrile 
C«H4(OMe) CH CPh ON [93°] Formed from 
anisic aldehyde, benzyl cyanide, and alcoholic' 
NaOEt (Frost, A 250, 169) White needles 
Reference — Phenyl ooumarin 
TBI OXY-PHENYL ALLYL KETONE Ac 
cording to Schiff (A 253, 336), filicic acid (vol u 
p 648) IS the isobutyryl derivative of this ketone 
[6 3 12] 0«H2(0H)2(0 OOPr) CO CaH^ 

OXY TBI PHENYL-ALLYL-PYRBOLE 

[112“] Formed by heat 

ing anhydracetophenone - benzil PhCBz CHBz 
with alcoholic allylamine at 100° (Japp a 
Klingemann, C J 67, 707) Monoolinic pnsms 
(from alcohol) , a Z> c =* 1 665 1 1 844 , jS =« 88° 63' 

0 OXY PHENYL-ALLYL THIO UREA 
CaH4(OH) NH CS NHC,Ha [99°] Formed from 
o amido phenol and allyl thiocarbimide in alco- 
holic solution (Von Chelmicki, J pr [2] 42, 442) 

V si sol cold, V sol hot, water 

o OXY PHENYL AMIDO ACETIC ACID 
04H4(0 H) CHj COjH Oxy - phenyl - glycoooll 

Formed by boiling chloro acetic acid (1 mol ) 
with 0 amido phenol (2 mols ) and water (Vater, 
J pr [2] 29, 289) Plates (containing aq), si 
sol water, v sol alcohol FeClj colours its 
solutions red At 105° it yields an anhydride 
which crystallises from alcohol m cubes 
Methyl derivative 

OeH4(OMe)NHCH2.C02H [142°] Formed from 
0 aniBidine and chloro acetic acid Rectangular 
plates — PbHjA^ — ^B'HCl crystals 

Ethyl derivativeO^^(0^i) NH CH^ COsH 
[120°] Formed from chloro acetic acid and 
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OeH^^Efc)NHa — ^EtA' long waxy needles — 

p-Oxy-phenyl amido-aoetic acid 
C«H,(OH) NH CH flCO^H Formed from chloro- 
acetic pcid and p amido phenol (V ) Plates, si 
sol water and alcohol FeCl, colours its solu 
tJpns red — NaA' 

Methyl derivative 

CaH,(0Me)NHCH2C02H Formed m like 
manner from p anisidme (V ), and also by sa 
ponifying its mtrile, which is got by heating 
anisaldehyde cyanhydrin with alcohohc NHj 
(Tiemann a Kohler, B 14, 1976) —Needles, 
Bol hot water"*— CuA'j — HA'HCl 
Ethyl derivative 

C„H,(OEt) NH CH^ CO^H [163®] Crystals (con 
taming ajaq) Yields, on heating, 

C6H,(OEt) NH CH^ CO NHC«H,(OEt) [140®] and 
other bodies (Bischoff a Nastvogel, B 22, 1788) 
J7.0XY- PHENYL . AMIBO • BENZENE SUL. 
PHONIC ACID CaH3(OH)(NHPh) SO.H Formed 
from CeH,(OH)NHPh [1 4] and cone H,SO, at 
100® (Limpricht, B 22,29 10) Small grey prisms 
Does not melt below 200® 

OXY-PHENYL AMIDO CBOTONIC ETHEB 
Methyl derivative C„H„NO, [46®] Formed 
from p anisidme and acetoacetio ether (Conrad 
a Limpaoh, B 21, 1649) 

DI OXY-PHENYLAMIDOETHYL BENZOIC 
ACID Methylene derivative of the an- 
hydride 0^6H,3^01 ic 

CHj<o>OA<ch^CH^ [157°] Formed from 
CH^O, 03H,(02HtCl) CO^Me and alcoholic anihne 
(Perkin, jun , 0 J 57, 1036) Prisms, v si sol 
hot alcohol 

OXY PHENYL AMIDO NAPHTHOQUINONE 

C,<^403(0H)(NHPh) Oxy naphthoquinone anil- 
ide [210®] Formed from C,oH4C102(NPh NO) 
and boilmg KOHAq (Plagemann, B 16, 896) 
Deep blue needles with metaliio lustre , sol 
alkalis 

0 OXY.PHENYLAMIDO PHENYL -ACETO 
NUBILE Methyl derivative 
C„H4(OMe) CH(NHPh) ON [61®] Formed by 
the action of aniline on C^H^^OMe) CH(OH) ON 
(Voswmokel, B 15, 2027) Six sided tables, sol 
alcohol 

OXY PHENYL AMIDO QUINONE ANILIDE 

C.H2(OH)(NHPh)0(NPh) Formed by heating 
Its ethers with alcoholic potash (Zincke a Hagen, 
B 18, 788) Small scales, si sol alcohol Cold, 
very dilute potash, converts it into the quinone 
0gH2(0H)(NHPh)02, a blue crystalline pp de 
compoamg above 200® 

Methyl ether 0^,(OMe)(NHPb)<gpjj 

[10 i°] Foimed by warming the compound 
03H2(NHPh) O(NPh) with MeOH and H^SO* 
(Z a H ), and also from azophenme, MeOH, 
and H2SO4 (Fischer a Hepp, B 21, 677 , A 262, 
253) Brownish red plates, forming blue salts 
with acids, CeH2(OMe)(NHPh)0, [189°] 

Ethyl ether 0,H2(0Et)(NHPh)0(NPh). 
[137°] Formed in hke manner, using EtOH 
liobutyl ether [138°] Needles 
OXY-PHENYL-AMIDO-THYMOQUINONE 
C.Me(0,H,)(0H)(NHPh)0, [135®] Formedby 

boiling oxy thymoqumone with aniline and 
alcohol (Schulz, B 16, 902). Lustrous, dark- 


violet needles (from alcohol), forming a violet 
solution in NH,Aq 

OXY-PHENYL AMIDO-TOLUQUINONE 

C4HMe02(OH)(NHPh) Formed from di phenyl 
di amido toluqumone by boiling with alcoholic 
H2SO4 (Hagen a Zmeke, B 16, 1560) Deep 
blue needles (from alcohol), decomposmg at 
250° 

Antltde O.HMe(OH)(NHPh)<®p^ 

Formed by treating its ethers with acids or 
alkalis Brown needles (from HO Ac) The 
ethers Cj^H.^MeNjO, [131°], C,jH,3EtN202 [116®] 
and C,9H,5(04H,)N202 [117°] are crystalline 
a, OXY-PHENYL-w.AMIDO.TOLYLGLYCOL- 
LIC ACID NHPh CH(OH) O 4 H 4 0 CH2 COfi. 
Formed from o aldehydo phenoxy acetic aci3 
and anilme (Rossmg B 17, 2992) Very un- 
stable in alkaline solution — HA'HCl [191°] — 
HA'HjSO, [186®] Yellow needles, v sol hot 
water 

m OXY DIPHENYLAMINE 

CgHjNH C4H4(0H) Phenyl amido phenol [82°] 

(c 140®) Formed by heating resorcin (1 mol ) 
with aniline (4 mols ) and CaCl^ (2 mols ) 
for eight houis at 280® , the yield being 85 p c 
of the theoretical (Calm, B 16, 2786 , Kohler, 
B 21, 908) White pearly plates, v sol 
alcohol Yields a crystalline nitrosamine 
NPh(NO) C4H4 OH [115®] —HA'HCl needles — 
H2A2HSO4 needles —BaA'2 oaq colourless 
plates, sol water 

p Oxy diphenylamine C^H^NH C8H4OH 
[70°] (330°) Prepared by heating hydro* 

quinone (1 mol ) with aniline (4 mols ) and 
CaClj (2 mols ) for ten hours at 260° , the yield 
being 90 p c (Calm, B 16, 2799 , 17, 2431) 
Foimed also by heating hydioquinone with 
amUne for sixteen houis at 300® (the yield being 
85 p c ), and by the action of anilme on quinone 
phenylimide (Bandrow ski, M 9, 133, 416) 
Plates, V sol aqueous alkalis and acids , si soL 
water Yields a nitrosamme [95®] On oxida 
tion with HgO in benzene it yields CijHgNO 
[97°] (B ) — HA'HCl slender needles, decom- 
posed by water — H A'HBr needles 
Isobutyl ethei C 4 H<,A' [68°] 

Formyl demative C,2H,9NO(CHO) 
[178°] White needles, sol alcohol 

Di acetyl demative NPhAc C8H4OA0 
[120°] Monoclmic prisms 

Di-henzoyl derivative [176®] Prisms 
Di oxy-diphenylamine NH(C4H40H)2 
Formed by heating resorcin with ammoniaoal 
CaCl^ at 200® (Seyevitch, G E 109, 946). 
Minute crystals (from dilute alcohol) 
o OXY PHENYL-ANGELIC ACID 
C„H,20, le C.H4(0H)CHCMeCH2C02H? 
[73®] Formed from salioyhc aldehyde, sodium 
pyrotartrate, and AojO (Fittig a Brown, A 265, 
290) Large plates, v sol chloroform — 
BaA'2 4aq — AgA' flocculent pp 
o.Oxy.phenyl-angello acid 
C,H4(0H) CH CEt CO2H [174®] Formed by 
boiling its anhydride with potash (Perkm, A 
160, 8^, C J 21, 472) Flat prisms (from 
dilute alcohol), si sol water and chlorofoniu— 
AgA' yellowish pp 

Anhydrxde C.H.<3?.co‘- C71“] (299»). 
Formed by boihng sodium salicylic aldehydo 
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^th butyno anhydride (Perkin. A 147, 233 , 
C J 21, 63, 472, Fletcher, 0 J 89, 447) 
Formed also by distilhng coumaryl propionic 
acid (Fittig, A 255, 288) Monoclmio crystals, 
a6c-1192 1 694, i8-67°18' 

(a) Methyl derivative 
C,H,(OMe) CH OHEt CO^H [88®] Formed 
from the anhydnde NaOH, and Mel, the result- 
ing 0«H,(0Me) CH OHEt CO-jMe (282°) being 
saponified (Perkin, 0 J 89, 435). Monoclmio 
crystals 

(3) Methyl derivative 
C;B^(OMe) CH OEt COjH P05°] Formed from 
xnethyl-salicylic aldehyde, butyric anhydride, 
and sodium butyrate Needles (from alcohol) 
Yields C«H,Br2(OMe) O^H^r^ CO^H [159®] and 
C«H,(OMe) CH OEt OO^Me (292°) HI forms a 
compound whence NajCO, produces o butenyl- 
phenol 

»-Oxy-phenyl-angelio acid 
C,H,(OH) OH OEt CO^H 

Methyl derivative [124°] Formed 
from anisic aldehyde, butyric anhydride, and 
sodium butyrate (Perkin) Needles (from 
alcohol) 

7 Oxy-phenyl-angelio acid Anhydride 
[63°] Made by distilling 

a phenyl levulic acid (Erdmann, A 254, 219) 
Plates (from CS^ and ligrom) 

Bi oxy-pheuyl-angeho acid Methylene 
derivative 


CHj<q>0^jOHjOHCHCHj.COsH Hydro- 

fiperic acid [78°] Formed by reducmg pipeno 
acid with sodium amalgam (Foster, A 124, 117 , 
Bun, A 216, 172, Weinstein, A 227, 32) 
Needles (^om hot water) Changes on heating 
with NaOHAq into a less soluble isomeric acid 
[181°] Both acids combine with bromine — 
NHA' — KHA BaA'j. — AgA' crystalhne pp 

Bi-oxy-phenyl angelic acid Methylene 

derivative OH,<^^CgH3 O4H. COgH [c 


160°] Prepared by heating piperonal with 
butync anhydnde and NaOAc (Lorenz, B 14, 
786) Long felted needles (from dilute alcohol), 
si sol water —AgA' . curdy pp 

Bi j?-oxy di-phenyl angelic acid Di- 

methyl derivative 

04H4(0Me) OH OH 0H(C03H) OH, C;H4(OMe) 
[111°] Made by reducmg 
(O^H^fO^Me) OH),G,H 00,H with sodium amal 
gam ^ittig a Politis, A 255, 802) Hard 
needles (from OS,), si sol water, v sol alcohol 
Yields a dibromide Oi,H,o®fa04 — CaA', 2aq — 
AgA' flocculent pp 

BI-OXY-Bl-FHENTL-ANTETBAZINE BI- 
HYBBIBE «^“0(OH) P OH, Q N QPh 

Formed from dioxyterephthaho ether, benzam- 
idme hydroohlonde, and dilute (lOp 0 ) NaOHAq 
(Pmner, B 22, 2624) Crystallme powder, 
msol water and alcohol —0„H,4Na,N40,4aq 
white needles 

OXT-PHEHTI^THBANOL O^H.A te 
Formed by the action 

0! H,304 on oxy-tnphenyl-methane carboxyho 
acid (Pechmann, B 18, 1616) Exhibits green 
flnorescenoe in ethereal solution. 


Bi-oxy-phenyl-anthranol G,oH| 40, ie, 
OA<o|o^‘^^O.H, Phenolphthaluhn A 
sticky mass got by dissolviifg phenol phthalin 
in Ei,S04 pounng into water (Baeypr, A, 
202, 91) Its ethereal solution fluoresces green 
Water at 170° converts it into phenol phthalie 
Potash-fusion gives di oxy benzophenone 
OXY-PHENYL>ABSINE v Abhike 


BI-OXy.PHBNYIrTBIAZOIE 0,H,NA 
O3H3 N--C(OH). O4H3 N CO;v 

I ^Nor I ^N PhenyU 

N=C(OH)/ HN CO< 

tirazol [263°] 

Formation — 1 By heating phenyl hydrazine 
hydroohlonde (1 pt ) with urea (2 pts ) for 4 or 
6 hours at 160°, the yield is 70-80 p 0 of the 
hydrazine hydrochloride used — 2 By heating 
phenyl semicarbazide (1 pt ) with urea (2 pts ) 
for 4 hours at about 160° 

Properties — Colourless glistening plates M 
sol hot water, si sol cold water, v sol hot 
alcohol, si sol ether Dissolves m cold aqueous 
alkalis and ammonia, and is reppd by acids un- 
altered It does not reduce alkaline solutions of 
Ag or Cu It IS not affected by boiling with al- 
kalis or acids (Pinner, B 20, 2358) 

TETRA-OXY-PHENYL-BENZOPYB AZOLE 

NPK§ioC(OH)o“cO>NP>> [« 150°] 

Formed by the action of HClAq on the phenyl- 
hydrazide which is made by warming di oxy 
quinone dicarboxylic ether with alcohol and 
phenyl hydrazine (Boniger, B 22, 1291) Begins 
to decompose at 126° — (NH4)^" ochre yellow 
powder, sol water 

OXY-BI-PHENYL-BENZYLIBENE PYB- 
AZOIE [147°3 Formed 

from oxy di phenyl pyrazole and benzoic alde- 
hyde (Knorr a Klotz, B 20, 2648) Needles 
Di oxy-tetra phenyl benzylidene dipyrazole 
OHPh [c 220°] Formed from 

benzoic aldehyde and excess of oxy-di phenyl 
pyrazole 

Exo OXY PHENYL-BENZYL KETONE v 

Benzoin 


Tri oxy-phenyl-bensyl ketone Di-mcthyU 
derivative v Anisoin 

Hexa oxy-phenyl-benxyl-ketone Hexa- 

methyl derivative 

0«H,(OMe), CO CH,.0,H,fOMe), [162°] Formed 
from hexamethoxy benzil, HOAc, and zinc dust 
(Marx, A 263, 255) Needles, msol cold water 

OXY-PHENYL-BENZTL-HETHYL PYBIM- 

IDIHE OPh.^g|^^^OOHJPh [243^ 

Formed from benzamidme hydroohlonde, benzyl - 
acetoacetio ether, and dilute (10 pc) NaOHAq 
(Pmner, B 22, 1626) Needles, msol water, t 
si sol alcohol 


Bi oxy-phenyl-beniyl-methyl-pyrimldme 
Ethyl derivative 

P42®] Formed 

from p-ethoxy-benzamidine hydroohlonde, 
benzyl-aoetoacetio ether, and NaOHAq (Pmner, 
B 23,2956). Needlea, T iL sol. hot aloohol 



OXY-PHENYL-BUTYRIO ACID 


OXT-PHEmri BENZYL.FYBIHIDINE 
CH^Ph 0 

phenylacetamidine* hydrochloride, benzyl aceto- 
acetic ether and dilute (10 pc) NaOHAq 
(Pinner, B 22, 1623) Needles, v si sol water 
, Oxy-phenyl di-benzyl pyrinudine 

CHjPh C<^ [180°] Formed 

by heating ‘ cyanbenzyline ’ (derived from benzyl 
cyanide) with HClAq (Wache, J pr [2] 39, 268) 
Di oxy phenyl benzyl pyrimidine 

CHPh(OH)C<^^®^(^jjj^CH [218°] Formed 

from a oxy phenyl acetamidine and benzoyl- 
acetic ether (Pinner, B 23, 2951) Felted 
needles, v si sol water, sol alkalis and acids 
OXY PHENYL BIURET 
(NHPhCO),N(OH)^ [178°] Formed by the 
action of an aqueous solution of hj droxylamine 
on phenyl cyanate (von der Kail, A 263, 263) 
Needles, si sol hot water Does not reduce 
Fehling’s solution 

p-OXY PHENYL -BROMO jp-TOLYL THIO- 
UREA C,H,(OH) NH CS NH C,H«Br 

Acetyl derivative [156°] Formed by 
the action of acetyl oxy phenyl thiocarbimide on 
bromo-p toluidme (Kalckhoff, B 16, 1832) V 
sol acetic acid, si sol alcohol and ether, insol 
water 

OXY PHENYL BUTANE v Butyl phenol 
Di oxy phenyl butane 

CHPh(OH)C^,CHOH (c 200°) A thick , 
syrup formed by reduction of CO C2H4 OHO 
(Buicker, A Ch [5] 2b, 469) 

Di oxy di phenyl butane 
CPhAIe(OH) CPhMe(OH) [120°] Formed by 
adding sodium amalgam to a solution of aceto- 
phenone in dilute alcohol (Emmerling a Engler, 
B 4, 147 , 6, 1005 , Buchka, B 10, 1714) Long 
prisms, insol water, v sol alcohol Split up 
by long boiling in acetophenone and phenyl 
methyl carbinol (Zincke a Thorner, B 13, 641) 
Di oxy tetra phenyl butane 
CHJ>h CPh(OH) CPh(OH) CK^Ph [213°] 

Formed, together with an isomeride [172°], by 
reducing benzoin with zinc (Limpncht a 
Schwanert, A 155, 60, Zagoumenny, B 7, 
1651 , Wislicenus, A 248, 5) The compound 
[213°] IS formed, together with an isomeride (?) 
[61°], by reducmg benzoin with Na and alcohol 
(Limpncht, A 155,98) The compounds [172°] 
and [213°] are both converted by heat into 
phenyl benzyl ketone and phenyl benzyl 
carbinol 

OXY-DI PHENYL-BUTANE CARBOXYLIC 
ACID CH(C02H) CHj CH(OH) CH2.0,H5 

Tetrahydrocomictdanc acid Formed bv re 
ducing hydro comiculano acid with sodium 
amalgam (Spiegel, A 219, 35) Thick oil, decom- 
posed by boiling with water, yielding the lactone 
Lactone O.^^Og [71°] 

Oxy phenyl butane dioarboxylio aeid v. Oxx- 

BINZTL-PYBOTABTARIO ACID 

Bi-oxy-di-phenyl-bntane dioarboxylio aoid 
C,H*(OH) OH, CH(00,H) CH(OO.H) CH, O.H,OH 
Formed by heating salicybo aldehyde with 
fodmm Buoomate and Ac.O, saponifying the 
resultmg *dicoumann,’ ana reducing the pro- 
duct with sodium amalgam (Fittig a Dyson, A 
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255, 281) Colourless crystals, ▼ sol aloohoL— 
OaCigHj^Og 6aq — AgjA" bul^ white pp 
Lactone 

Dicov^ 

mann tetrahydride [224°] Formed by heat- 
ing the acid above 100° Needles (from chloro- 
form alcohol) 

Di oxy-di phenyl butane dicarboxylic acid, 
/CH CHg OHj-GHv 

Lactone \ / >C,H4 

\co O OCO / 

[210°] Formed by treating C2H4(CO C.H* CO.H)^ 
With sodium amalgam (Gabnel a Michael B 10, 
2209) Needles (from alcohol), insol water The 
corresponding acid is unstable 

DI p-OXY-DI PHENYL BUTINENE D% 

methyl ether 

C«H4(OMe) CH CH CH CH C4H4(OMe) [225°] 

A body formed on heating anisic aldehyde with 
sodium succinate and AcgO at 120° (Fittig a. 
Politis, A 255, 307) Crystals, insol water, m. 
sol HOAc 

DI- OXY-DI- PHENYL. BUTINENE DI - 
CARBOXYLIC LACTONE 

Dicoumarin 

[above 330°] Made by heatmg salicylic aide 
hyde with sodium succinate and ACoO at 140° 
(Fittig a Dyson, A 255, 276) Needles (from 
HOAc) Not attacked by cold alkahs 

0 OXY PHENYL BUTYLENE DICARBOXY. 

Lie ACID C,H4<^g.^Qgjyjg^Q^ 

[171°] Made by heating salicylic aldehyde with 
sodium pyrotartrate and ACgO for 30 hours at 
120° (Fittig a Brown, A 255, 285) Plates (from 
water) Yields Ba(C,JIj04)2 3aq, CaA'oSaq, and 
AgA' 

Di oxy di phenyl butylene dioarboxylio acid 

Lactonic acid 

C(,H,<ch C CH(CO^) CHj C^,(0H) ’ 
by boiling dicoumarin with NaOHAq and adding 
sodium amalgam (Fittig a Dyson, A 255, 277) 
Needles, si sol hot water — BaA'oXaq — 
AgCisH^Oj curdy pp 

Lactone C4H4<^^g C -CH 
[256°] Ootained by heating the lactonic acid 
at 130° Crystals, insol water, NaoCOjAq, and 
NaOHAq Yields an unstable dibromide 
a 0XY-/3.PHENYL-ISO.BUTYRIC ACID 
OH2Ph CMe(OH) COgH [99°] Made by the 
action of KCy on the bisulphite compound of 
benzyl methyl ketone, the product bemg saponi 
fied (Gabriel a Michael, B 12, 814) Long 
prisms, sol water and alcohol 
/3-Oxy-/5-phenyl-iBobutync aold 
CHPh(OH) CHMe COgH [125°] Formed by 
reducing o benzoyl-propionio acid with sodium- 
amalgam (Perkin, jun , a Caiman, C J 49, 161) 
Needles, v e sol hot water — AgA' crystals 
A-Ory-7-phonyl-butyno acid 
OHgPh CH(OH) OH* COgH [98°] Formed by 
boihng phenyLisocrotomo acid with NaOHAq 
(Fittig, B 24, 84) Flat needles. 

7-Oxy-7-pheuyl-but3rrio aoid 
CHPh(OH) CHg CH, CO,H ‘ BenzhydryVpro- 
pwrnc acid * ^6®] Formed by reduomg benzoyl* 
propiomo acid with sodium-amalgam (Buroker* 
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Bl [2] 87tB, A Ch [5] 26, 456) , and also by 
boiling its lactone with baryta Flat crystals 
(from CSj), splitting up at 70° into water and 
lactone Chromic acid mixture oxidises it to 
benzoyl propionic acid — BaA j — CuA'a — AgA' 
ozysteJline pp 

iooiono [87°] (306“) 

Formed from 'y bromo 7-phenyl butyric acid by 
treatment with Na^CO, or boiling with water 
(Jayne, A 216, 103) Formed also by boiling 
phenyl paracomc acid with diluted (1 1) HjSO* 
(Erdmann, A 228, 178) Six sided trimetric 
tables (from GS2) ^ ah 611 1 426 It has a 
pleasant odour, and is volatile with steam 

AtntdeCHPh(OH)CH^CH^CONK, [86°] 
Formed by heating the lactone with alcoholic 
NH* at 100° (Fittig, A 256, 155) Monoclinio j 
prisms, y sol hot water Forms unstable 
OioHijNOaHCl, crystallising in needles 

0 Oxy phenyl butyric acid Methyl dert- 
vaHve 0,H,(OMe) C3H, CO^H [56°] Ob- 
tamed by reducing either («)- or (&) methoxy- 
phenyl crotonic acid with sodium amalgam 
(Perkin, G J 39, 433) Transparent prisms 
^rom light petroleum) May be distilled — 
BaA's (dried at 100°) 

a - Oxy - di phenyl - isobutyric aoid v Di 

BBNZTL-OLVCOLLIO ACID 

7-0xy-di-7 phenyl butyric acid 
CPh2(OH) C2H4 CO^H [145°] Made from its 
lactone (Auger, A Ch [6] 22, 316) Thin leaflets 
(from alcohol) Changes to lactone on melting, 
but 18 stable at 100° — BaA'^ micaceous plates, 
Bol water 

La cf on a CPhj<^Qj^^^ [90°] Formed by 

the action of succmyl chloride on benzene m 
presence of AlCl, Leaflets , inaol water, si sol 
cold alcohol 

Oxy-tri-phenyl-butync acid 
CHPh(OH) CHj CPhg COjH Formed by re- 
ducing di-phenyl-benzoyl propionic acid m 
alkahne solution with sodium amalgam (Japp a 
Klingemann, 0 J 67, 680 , B 22, 2882) 
White sohd, sol Na^CCaAq 

Lactone [153°] Small needles, 

sol hot alcohol. 

jSy Di-oxy-7-phenyl butyric acid 
OHPh(OH) CH(OH) CH^ CO^H [118°] Made 
from its lactone, which is got by oxidising 
phenyl isocrotonio acid with KMn04 (Fittig, B 
21, 920) Crystals, forming the lactone on 
m^tmg 

Lactone [87“] 

Melts when hydrated (with J aq) at 77° 

Bl oxy phenyl butyric acid 

Methyl derivative 

[4 1] CaH4(OMe) OH(OH) CH^ CH* CO^H Got 
from its lactone [53 5°], which is made by the 
action of sodium amalgam on bromo p methoxy- 
phenyl-butyrolactone (Fittig a Politis, A 266, 
299) The free acid is solid, and yields the 
lactone when heated to 80° — BaA', amorphous 
mass 

Bi-oxy-phenyl-isobutyno aoid 

Methyl derivative [4 3*1] 

C;a,(OH)(OMe) OHj-CHMe COjH Hydrohomo^ 
feruhe aoid [116°] Obtained by reducing 
OA(OH)(OMe) CH CMe OOaH (Tiemann a. 


Eraaz, B 15, 2070) Sol water, alcohol, and 
ether 

Di-methyl derivative 
C;a,(OMo)4 CIL CHMe CO^il Methyl hydro- 
fionioferulic acid [69°] Got m like manner 
Crystals 

Methylene derivative 

CH CHMe CO H Bydrohomo- 
caffeic acid [77°] Formed by reduction of 
the methylene derivative of di oxy phenyl 
methacrylio acid (Lorenz, B 13, 760) Thick 
prisms, si sol water, v sol alcohol and ether 
Di-oxy di phenyl butyric acid ? 

CH, CPh(OH) CPh(OH) CO H I ormed from its 
nitrile, which is made from acetophenone, KOH, 
and aqueous KgFeCya (Buchka, B 20, 389) — 
BaA '2 3^aq 

o-OXY-PHENYL-CAKBAMIC ACID Ethyl 
ether C,H„NO, le CftH,(OH) NH CO^Et 
[85°] Formed from 0 amido phenol and 
ClC02Et (Groenvik, Bl [2] 26, 177) Triclmio 
prisms (from ether alcohol), almost insol cold 
water Yields, on distillation, alcohol and the 
anhydride 

Anhydride or 

OaH,<^Q^C OH Oxycaibanil Oxyinethenyl 

amidophenol Anhydro 0 aniido phenyl carbonic 
acid Carbonyl amido phenol [138°] (above 
860°) 

Formation — 1 As above— 2 By heating 
oxy phenyl urea (Kalckhofl, B 16, 1828) —3 
By distilling 0 amido phenyl ethyl carbonate 
(Bender, B 19, 2269, 2950) — 4 By heating a 
mixture of urea ando amido phenol (Sandmeyei, 
B 19, 2655) — 5 By the action of phosgene on 
o-amido phenol in benzene (Chetmicki, B 20, 
177 , Jacoby, / pr [2] 37, 29) —6 By heating 
0 amido phenyl di phenyl carbamate (Lellmann 
a Bonhoffer, B 20, 2120) 

Pfoperhes — Needles (from water), sol al 
cohol, ether, and alkalis Decomposed by 
heating with HClAq above 150° into CO, and 
o amido phenol Bleaching powder and HCl 

yield crystalline C6H3C1 <^^q^^CO, whence 

NTT 

further action of HClAq forms C,H3Cl<^ q ^CO 

[196°] Br forms C,H,BrO,(NH) [196°] HNO, 
produces C;H,(N02)02NH [2o6°] Injected into 

rabbits, it becomes CaH3(0S03H)<^^^^C0 

^ (Nencki, M 11, 253) — AgC7H4N02 curdy pp 
Acetyl derivative 0,H402NAo [98°] 

Crystallises from water 
Phenyl-hy dr azide 

C,H*<^^^>C N2HPh [208°] Yellow needles 
Ethyl derivative C,H4 <^^q^^OO. 

[29°] (300°) Formed from the silver salt and 

EtI Crystalline Converted into ethyl amido* 
phenol by heatmg with fuming HClAq at 180° 

Ethyl ether 0,H,<;|Q^COEt (226“. 

230°) Formed from amido phenol hydrochloride 
and NH C(OEt)2 (Sandmeyer) Liquid, converted 

by HCOAq into EtCl and OA<^<f>CO 
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p.Ozy phenyl-oarbamio acid Ethyl ether 
ObH„NO, te NHCOaEt [120°] 

Fonned from p amido phenol and OlCO^Et 
(Groenvik, Bl [2] 26, 179) Monoclmio tables, 
V sol alkalis The ethyl derivative 
OaH^rOEt) NHCOjEt, formed from ClCO^Et and 
OaH4(Naj(OEt) (Kdhler, J pr [2] 29, 267), 
crystallises m needles [94°], msol water 

Reference — Ohlobo oxy-phbnvl cabbamio 
ACID 

p OXY-DI-PHENYL-CARBINOL C„H,20, % e 
CaH, CH(OH) OaH,(OH) [161°] Formed by 
reducing oxy benzophenone with sodium amal 
gam (Doebner A 210, 253) Silky needles (from 
water) Coloured red by FeOlj 
oP’Di oxy di-phenyl carbmol 
CH(OH)(CaH, OH)^ [160°-166°] Made by 
reducing di oxy benzophenone (salicyl phenol) 
with sodium amalgam fMichael, B 14, 667) 
Amorphous powder, sol not alcohol 
Di oxy tn phenyl carbmol 
CaHaC(OH)(C„H,OH)2. [0 100°]. Made by 

warming PhCClj with dry phenol, and treating 
the product with water (Doebner, A 217, 227) 
Formed also by wanning phenyl glyoxylio acid 
with phenol and H^SO, at 120° (Homolka, B 
18, 988) Brick red powder, insol cold water , 
melts under hot water Its aloohoho solution 
dyes silk feebly yellow In alkalis it dissolves 
with deep violet red colour, and is reppd by 
acids 

Di acetyl derivative 
OaH, C(OH)(OaH,OAc)2 [119°] Colourless 
prisms (from dilute alcohol) 

Tn oxy tri phenyl carbmol Anhydride 


Water at 260° yields phenol and di p-olj 
benzophenone —4 On warnung with EOHAq 
and KCy and adding HCl, a product is got 
which, when heated with Ac^O, yields tn-aoetyl 
hydrocyanaurm [194°] 

Salts —(NHJjOjjBjaO, dark red needles 
with steely lustre —0.,H,a0,HClip[0Et red 
crystals ~(0,^,aO,HCi)HOAo r^ needles — 
(0,„H,40,)8HaS0*4aq bnck red cubes, si sol 
cold alcohol — 0„Hi40,(NH4)HS0, — 
G,aH,40,NaHS0s — G,gHi40,EHS0, mmate 
colourless tables — 0„H,40,H2S04 — 
(0jgH,40j,)2H2S04 blmsh violet needles. 

Di acetyl-derivative 
(OaH4(OH))2C(OAo) 0,H40 Ao [168°] Formed 

from aurin and Ao^O at 100° Colourlesa tablet 
(from alcohol) 

Tetra-oxy>tri-phenyl-carbmol 
0».H,aO, te OaH,C(OH)(CaH,(OH)2),. 

Anhydride 0,aH^a0g Resorcin heneein. 
Formed by heating benzo trichloride with re- 
Borcm at 180° (Doebner, B 13, 610 , A 217, 
234J Large crystals (from alcohol and HOAo) 
Yellow by transmitted, violet red by reflected 
light , at 130° it loses 2HP, and at 200° it is 
decomposed Dilute alkaline solutions show 
yellowish green fluorescence, but less mtense 
than fluorescein , they dye wool yellow Insol 
water, v sol alcohol Zinc dust and HOI re- 
duce it to tetra oxy tn phenyl methane Brom- 
me in alcohol and HO Ac forms a flery red pp 
CagH^Br^jOg, which closely resembles eosm Its 
salts dissolve readily m alcohol and dye wool 
and silk like eosm 

Penta-oxy-tri-phenyl'Carbmol 


0„H|,0, te (C.H.(OH))jO<q“^^ Amm 

Rosolic acid 

Formation — 1 By heating phenol with 
oxalic acid and H^S04 (Kolbe a Schmitt, A 119, 
169, Dale a Schorlemmer, A 190, 79) —2 By 


(C,H,(0H),)2C(0H) C4H4OH 

Anhydride Formed by heatmg 

resoicm with formic acid and ZnClj at 140° 
(Nencki a Schmid, J pr [2] 23, 647) Hygro- 
scopic brick red powder, v sol alcohol 

p OXY-DI-PHENYL-CAEBINOL o-CABB- 


heating phenol with formic acid and ZnCl^ at 
120" (Nencki a Schmid, J pr [2] 23, 549 , 25, 
273) — 3 By the action of idClj on a mixture of 
phenol and tn chloro nitro methane (Libs, B 
16, 1276) —4 From para rosaniline by the 
diazo reaction (Fischer, A 194, 208) —6 From 
di p ox> benzophenone by treatment with PClj, 
and heating the product with phenol and H. SO4 
(Caro a Graebe, B 11, 1350) 

Preparation — Phenol (10 pts ) is heated with 
dried oxalic acid (7 pts ) and Hj,S04 (6 pts ) at 
120°- 130° about 24 hours, until gas no longer 
comes off rapidly The product is poured into 
water, the pp ^ssolved in NaOHAq, saturated 
with SOo, and mixed with much water The 


OXYLIC ACID 

Methyl derivative of the anhydride 
/CH C,H4 OMe 

CgH,/ \ [117°] Formed by w- 

^COO 

ducmg methoxy benzophenone carboxylic acid 
with zinc and alcoholic HCl (Nourrisson, B 19, 
2103) Flat white needles, v sol warm alcohol, 
insol water 

Oxy-tri-phenyl-oarbinol carboxylic acid 
Anhydride O.H,(OH)CPh<Q*’^>CO 

I Oxy di phenyl phthalide [166°] Prepared by 
I heating 0 benzoyl benzoic acid with phenol and 
SnCl, to 120° , yield 100 p c of the benzoyl- 


filtrate from rosoho acid (which amounts to benzoic acid (Pechmann, B 13, 1613) Colour- 
70 p 0 of crude product) is saturated at 70° with less crystals Sol all ordinary solvents except 
HCl, and on coohng it deposits aurm sulphite water and hgroin By fusion with EOH it gives 
This is recry stallised from dilute alcohol, which benzoic acid and oxy -benzophenone With 

depcsits methyl aurm on cooling, wlule the alkalis it forms a deep-red solution By strong 
mother liquor, saturated with SOj, deposits aurm H2SO4 it is converted mto oxy-phenyl anthranol 
sulphite, which 13 freed from SO, by heat (Zul- « o 
kowsky, A 194, 119, 202, 184) A 

Properties — Dark red trimetric crystals gives oxy tripl 
(from alcohol HOAc) or red needles with green Acetyl derivative Og4H|,Oa(OAo). [186°]. 
lustre (from alcohol) Not melted below 220° Colourless crystals 

Its alkalme solution is crimson Di-bromo- derivative CsoH,|Br|Ox(OH)« 

Reactions— 1 Reduced by sinc-dust and [196°] Spikes 
HOAo to tn-oxy-tn phenyl methane — 2 Ague- Acetyl di bromo- derivative 
ous NHj at 120° yields para-rosamhne.— 8. 03«H„BrjO,(OAo) [172°] Colourless prisms. 
VoL III 3 B 


On reduction it 
lenyl methane carboxylic acid 
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*ap -di^ozy-di* phenyl -earbinol oarbozylie 
anhydride Methyl derivative 

[117=] Made by re 

duoing * anisolphthaloylio ' aoid (Noumssoni 
Bl [2] 46, 206) Needles, msol water, v e sol 
alcohol 

Di-ozy-tri-phenyl-oarbmol oarbozylie aoid 
Anhydrtde 0A(0H),CPh<°*®'*>00. 

Benzene resorcin phthaleln [176®] Made by 
heating benzoyl benzoio aoid with resorcin 
(Pechmann, B 14, 1859) Prisms (containing 
CHCl,) meltmg at 114® (from chloroform) Its 
alcoholic solution turns greenish blue on siddi 
tion of HCl On heating with HaS04 it yields 
anthraquinone, H2SO4 actmg on its solution in 
HOAc forms O40H24O, [286°], which yields 
C4 oH,4Ac,0, [246°] 

Di acetyl derivative A(OAc)^ 

[137°] 

Dl-bromo^ derivative OjoHi2Bri^4 
[219°] 

Tn-ozy-tn-phenyl-oarbinol-oarbozylio aoid 
Anhydr%de (O.H,(OH),)OPh<^«®‘>CO 

Benzene pyrogalloUphthaleln Prepared by heat 
ing benzoyl benzoio aoid with pyrogallol and 
crystallising the product from acetic acid (Peoh 
mann, B 14, 1864) Four-sided tables (contain- 
ing AcOH), [190°] Sol most solvents except 
ligroin, si sol hot water It dissolves in alkahs 
with a green colour 

Tri acetyl derivative OmH„ 02 (OAo)s* 
[231°] Fine needles Sol Ac^O 

BI-OXY DI-PHENYL-CABBOLACTONE v. 

JaO-EtJZANTHIC ACID 

OXY-DI-FHENYL-DI-CABBOXYLIO ACID 

Hexahydride 0,4!!, A A.n unstable aoid 
formed by boiling hydro oxybenzyluric acid with 
potash (Otto, A 134, 330) Yields £t^" (206°), | 
a heavy oil 

Di-p-ozy-diphenyl esrbozyho aoid G,,H,o04 
le. [4 1] OA(OH) 04H3(0H)f00^) [14 2] 
[270°] Made by fusing diphenylene ketone di- 
sulphomc acid with potash (Schmidt a Schultz, 
B 12, 496) 81 sol water, v sol hot alcohol 

Di p-ozy-diphenyl dioarbozylio aoid 
C4H4(OH)(COaH) CA(OH) CO^H [161°] 8 

0062 at 16°. Formed by heating sodium di 
oxy di phenyl with COj at 200° under high pres- 
sure (Schmitt a Kretzschmer, B 20, 2703) 
Minute needles, si sol water, ITeCl, colours its 
solution bluish violet 

Tetra ozy-diphenyl dioarbozylio aoid 
CA(OH),(COA) CA(OH),CO^ Di resorcin 
dncaz^boxylic acid Formed by heating tetra> 
oxy diphenyl (diresoroin) with KHCO, and a 
little water at 130° (Will a Albrecht, B 17, 
2106) Yellowish powder, decomposing, without 
meltmg, above 300°.— £,A'^ — ^BaA" 6aq ~Agj,A", 
white pp 

Tetra-ozy-diphenyl dioarbozylio aoid 
0A(0H)2(C0^) OA(OH),(CO,H) Dehydro- 
diprotocatechuic acid [above 800°] Formed 
by fusing * dehydrodivanillin * with potash 
(Tiemann, B 18, 8496), Amorphous, y. sh sol 
water, si sol alcohol 

Feata-ozy-diphenyl oarbozylio aoid 

Formed by the action of POOl, on 
0-tn ozy-benzoio aoid (Sohiil, 0 , 17 , 562 , A* 


245, 87) Yellowish astringent powder — BaA%s 
greyish white powder 

Penta-acetyl derivative 
White powder, rapidly darkening in air 
Ethyl ether EtA' [102°] 

Ponta-ozy di phenyl oarbozylio aoid 4. 

0,4H, A Formed by heating phloroglucm oarb- 
oxyho acid with POCl, (Schiff) Beddish browa 
hygroscopic mass, resembhng tannin and the 
preceding isomeride 

T£TXA4)XY-DIPH£NYL DICABBOXYUC 
ALDEHYDE Di-methyl derivative 
OA(OMe)(OH)(CHO) OA(OMeKOH) CHO 
Dwanilltn [304°] Formed by boiling vanillin 
OA(OMe)(OH)(CHO)[3 4 1] with FeCl, (Tie 
mann, B 18, 3493) Slender white needles, si 
sol alcohol, sol alkalis 

Tetra methyl derivative [138°] 
p OXY-PHENYL-CINNAMIC ACID Me- 
thyl derivative CArOMe) OH CPh CO,H 
[189°] Formed from sodium phenyl acetate, 
anisic aldehyde, and Ac^O (Oglialoro, O 9, 633 , 
10, 481) Prisms (from alcohol), si sol water 
O OXY-7 phenyl. ISO CEOTONIC ACID 
CA CH CH CH(OH) CO,H [116°] Formed 
by boiling cmnamio aldehyde with aqueous HCy 
and HOI (Matsmoto, B 8, 1144 , Peine, B 17, 
2114) Formed also by heating the ethyl ether 
of styryl ^ hydantoin with concentrated baryta 
water (Pinner a Spilker, B 22, 690) Styryl \l/ 

hydantom CHPhCHCH<Q2.cNH ’* 

obtamed by the action of warm alcoholic potash 
on styryl hydantoin [172°], an isomeric body 
previously described by Pinner (B 20, 2353) as 
oxystyryl pyrazole Styryl hydantoin is got by 
the action of boiling dilute HClAq on (a) ur 
amido phenyl crotonic nitrile 
CHPh CH CH(NH CO NH,) CN [160°], which is 
made by heating oxy phenyl isocrotonic nitnle 
with urea 

Properties —Needles, si sol cold water, v 
sol alcohol and ether 

Salts — PbA'j 2aq needles — AgA' minute 
xiocdlcB 

Methyl ether MeA', (290°) Liquid 
Ethyl ether 'Elk' (2Q5°) (Peine; 

Nitrile CHPh CH CH(OH; CN [81°] 
Formed from cinnamic aldehyde, KCy, and HCl 
Crystalline grains (from benzene ligroin) Con 
verted by hydroxylamine into the crystalline 
amidoxim CHPh CH CH(OH) C(NH,) NOH 
(Bornemann, B 19, 1613) 

o.Ozy.plienyI.crotonio acid (a) Methyl 
derivative CA(OMe]CH CMe COA [118°] 
Made from its methyl etner by boiling with alco 
holic potash (Perkin, O J 33, 213 , 39, 431) 
Monoclimc crystals (from alcohol) , ah c 
« 863 1 1 252 , j8 « 64° 64' (Fletcher) Not con 
verted into its (B) isomeride by light With PCI5 
it gives MeCl, HCl, and the anhydride Cone 
H2SO4 also forms propionic coumarin Sodium 
amalgam reduces it to methoxy phenyl butyric 
acid With Br and with HI it behaves like the 
(/B) acid 

Methyl ether of the {a)-methyl deri- 
vative OA(OMe} CH CMe CO^ (276°) S G 
^ 1 1112 , fg 1 1061 Formed from sodium pro* 
pionic coumarm and Mel Liquid 
{B)-Methyl derivative 
OA(OMe)CH.OMeOO^ [101^ Formed 
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from methyl salicylic aldehyde, sodic propionate 
and propionic acid 

Properties — Monochnio crystals , ah c 
*1281 1 762 i3=.84° 18' (Fletcher) With 

PCI5 it gives the chloride of the acid Cone 
H^SO. appears to polymerise it Behaves like 
♦he (o) isomende with sodium amalgam Witii 
dry bromine vapour it forms the compound 
C,H.^]^(OMe)OHBr OMeBr COjH [c 200°] 
With HI (S G 1 94) it umtes, forming a product 
whence N^OO, liberates the methyl derivative of 
o-allyl phenol — AgA' white pp 

Methyl ether of the {fi)-methyl deri- 
vative MeA' (0 286°) SG 14 11279,^ 
1 1136 X / u ^ 

(/8) Ethyl derivative 
C,H,(OEt)CH CMe CO^ [133°] Formed from 
ethyl-salicylio aldehyde, sodic propionate, and 
propionic anhydride Large tables (from al- 
cohol) Its Ba salt forms satiny needles 

Anhydride Propwntc 

coumann MethyUcoumann [90°] (292 6°) 

Formed by heating sodium saUcylic aldehyde 
with propionic anhydride (Perkin, C J 28, 10) 
Tnmetnc crystals ^ab 1950 1 4001 Smells 

like coumarm, m sol alcohol, nearly insol cold 
KOHAq Fuming HjS04 forms C,^,Oj(SO,H) 
whence BaA', lOaq 

Oxy-phenyl-crotonio acid Anhydride 

CO ^ coumann [126°] 

lormed by the action of H^SO* on a mixture of 
acetoacetio ether and phenol (Pechmann a. 
Duisberg, B 16, 2127) 

p-Oxy-phenyl-crotome acid Methyl 
derivative C4H4(OMe) CH CMe CO^H [164^] 
Formed from amsio aldehyde, sodium pro 
pionate, and propionic anhydride Bectangular 
tables (from aloohol) —AgA' 

p Ozy*phenyl*itocro tonic acid Methyl 
derivative C,H4(OMe) CH CH CH,CO,H 
[106 5°] Formed by heating anisic aldehyde 
with sodium succinate and Ac^O at 120° (Fittig 
a Pohtis, A 255, 294) Plates, m sol hot 
w ater — BaA'^ 3aq — CaA'j 2aq — AgA sol hot 
water 


amine in alcohol at 100° forms 

CHPhBz CPh2.CONHMe [267°] crystallising la 

tnolmio plates 

Di ozy-phenyl-erotonio acid 
C<H,(OH)jj CMe CH CO,H» {0) methyl-umhelko 
acid 

Methyl derivative 

[4 2 1] OA(OH)(OMe) CMe CH CO^ [140°]. 
Formed by boihng the methyl derivative of (^)- 
methyl umbelliferon with cone KOHAq for i 
hours (Pechmann a. Duisberg, B 16, 2125), 
Four sided tables, insol water, v soL alcohoU 
Becon verted into its lactone by boihng with aci^ 
or heatmg with NH,Aq 

Di-methyl derivative 
C.H,(OMe) 2 CMe CH CO^H [145°] Formed 
by saponification of its methyl ether (310°~820°) 
which IS obtained by further methylation of the 
methyl derivative (Pechmann a Cohen, JB 17, 
2132) Small needles, v sol alcohol — AgA' . 
white powder 

Anhydride 0). 

Methyl umbelliferone [186°] Formed by the 
action of HjSO, on a mixture of acetoacetic ether 
and resorcin (Pechmann a Duisberg, B 16, 
2119, A 261, 169, cf Schmid, J pr [2] 26, 
82) Formed also by warmmg acetoacetic ether 
with resorcin and alcoholic potash, and heatmg 
the resulting methyl-umbelhferone carboxyho 
acid [191°] above its melting pomt (Michael, 
J pr [2] 37, 469) {&) methyl umbelliferone la 

also obtained by heatmg citric acid with resor- 
cin and H^SO^ (Wittenberg, J pr [2] 24, 
125) Plates (by sublimation), sol aloohol 
and hot water, si sol ether Its dilute alka- 
line solution has blue fluorescence Potash- 
fusion forms di oxy acetophenone Yields a 
nitro compound, converted by reduction mto 
amido-(3) methyl umbelliferone [247°], whence 
B'^^SO,2aq and C„H8(N0)N05 Sodium-amal- 
gam reduces (/8)-methyl umbelhferone to 
[259°j, whence C,oH„AcO, [222°] (Michael, Anu 
6, 436) 

Acetyl derivative of the anhydride 
CjjHjoO^ [160°] Long white needles, v soL 
alcohol 


7-Ozy-tn phenyl cro tonic acid Lactone 
CAO,t« [118»] Mol w 

320 (by Baoult’s method), 312 (calc ) Formed 
by heating a/3 di benzoyl styrene at 310° (Japp 
a Klmgemann, C J 57, b79, 702, 59, 148) 
Lustrous needles or monochnio prisms Not 
attacked by phenyl hydrazine or Ao,0 at 150° 
Bromine forms CjaHj^BrO^ [109°] Chromic acid 
mixture oxidises it to benzophenone May be 
reduced to oxy tri phenyl butyric acid Alcohoho 
potash at 100° yields CH^Bz CPh, CO^, which 
at 810° changes to the original lactone Alco- 
holic methylamine forms CH3z CPh^CONHMe 
[156°] Ethylamme acta in like manner 

7 Oxy-tetra phenyl-oro tonic acid. Lactone 

€Ph CO^^^ Tabular oxylepiden [186°] S 

(alcohol) 7 at 78° Formed by heatmg ' amoular 
oxylepiden » OPhBz OPhBz at 840° (Zinm, J B 
6, 16, Bn. 8, 118, Japp a Klmgemann, 0. J* 
67, 665, Klingemann a l4ayoook, 0 J 59, 140) 
Tables (from alcohol) . msol. water. Converted 
hy alconohe potash into G»HtiKO|. Methyl* 


Benzoyl derivative of the anhydride 
C,,H BzO, [160°] Needles (from alcohol) 
Methyl derivative 

C,H,(OMe)<Q^® PQ [169°] Needles (from 
alcohol), insol water On reduction with so- 
dium amalgam it yields C^,(OMe)<^Q^^® 
[244°] Bromine m chloroform reacts forming 
0^,(0Me)<;®*^^^' [235°] 

(4 3 1) Di-oxy-phenyl-crotonio acid 
OA(OH), CH C(OH,) CO^ [4 3.1] Boma^ 
caffeic acid 

p-Propionyl-m methyl derivative 
CA(OCO Cyaj(OMe) oh C(CH,) CO^ Pro- 
ptohomofenUic acid [129°] Formed by heal- 
ing vaniUm with sodium propionate and pio- 
piomc anhydride (Tieman a, Kraaz, B 15, 2060), 
Wlute neemes, sol aloohol, ether, and ben z ene, 
insol water and ligroln. 

m-Methyl derivative * _ . , 

a|H^OH)(OMe).GH C(GH«) 00^ Sa^f^^ 
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acid [168^], Large trimetrio tables Sol alcohol 
and ether, sU sol chloroform, benzene, and hot 
water, nearly insol cold water and ligrom. On 
heating the aoid it splits off 00^ forming iso- 
eugenol ^A'^a yellow needles. 

D% methyl derivative 
OeH,(OMe)yCH C(OH,) OO^H Methyhhomo- 
ferulio acid [141°] Needles Sol alcohol, 
ether, and hot water — A'Ag white crystal- 
line pp 

JDi-methyl-derivative-methyl ether 
0,H3(0Me)^0H C(CH,) OO^Me [66®] Colour- 
less plates 

Methylene derivative 
OH,<^O.H,OHCMeCO,H [1940] Formed 

by boiling piperonal with propionic anhydride 
and sodium propionate (Lorenz, B 13, 759) 
Prisms (from dilute alcohol) — AgA' pp 

Tri-oxy-phenyl-erotonio acid Anhydride 

[236®] Prepared by th. 

action of H*S04on a mixture of acetoacetic ether 
and pyrogallol (Wittenberg, J pr [2] 26, 68, 
Pechmann a Duisberg, B 16, 2127) Needles, 
eol, alcohol and hot water. Coloured green by 
FeClg Yields a di-acetyl derivative [176®] An 
isomende [284®] is formed by using phlorogluoin 
instead of pyrogallol, it yields a di acetyl deriva- 
tive [140°] (Pechmann a Cohen, B 17, 2189) 

Tetra-oxy-phenyl-crotonio acid. Methyl* 
ene*di-methyl derivative 

OH,<^>O.H(OMe)rCH OMe 00^ [209®]. 

Formed by heating apionic aldehyde with pro- 
pionic aldehyde and sodium propionate (Ciami- 
oian a Silber, B 22, 2488) Yellow needles, 
almost msol water — CaA', 6aq — ^AgA' white 
gelatmous pp 

OXY-PHEmri-CffininnAMINEt; OuinwYL. 

AMIOO-PHENOL 

OXY-PHEISTYL OtTHYLAMIFE i; Cumikyl 

fDBMB-AMIDO-FHENOIi 

o-OXY-PHENYL-OYAFAMIDE Ethyl de- 
rivative 0,H4(0Et)NH Cy [94®] Made by 
passing gaseous ClCy mto an ethereal solution 
of o-amido phenetole (Berhnerblau, J pr [2] 30, 
100). Crystals Insol water, v sol alcohol and 
ether. Does not appear to polymerise With 
fuming HCl at 120® it gives o amido phenol 

Salts — CjHjN^ON a Microscopic needles, 
got by mixmg alcoholic solutions of NaOEt and 
ethoxy phenyl cyanamide Its aqueous solution 
does not absorb CO, — C^H^N^OAg Curdy pp 

p-Ozy-phenyl-oyanamide Ethyl deriva- 
tive OeH4(OEt)NHCy. [78°] Made m the 
same way as the o- compound Colourless crys- 
tals Insol water, v sol. alcohol and ether — 
0,H,N,0Ag. 

OXT-PHENYL-OYAITATE. E thyl deriva- 
tive OJB[4(OEt) N CO [219°] Made by distil- 
hng 0,H4(0Bt) NH OO.Et (Kdhler, / pr [2] 29, 
259) White needles (from HO Ac), sol alcohol 
and chloroform 

DI-OXT- PHENYL-DI-OYMYL-METHAITE 

CHPh(0,ELMePr OH),. [146°] Formed from 

benzole aldehyde, thymol, and HgSO, (Bussa- 
nofl, B 22, 1949). Thin tables (contammg 
EtOH), y,, soL chloroform 

D%-avetyl derivative [HW*]. Crystals 


OXT-BIPHENYLENE-AOETIO AOIB 
<^^J>0(0H) CO,H. [162®] Ponn.d by 

bolhng phenanthraquinone with NaOHAq 
^aeyer, B 10, 126, Fnedlander, B. 10,, 534) 
Plates (contammg ^aq), v si sol cold water, v 
sol alcohol Cone H^SO, forms a blue soiutiop 
on warmmg Chromic acid mixture yields di- 
I phenylene ketone NaOHAq at 160° splits it 
up into fluorene alcohol and CO,. HIAq and P 
at 140° reduce it to diphenylene acetic acid 
Bromine forms OHHgBrp, [225®], whence 
OuH^Br^EtOa [151°] — CaA'2 2aq crystals 
Ethyl ether EtA' [92®] ^Prisms. 
DI-OXY-PHENYLENE-DIAMINE 
0,H2(0H),(NH,), Got by reducing the dioxim 
of di oxy-quinone with SnCl, and HCl (Nietzkl 
a Schmidt, B 22, 1656) Yields on oxidation 
crystallme C.H,(OH),(NH), — B'H^SO, 

Tetra-acetyl (fsrtvattvs [225°] Needlea. 
Isomende v Di-amido hydboquinonb 
DI - OXY-DIPHENYLENE-BIHYDBAZIKE 
CA(0H)(N2H,) C4H,(0H)(N,H,) [140®] 

Formed by reducing the diazo- compound from 
di-oxy di amido-diphenyl with SnCl, (Kunze, B 
21, 3133) Thin plates, forming with acetone a 
compound C,3Hj,N402 [200°] 

OXY-BIPHENYLENE KETONE 0„H;0, i e 

[9«°](G). [91°](R) Ronned 

by warming dry sodium salicylate with excess 
of POCl, and distilhng (B Biohter, J pr [2] 28, 
294) It 18 also one of the products of the ac- 
tion of phenol on the sulphate of o diazo ben- 
zoic acid (Griess, B 21, 981) Needles, msol 
water, v sol hot alcohol Its vapour passed 
over red-hot lime yields diphenylene ketone anA 
di phenylene ketone oxide [82®] Distilled over 
red hot zinc dust it is reduced to diphenyl 
Gives a nitro-denvative [224°], a di nitro den 
vative [c 235°], and a bromo derivative [193®] 
OXY - DIPHENYLENE - KETONE OXIBB 

0„Hg0, i e CgH4<^^^C,Hj,(OH) Oxy-xanth- 

one [147®] Formed by heating resorcin with 
sahcylio acid and ZnCl, (Michael, Am 6, 91). 
Formed also by heating salicylic acid with (8)- 
resorcylio acid and AO2O (Graebe, A 254, 290) 
Yellow needles (from alcohol) Split up by fusion 
with potash mto resorcin and salicylic acid. 
Gives diphenylene methane oxide [99°] when 
distilled with zme dust Yields tn oxy-benzo- 
phenone [133°] when fused with NaOH — 
NaC„H,0, — NaaCijHgO, (dried at 100°) Lemon- 
yellow needles 

Acetyl derivative [168°]. 

Bi-oxy-diphenylene ketone oxide v Euxan- 
THONE, vol 11 p 629 (3) -Iso euxanthoua 

OeH,(OH)<;[Qjy^O,H,(On), got from di nitro* 

diphenylene ketone oxide [260°], yields a orys* 
tallme di-acetyl derivative [175®] (Graebe, A* 

264, 801) An Uomerid. 

[247°] IB obtained from phloroglucin and sail* 
oylio acid (von Kostaneoki a Nessler, B 24, 
1896). A second isomeride with the formula 

OA<oo>OA< 0®)*[2 e] P*0®].gotbyhe.t. 
mg tetra-oxy-benzophenone with water at 200^, 
yields a diaoetyl derivative [161°] and dyesoottott 
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mordanted with alumina, yellow, and with iron, 
greyish black (Graebe, B 24, 969) Another 

lBom.riae[l8]pA(OH)<pO>OA(OH)[^6] 

[246® cor ] made by heating resorcyhc acid with 
ACgO yields a diacetyl denvative [c 127®] (G !• 
Tetra ozy-diphenylene ketone oxide v An- 
hydride of Hexa oxy>benzophenone 

DI-OXY PHENYLENE-DI METHYL DIKIE- 
TONE 0,H,(0H),(C0 CH,)^ [180®] Obtained 
from di oxy acetophenone (10 g ), ZnCl, (20 g), 
HOAc ^Og), and POCl, (10 g), at 140® (Cre 
pieux, Bl [3] 6, 152) Crystals (from hot water) , 
yields with phenyl hydrazine the compound 
0,H2(OH),(OMe N,HPh), [c 231®] 

Tn ozy-phenylene di-methyl diketone 
CeH(OH)j,(CO CH,)2 [189®] Formed in like 

manner from tn oxy acetophenone (0 ) Yields 
a di phenyl di hydrazide [246®] and also an 
acetyl denvative [209®] which yields a di phenyl 
di hydrazide [2d5°] 

DI OXY PHENYLENE DI PHENYL DIKE 
TONE 0„H, A t « 0 A(OH),(CO C.H,), D%- 
benzoresorcin [149®] lormed, together with 
dioxvbenzophenone, by heating resorcm with 
BzCl and ZnClj (Doebner a Stachmann, B 11, 
2270 , A 210, 269) Leaflets, msol water 
Di acetyl derivative [150®] Needles 
Di benzoyl derivative [151®] Needles 
Di oxy phenylene di phenyl diketone 
OaHj(OH)2(CO CgHJa Dibemohydroquxnone 
[207"'] Formed from hydroqumone, BzCl, and 
Aid, (D ) Golden needles (from alcohol) 
Di-benzoyl derivative [146®] Plates 
TETEA OXY DIPHENYLENE DI PHENYL- 
DI THIO-DI DEEA Tetra methyl deriva- 
tive 

NHPh.CS NH C,H,(OMe),.C,H,(OMe),.NH CS NHPh. 
[184®] Formed by warming the compound 
C,H2(OMe),(NH ) 0,H2(0Me)2(NR,) with phenyl- 
thiocarbimide (Bobsler, B 17,2128) Flakes, sol 
hot alcohol 

TETEA . OXY . DIPHENYLENEQUINONE 
Tetra methyl ether v Cceruliqnon 

DI OXY DIPHENYLENE QUINOXALINE 
D% ethyl ether 

[«8?]0A(0Et).<NgW[i2] [860"] 

Formed by the action of phenanthraqumone on 
the hydrochloride of the diethyl ether of (a)- 
diamido hydroqumone (Nietzki a Reohberg, B 
23, 1212) kellowish needles, si sol water 
OXY DI.PHENYL ETHANE 

GJS, GR,.C£l,.0,£[,(OH) ox 
CH, CH(0,H,) 0,H4(0H) [68®] Formed by 

allowing a mixture of styrene, phenol, B^SO,, 
and HOAc to stand (Koenigs, B 23, 3144) 
Crystals, sol dilute NaOHAq 
Bensroyl derivative [83®] 

Methyl derivative GH,Ph 
[61®] Formed from a.phenyl methoxy omnamic 
acid, alcohol, and Na (Freund a Bemse, B, 23, 
2865) Plates, sol alcohol 

Sulphonic acid G,4H„(0£Q(SOJE[) 
Formed by potash-fusion from s-di phenyl- 
ethane disulphonic acid (Kade, B 7, 239) 
Plates, sol hot water 

Di-p ozy-s-di phenyl-etbane 
0,H4(0H) CH., oh, 0.H4(0H) [189®] Formed 
from di-phenyl-ethane disulphomc aoid by 
potash-fusion (Kade). Plates or needles, almost 


msol cold water Does not give a dye stuff on 
oxidation (Heumann a Wiernik, B 20, 914) 
Dl-oxy-dl-phenyl-ethane CH, CH(OAOH),. 
Ethylidene dvphenol [122®] (F ) , [126^ (Glaus, 

B 19, 3004) Formed by the action of SnOl, or 
HCl on a mixture of phenol and paraldehyde 
fFabinyi, B 11, 283) Needles (containing 
^ G,HJ Reduces ammoniacal AgNO, formmg 
a mirror 

Di benzoyl derivative [162®] Pnsms. 
Di methyl derivative [140®] Formed 
from acetyl chloride, anisole, and AlCl, (Gatter 
mann, B 22, 1129) Micaceous scales 
Diethyl derivative Scales. 

Ifomerides v Di oxx xthyl-benzxnb. 

Tri oxy-tn phenyl-ethane 
C,H4(0H) oh, GH( 0,H40H)r Ethenyl-triph^noU 
Formed from GACl GHGl(OEt) and phenol 
(Wishcenus, A 243, 153) Amorphous resm, v. 
si sol ether Yields iso rosolio acid on oxida 
i tion with FeCl, Forms a tn acetyl denvative. 
Tetra oxy di-phenyl ethane 
0,H4(0H) CH(OHj CH(OH) 0,H4(OH) 

Anhydride C^^HjoO,. Two isomendes 

[68®] and [117®] are formed by the action of 
zinc dust and HOAc on o oxy benzoic aldehyde 
(Tiemann, B 24, 3172 , Harries, B 24, 3176) 
Tetra oxy-tetra-phenyl ethane G„H„(OH)4 
[248®] Formed by fusing tetra phenyl-ethane 
tetra sulphomc acid with potash (Engler, B 11 
930) Plates (from dilute alcohol) 

Tetra oxy-tetra-phenyl ethane 
(HO C^HJ^CH CH(C,H4 OH),, Formed from di- 
oxy benzophedone (Baeyer, A 202, 133) Beam, 
yieldmg a crystalline tetra acetyl denvative 
Heza oxy tn phenyl ethane 
(HO),O.H,,CH,.CH(CA(OH),),, Three amorph- 
ous isomendes are formed fromdi-chloro-di-etbyl 
oxide by the action of pyrooatechm, resorcin, 
and hydroqumone respectively (Wishcenus, A. 
243, 181) They are v sol alcohoL 

OXY DI PHENYL ETHANE CABBOXYLIO 
ACID G.H4(0H) CH, CHPh CO,H [120®] 
Formed from phenyl-coumarin, ^ute alcohol, 
and sodium anialgam (Sardo, O 13, 273) Small 
prisms — AgA' si sol hot water 

Oxy-di-phenyl ethane dioarboxyho aoid 
C^HACO^H) CH,.CH(0H) C^H, C0,H Hydro- 
vxy^iplUhaJyhc acid [c. 170®]. Formed from 
Its anhydride, which is a product of the action 
of z mo-dust and HOAc on phthahe anhydnde 
(Wishcenus, B 17, 2181) Prisms —Agj^'' ; 
decomposes at 226® in vacuo (Hasselbaoh, A. 
243, 249) 

Ethyl ether Et,A'' Crystalhne 
Anhydride C„H„04 MydrodiphthdUaa^ 
tonic acid [198 5®] Pnsms. Converted by KOy 
at 216® mto C A(CO,H) CH CHC A COJH.— 
AgA* pp 

Di • ozy - di - phenyl • ethane di - o - oarbozylie 
aoid C^4(C0,H) CH(OH) CH(OH) C^ C0,H. 
Formed by dissolving hydrodiphthalyl in KOBLAq 
(Hasselbaoh, A 243, 266) Hydrodiphthalyl is 
a product of the action of zino-dust and HOAc 
on diphthalyl The free aoid is unstable, at onoe 
yieldmg the anhydnde G)«H,20», which on heat- 
ing to 190® yields its second anhydnde hydrodi- 

CA(C0.H) CH(OH) CH(OH) CX CO.H 
I Formed b; reducing benzoin dioarboxylie Mid 
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with sodium-amslgBm (Oppenheimer, B 19, 
1817). M sol water Infusible 

O.OXT.PHEHYL - STHTL. AXIDO . ACETIC 
ACID Ethyl derivative 
CsH.(OEt) NEt CHj CO P[ Formed from ohloro- 
acetio aoid (1 mol ), 0«H4{0Et) NHEt (2 mols ), 
and alcohol (Vater, / jpr [2] 29,296) Oil — 
OijHijNOsHCl Very hygroscopic — Ethylo- 
chloride 0,jH„NO,Et01 Formed from 
O^^OEt) NEt. and chloro acetic acid Oil — 
{0,2H„NOj,EtCl)^tOl4 yellow crystals 
p-OXY.PHENYL ETHYLAMINE 
0,H4(0H) CHj CHo NH^ Formed by heating 
tyrosine at 270^ (Schmitt a Nasse, A 133, 2141 
Solid. Yields p oxy benzoic acid on fubion witn 
potash (Barth, ^ 162, 101) — B'HCl Needles 
Ozy di-phenyl ethylamine 
OHPh(OH) CHPh(NH2) [161°] Formed by 
reducing the oxim of hydrobenzom or the mono 
oxim of benzoin with sodium amalgam and 
alcohol (Goldschmidt a Polonowska, B 20, 492 , 
21,488) Needles (from alcohol) —B'HCl [210°] 
— B'jEfjPtClg 2aq — B'HOAc [166°] Pnsms 
Di*acetyl derivative [169°] 
p-Oxy-di-phenyl-ethyl-amine Ethyl ether 
Etlf(C,Hj)(C4H4 OEt) (319°) Formed from 
p-oxy-diphenylamine, EtI, and alcohoUc potash 
Oil, with an odour between that of geraniums 
and violets (Philip a Calm, B 17, 2434) 

i3.0XY./3 PBXHYL-ETHYL ISOAMYL MA- 
IONIC ACID CHPh(OH) CHj C(C02H)^04H,4 
Formed by reducing phenacyl isoamyl-malonic 
acid with sodium amalgam (Paal a T Hoff 
mann, B 23, 1603) Thick oil, almost msol 
water, yielding the lactone of y oxy y phenyl- 
heptoic acid on distillation 

OXY PHENYL ETHYL CAKBAMIC ANHY- 

DBIDE 04H4<^^>C0 [29°] Formed from 

CaH4<^Q^^CO, alcoholic potash, and EtI 
(Bender, B 19, 2962) Not affected by HCl 
0 - OXY . PHENYL . ETHYL CAXBAZIDE 

Methyl derivative C„JE[„N,0, te 
OeH4(OMe) N^H, CO NHEt [110°] Formed 
from C4H4(OMe) N^H, and phenyl cyanate 
(Beisenegger, A 221, 322) Needles (from Aq) 
o-OXY-DI-PHENYL ETHYLENE 
O.H, CH CH C,H4(0H) [136°] Formed in 

small quantity by heatmg salicylic aldehyde 
with phenyl acetic acid and NaOAo at 200° 
(Michael, Am 1, 316) Needles (from alcohol) 
p-Ozy-di-phenyLethylene Methyl den- 
uaftve C|4H,|(OMe) [136°] Formed by heating 
the methyl derivative of p-coumano acid (Oglia- 
loro, O 9, 636) Plates, sol alcohol 
Di-o-ozy-di-phenyl ethylene 
0.H4(0H) OH CH C.H40H [96°] Formed from 
s^cylic aldehyde, zmc-dust,and HO Ac (Harries, 
B 24,3178, Tiemann, B 24, 3176) Needles 
Its alkaline solutions show blue fluorescence 
Yields a di*benzoyl derivative [108°] which forms 
a dibromide [69°] 

Di^-ozy-di-pheayl-ethylene 
C«H4 (OH) OH CH oJH 4(OH) Di-oxy-stUbene, 
[280°^. Formed by boilmg an alcoholic solu- 
tion of 001, 0H(04H4 0H)2 with zmC’dust (E 
ter Meer, B 7, 1200 , Elbs a Hoermann, J pr, 
ra] 39, 498) Small crystals (from HOAc) 
Yields a di acetyl denvative [213°]* 


Di-ozy-di-phenyl ethylene Dt hen toy I 

derivative 0,H, C(OBz) C(OBz) O^H, Iso- 
benzil [169°] Formed by the action of sodium 
on a mixture of benzoic aldehydj and BzCl, or 
on BzCl alone, in ether (Klinger a Schmitz, B 
24, 1276) Decomposed by HCl mto benzil and 
benzoic acid Alcoholic potash forms benzoin 
Di p ozy di phenyl ethylene Di methyl 

derivativeGKiQ(O^^OMe)^ [140°] Formed 
from anisoie, AcCl, and AlCl, (Gattermann, B 
22, 1132) Plates, v si sol cold alcohol 
Yields C0(C,H40Me), on oxidation by CrO, 
Di-etkyl derivative CH, C(C,H4 OEt) 
[142°] Formed from O^H^OEt, AcCl, and AlCl,, 
Tetra ozy tetra-phenyl ethylene CggH^O, 
Formed by potash fusion from tetra phenyl- 
ethylene tetra sulphonio acid (Behr, B 6, 278) 
Plates (from HOAc) Not melt^ at 300° 
FeCl, in HOAc forms green metallic crystals of 
C„H,g04 Aaq, si sol alcohol 
DI OXY-DI-PHENYL ETHYLENE DIAMINE 
Di ethyl derivative C,H4(NH C,H40Et) 
[98°] Formed by the action of etnylene bromide 
and N a^CO, on the hydrochloride of 0,H4(0E t) N H, 
(Bischoff, B 23, 1979) Plates (from ether 
alcohol) 

OXY-DI PHENYL-ETHYLENE CABBOXY 
Lie ACID CgH, CH, CH(OH) CgH4 CO,H [9b°] 
Formed from deoxybenzom o carboxylic acid by 
sodium amalgam (Gabriel a Michael, B 11, 
1020, 18, 3480) Plates (from dilute alcohol) 
At 100° it forms an anhydride C,jH„O,[60°] 
The isomeric acid 

0,H, CH(OH) CH, CgH, CO,H, [127°], formed by 
reducing the isomeric deoxybenzom o carboxylic 
acid, also yields an anhydride Cj^H, 0, [90°J 
p OXY-PHENYLETHYLENE - QUINOLINE 
CgNH, CH CH C,H40H [253°] Formed from 
(Py 1) quinoline (lepidme) by heating with p 
I oxy benzoic aldehyde and KHSO, at 160° (Hey 
I man a Koenigs, B 21, 1424) Crystals, si sol 
dilute NaOHAq 

p OXY PHENYL ETHYL KETONE 

CgH4(OH) CO C^H, Propumyl phenol [148°] 
S 034 at 16° , 3 3 at 100° Formed by heating 
phenol with propionic acid and ZnCl, (Gold 
zweig, J pr [2] 43, 86), and also by the action of 
propionyl chloride on phenol (Perkin, C T 55, 
646) Needles or prisms, v e sol alco lol 
Potash fusion yields phenol and p oxy benzoic 
acid Yields a di bromo derivative [100°] and a 
mtro derivative [180°] 

Methyl derivative C,H4(OMo) CO CjHj 
[27°] (274°) Formed from anisole (10 g), 

propionyl chloride (10 g ), and AlCl, (12 g ) in 
OS, (Gattermann, B 23, 1203) Yields an oxim 
[67°] crystalhsing from alcohol 

Ethyl derivative [30°] Prisms Yields 
an oxim O.H4(OEt) C(NOH) Et [97°] 

Di- ozy-phenyl e^yl ketone 
[1 3 4] 0,H3(0H), CO 0 A L95°] Formed from 
resorcin (1 pt ), propionic acid (Ipt ), and ZnOl, 
(Goldzweig) Needles Gives a red colour with 
FeCl,. Yields a phenyl-hydrazide [115°] 

Di-ethyl derivative 0,H3(0Et), CO C,H 5 
[76°] Formed from propionyl chloride, 
0«H4(0Ei)2, and AlCl, (Gattermann). Yields an 
oxim [133°] crystallising m needles 
Di-ozy-phenyl ethyl ketone 
r6 2 1]O.H,(OH),OOOA C»2°] Formed from 
hydroquinone (1 pt ), propiomo aoid (1 pt.)» and 
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ZnCl, (2 pts ) at 190® (Gbldzweig) Needles, 
gmng a yellowish red colour with FeCla Yields 
a phenyl hydrazide [100°] 

OXT SI-FHEim-ETHTL NITRITE 
C„H,iKO, t« OPhj(OH)CH,ONO [106“] 
Formed from di phenyl ethane (1 pt ), HOAo 
flO pts ), and HNOg (1 pt of S G 1 5) in the cold 
(Anschutz a Romig, A 233, 327) Needles, 
oxidised by OrOj to benzophenone and di-phenyl- 
vinyl nitrite [87 °] 

DIOXYDIPHENYL-DI-ETHYL PYRAZ- 


INE DIHTiyUDE NPh<^™‘j®®>NPh 

[260°] Formed, together with an isomeride 
[163°], by the action of Ao^O on a phenylamido 
butyric acid (Nastvogel, J5 22, 1795, 23,2014) 
Needles (from alcohol) 

OXY-PHENYL ETHYL PYRIMIDINE 

[238°] Formed from 

propionamidine hydrochlonde, benzoyl aceto 
acetic ether, and dilute (10 p c ) NaOHAq (Pm 
nor, B 22, 1621) Needles, v si sol water 

OXY TRI-PHENYL ETHYL PYRROLE 

[128°] and [129°] Formed 

from CBz CHBz and alcoholic ethylamme 
(Japp a Khngemann, G J 57, 705) Formed 
also by heating the ethylamide of di phenyl- 
benzoyl propionic acid at 340° Tnclinic 
prisms [123°] , a 6 c =» 912 1 952 , a = 78° 48' , 
/3 = 89° 10' < 7 » 68° 2' From dilute solutions it 
also crystallises in monoclmic prisms [129°], 
a 6 0 = 1690 1 1 958, 6 = 86° 64' (Tutton, G J 
67,731) Yieldsabiomo derivative C^^H^rNO 
[142°] crystallising m monoclmic pnsms 

OXY PHENYL [Py 1) ETHYL QTTINOLINE 

Formedbycon 


densing o oxy benzoic aldehyde with [Py 1) 
methyl quinoline and reducing the product with 
HI m HOAc and P (Koenigs, B 21, 1428, 2167) 
The 0 compound melts at 181°, the m compound 
at 209°, and the p compound at 177° They 
yield the oxybenzoic acids on fusion with potash 
6 OXY PHENYL ETHYL SX7CCIKIG ACID 
CO,H CHPh CH(COil) CH(OH)Me Formed 
from phenyl acetosuccinic ether, alcohol and 
sodium amalgam (Weltner, B 18, 791) The 
free acid splits up at once, yielding the anhy 
dride [167 6°] whence Ca(C,2H„04);.— 

AgO,,H,.0. flocculent pp 

DI OXY DI PHENYL- ETHYL ^ THIO 
DREA Dt methyl derivattve 
CeH,(OMe) N C(SEt) NH C^OMe [83°] Got 
from di anisyl thio-urea and EtI (Foerster, B 
21, 1863) Pnsms -O^H^NjSOjtHI [163°] 
Rhombohedra — B' HjPtCl,, 

0 OXY PHENYt GLYCIDIO ACID 
O 




0,H,(OH) CH CH CO^ Salicylglyadie and 
Formed by the action of cone aqueous NaOH 

NBz 


/I'pr n]g[ 

npon benzoyl imido-oumann qq 

(PlOohl a Wolfrum, B 18, 1186) Flat needles 
or prisms V sol alcohol and ether, si sol 
eold water. By boiling with dilute it is coo- 


0 

verted into oxido-cumann [ISS®"]. 

— CaA', 6aq pnsms 

o OXY-PHENYL-OLYOXYLIC ACID 

0«H4(0H) CO CO^H [44°] Formed by adding 
acid to a solution of NaN02 and isatin m dilute 
NaOH, and heating the solution of the diazo 
compound thus obtained to 60° (Baeyer a 
Fritsch, B 17, 973) Yields oa di oxy phenyl 
acetic acid on reduction with sodium amalgam 
Di-oxy-phenyl-glyozylio aeid Methyl 
de rivative [4 3 l]O.H,(OH)(OMe) CO CO^H. 
ri34°] A product of the oxidation of acetyl 
eugenol by KMnO^ (Tiemann, B 24, 2878) 
Pnsms, V sol water and alcohol D% methyl 
derivative [4 3 1] C 4 H,(OMe) 2 .CO CO^H [139°] 
Formed, together with veratne acid by oxidation 
of the methyl derivative of eugenol or iso- 
eugenol by KMn04 (Tiemann a Matsmoto, B 
11, 141 , Ciamician a Silber, B 23, 1165) 
Tnmetrio tables, melting at 100° when hydrated. 
Methylene derivative 

CO COjH [149°] Formed by 


oxidising ISO safrol with alkaline KMn04 (C a 
S ) Light yellow needles, containing benzene 
of crystallisation (from benzene) — C^HjAgOj 
o OXY PHENYL HEXENOIC ACID 
C4H4(OH) C,H, CO^H Anhydride C„H, 0^. 
[64 °] (301°) Formed by boihng sodium sah- 
cylic aldehyde with valenc anhydride (Perkin, A 
147, 236) Prisms (from alcohol), insol cold Aq 
An isomeric lactone, prepared by heating 
phenyl acetyl butyric acid, is oily (Erdmann, A 
254, 182) 

OXY PHENYL HEXOIC ACID 

CHMe(OH) CH(CH2Ph) CHj-CO^ [76°] Small 
prisms (containing aq) — CaA'^Oaq minute 
pnsms Anhydride Benzyl valero 

lactone [86°J Formed by reducing benzyl- 
aoetylpropionic acid with sodium amalgam 
(Erdmann, A 254, 182) Crj stals (from CS^) 
o-OXY-PHENYL-HYDRAZINE Methyl 
tierivofirc C.H4(OMe)NHNH2 [43°] (240°) 
By reducing C4H4(OMe) N, SO,Na with Zn and 
glacial acetic acid there is formed the salt 
C,H4(OMe) NjH^SOjNaaq , which isthen warmed 
with HClAq (Reisenegger, A 221, 314) Needles 
(from ligrom) Yields B'HCl, B'jH^C^O*, and 
B'C4H,N,0, 

Acetyl derivative C^j^NjO^ [126°] 

Di-o ozy-di-phenyl hydrasine Di ethyl 
derivative {C«H4(OEt)},N2H2. [89°] Formed 
by reducing the azo- command N,(0eH40Et)2 by 
alcohohe ammomum sulphide (Scnmitt a M5h 
lau, J pr [2] 18, 202) Colourless needles, in 
sol water, sol alcohol and ether The m iso 
mende forms colourless needles [86°] (Buohstab 
Jpr [2] 29, 300) 

Tetra • ozy - diphenyl - hydrasine Tetra 

methyl derivative 

0,H,(OMe)*.NH NH 0,H,(OMe), Bydrazodi- 
tnethylhyirog[uinone Formed by reduemg the 
di methyl derivative of nitro-hydro qumone m 
alkaline solution (Baessler, B 17, 2126) Con 
verted by acids into the tetra methyl derivative 

of tetra oxy-diamido-diphenyl 

p-OXY-PHBNYL IMIDO DIACETIC ACID 
D% ethyl derivative of the oxy anilide 
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OXY-PHENYL-IMIDO-DIACETIO ACID 


OAlOEt) N(CHa COaH) OHa CO NH 0^ OBt 
CI57°] Got from 0,H^(0Et) NH OH, 00,H by 
heatmg at 260^ (Bisohoff a Nastvogel, B 22, 
1790) Crystalline, msol hot water 

DI. 0 - OXT -DI.FHENYL<IMIDO ACBTO. 
HITBIIB Bv^methyl derivative 0|aH,^,0, 
I «. NH(CHCy 0 A OMe), [123®] Formed by 
heatmg OaH4(OMe) CH(OH) CN with alooholio 
NH, at 70® (Voswmckel, B 16, 2026) Tables, 
msol water, sol alcohol 

O.0XY . PHENYL . a $ . IMIDO - PEOPIONIO 
ANHYEBIDE Di-bemoyl derivative 
{ C,H4(0H) CjfHjfNBz) CO | ,0 Obtamed by heat- 
ing hippuno acid with salicylic aldehyde dis- 
solyed in acetic anhydride with addition of 
sodium acetate (Pldchl a Wolfram, B 18,1183) 
[160®] Crystalline solid By boihng its acetic 
acid solution with a few drops of aqueous HCl 
it 18 converted mto the benzoyl derivative of 
imidoooumann 

Bl-o-OXY-DI-PHENYL IMIBO THIAZOLE 

Tetrahydride of the di-methyl deriva 

l(V< N O.H.OMe [128°] 

Formed by boiling di-anisyl thio urea with 
OjH^Br, (Foerster, B 21, 1864) Prisms On 
heatmg with CS, at 200® it yields the compound 

[136°] — un 

stable when moist 

|>.0XY.PH£N7I INDAZOLE 

O.H4 <oh^NOAOH [195°] Formed by 


boiling its ethyl denvative with HIAq and a 
little P (Paal, B 24, 966) Groups of short 
pnsms, V sol HClAq, si sol ether — B'HI 
[200®] Large yellow plates 

Ethyl derivative [118®] Formed by 
heatmg a cone alcohohc solution of the ethyl 
denvative of o nitro benzyl p amido phenol with 
tin and HCl Pearly plates (from alcohol), 
misms (from benzene ligroin), or needles (from 
mlute HOAo) The tin double salt crystallises 
in yellowish plates [138®] 

OXY-PHENYL-INDOLE ChHi,NO le 

[c 163®] Formed by 


heatmg the phenyl hydrazide of « oxy aceto 
phenone with ZnCl, at 160® (Laubmann, A 243, 
246) Amorphous pp , v si sol ligroin 

BI-OXY-DI-PHENYL KETONE v Di-oxv- 


BBNZOPHENONB 

Bi-ozy-di phenyl-diketone Di - methyl 
derivative v Anisil Anisil forms a mono- 
oxim [130®] and two di oxims [196®] and [217®] 
The (o)-dioxim [217®] forms a diacetyl deriva- 
tive [189®], while the {$) dioxim [196®] forms an 
isomeric di acetyl derivative [180®] (Stierhn, B 
22,877) 

o-OXY-PHENYL XEECAPTAN 

0,H4(SH)(0H) Thujpyrocatechin [6®] (217® 
cor ) S G g 1 287 , feS 1 189 Formed by re- 
ducing di oxy-di-phenyl disulphide with sodium- 
amalgam ^aitmger, M 4, 170) Formed also 
by the action of potassium xanthate on diazo- 
phenpl chlonde, the oxyphenyl ethyl xanthate 
heing subsequently saponified by sodium sul- 
phide (Leuokart, J pr [2] 41, 192) Oil, vola- 
tile with steam, si sol water Attacks the skin 

n-Oxy-phenyl mereaptan 0,H4(SH)(0H) 
tlM^. (168®) Formed in like manner from 


p-diazophenol (L ) Crystalline mass, formmg 
a bluii^ green solution m sulphuric acid — 
Pb(S C,H4 OH), bulky yellow pp Oxidised m 
alcoholic ammoniacal solution Siy air todi p-oxy- 
di phenyl disulphide [161®] , 

Acetyl derivative 0,H4(SH)(OAo) 
(280®) 

Di acetyl derivative [66®] Plates 
Ethyl ethers 04H4(SH)(0Et), [41®], (277®) 
and 04H4(SEt)(0H). [41®], (287®) Crystalline 
OXY-FHENYL METHAOBYLIG ACIB is de 
scribed as Oxy-phbnyl crotonic aoid (q v ) 

OXY BI-PHENYL-METHANE ^ v Benzyl- 
phenol ‘ 

0 Oxy tri-phenyl-methane CHPhyCflH^OH 
[118®] Formed by passmg air through a solu- 
tion of diazoamido tn-phenol methane sulphate, 
and boiling the product m a current of CO, 
(0 Fischer, A 241, 862) Sol alcohol and ether 
Bip oxy di phenyl-methane 0H,(0^H4 OH)^ 
[168®] Formed by fusing di phenyl methane 
disulphomo acid with potash (Beck, A 194, 318) 
Plates or needles (from hot water), not \olatile 
with steam Its sodium salts C^HiiNaO, and 
C,3H,oNa,02 form green solutions — BaA" 
Di-acetyl deriv alive [70°] Piisins 
Di-bemoyl derivative[lb&*] Needles 
Di methyl derivative 0B[2(06H4 OMe), 
[52®] (M), [49®] (B) (336®) Formed from 

anisole, methylal, HO Ac, and H,S04 (Ter Meer, 
B 7, 1200) Small plates (from alcohol) 

Di-ethyl derivative CH2(C(,H« OEt)ji. 
[39®] Scales, v sol alcohol 

Isomende v Oxy di phenyl carbinol 
Bi p-oxy tn -phenyl methane 
0HPh(04H4 OH), Leiicohemaurtn [161®] 
Formed from di oxy tn phenyl carbinol, zme- 
dust and HCl (Doebner, B 12, 1462 , A 217, 
230) Formed also from di amido tn phenyl 
methane by the diazo reaction (0 Fischer, A 
206, 163), and from benzoic aldehyde, phenol, 
and H2SO4 (Russanoff, B 22, 1943) Yellowish 
needles (from dilute alcohol), si sol hot water 
Absorbs atmospheric oxygen when heated above 
160®, changing to di oxy tn phenyl carbinol 
Potash fusion gives di oxy benzophenone Yields 
a di nitro compound [134®] 

Di-acetyl derivative [111®] Plates 
Di-bemoyl derivative [130°] 

Tn oxy tn phenyl methane OH(C4H4 OH), 
Leucaurxn Formed by reducing tn oxy tri- 
phenyl carbinol (aunn) with zinc dust and 
NaOHAq (Dale a Schorlemmer, A 166, 286) 
Colourless prisms (from HOAo), si sol water 
Tri acetyl derivative [139®] (Zulkow- 
sky, A 202, 197) Small needles 

Tri beneoyl derivative Crystals 
Tetra-oxy di-phenyl methane? C„H„04 
Formed by fusing orom with NaOH (Barth, M 
8, 646) Needles, turning brown at 260® 

Tetra-oxy tn phenyl methane C|,H4s04 i e 
CHPh(C«H4(OH),), [171®] Formed by reducing 
the anhydnde of the corresponding carbinol 
(* resorembenzem *) with zmo dust and HCl 
(Doebner, A 217, 236) Colourless needles (from 
^ute alcohol) Beoxidised by alkaline 
K,FeOy, to the anhydride of the oarbmol 

Ooto - oxy - tri - phenyl - methane Me thy I 
derivative OA(OMe)(OH) CH(CA(OH)^r 
Formed from vanillin (Ipt ),pyrogaliol(l o7pts )• 
alcohol (20 pts ), and eonc HClAq (60 pts.) (Et^ 
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M 8, 638). Colourless crystals, insol water, 
turned violet by HGl An isomende is formed 
from vanillin and jphloroglucm 

n-OXY DI PHENYL. METHANE o-CARB- 
OXYlji^LC ACID Methyl derivative 
C.H,(0Me)CI40AC0;a [111°] Formed by 
ittdnction of 0,H,(0Me) CO O.H, CO^H (Nour- 
riBSon, B 19, 2106) White needles, msol Aq 
Oxy . di phenyl . methane carboxylic acid 
C.n, CH^ C,H3(0H) CO^H [140°] Formed 
from sodium benzyl phenol and CO, (Paterno a 
Fileti, J 1873, 440) Small needles (from water) 
— AgA' small needles (from water) 

Oxy di phenyl-methane di carooxylic acid 
CH(0H)(0«H, 00^)3 Formed, as K salt, by 
heating ‘ diphthalylic acid * with KOHAq at 130° 
(Juillard, C C 1887, 1143) The free acid at 
once forms the lactone [205°] which yields a 
methyl ether [155°], an ethyl ether [99 6°], and 
an amide [160°] 

Oxy.di phenyl methane tri carboxylic acid 
C(OH)(0,H,CO,H) CO3H Formed, as K salt, 
by heating ‘ diphthalylic ’ acid COjH)^ 

with KOHAq at 110° (Juillard) Tlie free acid 
changes to lactone 

Ethyl ether [108°] 

Oxy tn phenyl methane carboxylic acid 
C % e CHPh(0,H,OH) CO,H [210°] 
Formed by reducing an alkaline solution of oxy 
tn phenyl carbinol carboxylic anhydride with 
po^vdered zmc(Pechmann, H 13,1616) Needles 
Di oxy-tn phenyl methane carboxylic acid 
C,H,(OH),X!HPh CO [184°] Formed 
by reduction of di oxy tn phenyl carbinol carb 
oxylic anhydride with zinc dust and NH,Aq 
(Pechmann, L 14, 1869) Converted into 
anthranol by H^SO^ 

Di oxy tn phenyl methane carboxylic acid 
C H,(CO^) CHiC.H, OH), [225 ] Formed by 
boiling phenol phthalein with zinc dust and 
NaOHAq (Baeyer, A 202, 80 , 212, 350) 

Di acetyl der%vat%ve[\\b ] Needles 
Anhydride O^H„0, [214°-217°'> Formed 
by reducing phenol phthalein anhydride with 
zinc dust and alcoholic NaOH Small needles 
(from alcohol) Warm HjSO, forms a green 
solution turning red 

OXY- PHENYL PENTAMETHENYL HY 
DBIDE V Phenyl methyl furidrinb 

OXY DI PHENYL DI METHYL DI AMIDO- 
BDTYBIC ACID Lactone 

^ C^ P/»eni/Z methyl succimide 

[167°] Got by heating succinic acid with 
phenyl - methyl - amme (Piutti, O 16, 160) 
Needles or prisms, si sol ether 

p OXY-DI PHENYL.METHYL AMINE 
Methyl derivative MeN(C4H4)(OaH4 OMe) 
(313°) Formed by methylation of p oxy di- 
phenyl amme (Philip a. Calm, B 17, 2433) 
Oil, with an odour like geranium or violets 
OXY DI- PHENYL TETEAMETHYLENE . 
ODINONE (so-called) The foUowmg 

derivatives of this body are formed by the action 
of bases on the qumone C^Hi^Oj got by oxidis- 
ing di-phenyl butmene (Zinoke a Breuer, B, 18» 
631, A 226,88) 

Imd» 0,A(0H)<^H. Bed 



MethyUmide C„H,(OH)<^jj^ [170T. 


Brown needles 


Ethylimide [130°] 

Phenylimide C,«H8(OH)0(NPh) 
o-Tolylimide [108°] Bed needles 
p-ToZyZtwiide [165°] Violet needles 
U).Naphthylim%de [148°] 

Isomende C,eH,(OH)02 [144°] Formed by 
wanning the qumone C,gH,oO, with dilute 
NaOH (Z a B ) Needles or pnsms (from 
alcohol) Yields phthahe acid on oxidation 
Aqueous SO, yields an oxyqumhydrone [155°]. 
HI reduces it to an oxyhydroqumone [73°] ~ 
Ca(0,4H303)2 — BaAV — AgA' brownish-red pp 
Acetyl derivative 0„H,204 [111®] 
Benzoyl derivative Monochnic crystals 
DI OXY- DI- PHENYL TBI- METHYLENE 
if/ THIO UBEd Di-methyl derivative 

C^KS*CAOMe Formed from 

di anisyl thio urea and trimethylene bromide 
(Foerster, B 21, 1872) Pnsms (from alcohol) 
DI - OXY . DI . PHENYL - DI - METHYL- 
ETHYLENE DIPYBA20LE ^ 

CO CH^CH, CH, CH CO^^^^ Formed 
by splitting off alcohol (2 mols ) from the phenyl- 
hydrazide of di acetyl-adipic ether (Perkm a. 
Obrembsky, B 19, 2049 , C J 67, 206) SmaU 
crystals, solid at 250° Sol acids and alkalis 
OXY- PHENYL.METHYL ETHYL-PYEAZ- 

OLEO,^,.N.O ».« NPh<®0®™‘. [IDS'-] 

Formed by heating ethyl acetoacetic ether with 
phenyl hydrazine at 140° (Knorr a Blank, B 17, 
2051) Crystals (contaimng aq) Oxidised by 
nitrous acid to 0«4H„N40, [160°] 

OXY - PHENYL - METHYL-ETHYL-PYBIM- 


IDIHE CPh<^^ [167°] Formed 

from benzamidme hydrochlonde, ethylaoeto- 
acetio ether, and dilute (10 p 0 ) NaOHAq (Pm- 
ner, B 22, 1625) Pnsms 

Di . oxy - phenyl - methyl - ethyl - pyrimidine 
Ethyl derivative 

[194»] Formed 

from ethyl-aoetoacetic ether and jp-ethoxybenz- 
amidme (Pinner, B 23, 2955) Needles (from 
alcohol), m sol hot alcohol 

OXY PHENYL-DIMETHYL-TETBAHYDBO- 
FYBIDINE V Bbnzylidbnb-diaobtone-aloamins 
OXY PHKNYLMETHYL KETONE v. Oxy- 
acetophenone and Bbnzyl oabbinol 

DI OXY DI-PHENYL-DI-METHYL-PYBAZ. 


IKE DIHYDEIDE 

[183°] Formed from phenyl-o-amido propiomo 
acid and Ao,0 in the cold (Nastvogel, B 22, 
1794 , 23, 2012) Needles, msol water 

An isomeride [146°] accompanies the pie- 
oeding body On heating with KOHAq 
compounds yield OjgH^^NjO, [80°] 

OKY-PHENYL-METHYL-PTBAZOLE 

[127®] (287° at 266 mm.). 

Preparation,-^! By heatmgao^aoetio ether 
with phenyl hydrazine (Knolrr, B 17, 660, 2082} 
A. 288, 187) —2 By the action of NH,Aq and 
H,S on (iB)-phenyl-azo-orotonio ether (Bender, 
B 20, 2748) 
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Properties — Crystals, sol hot alcohol Yields 
bromo*, dibromo*, and di*ohloro- denvatives 
Condenses with omnamio aldehyde, acetone, and 
acetoacetic ether Zmo dust reduces it to 
phenyl methyl-pyrazole Excess of phenyl- 
hydrazine forms, on boiling, 0 ^H, 8 N 402 , whence 
C^H,8N402(S08H)2 Nitrous acid forms CioH^NsOj 
[137°] Diazobenzene chloride forms a com- 

pound [165»], which is also 

got by heating azobenzene acetoacetic amide with 
phenyl hydrazine at 130° (Leuckart a Holzapfel, 
B 22, 1406 , Buchka, B 22, 2541) SoCl, forms 
a product which crystallises from alcohol as 
CaoH.sN^SOjHClHOEt (Sprague, G J 69, 334) 
Alloxan forms a compound C, 4 H, 2 N 405 , whence 
dilute potash gives 0 , 3 H„N 304 , converted by hot 
potash into CnHi^NjO , which on heating with 
alcohol gives nse to oxy phenyl methyl methyl 
ene-pyrazole [178°] (Pellizzari, A 255, 230) 
Oxy-phenyl-di-methyl-pyrazole CnHjaNjO 

[117°-120‘>] Formed by 

heating methyl acetoacetic ether with phenyl- 
hydrazine at 140° (Knorr, B 17, 2060 , A 238, 
162) Formed also by heating oxy phenyl 
methyl pyrazyl acetic acid Crystalline powder 
Oxy-phenyl.di-iiiethyl-p 3 rrazole OnHjjNjO t e 

Anttpynne [113°] Formed 

by methylation of oxy-phenyl methyl pyrazole 
(Knorr, B 17, 2032) and by heating acetoacetic 
ether with s phenyl methyl-hydrazine (Knorr, A | 
238, 203) Monoolinic crystals (from water) , v 
sol water, alcohol, and ether Febrifuge FeCl, 
colours its solution deep red Nitrous acid gives 
a bluish green colour Sodium added to its 
alcoholic solution liberates methylamine 
KjFeCya and HCl give a yellow colour Chromic 
acid gives an orange pp (Gay a Fortune, Ph 18, 
1066) Gi\es the usual reactions for alkaloids 
ICl solution forms crystalline C„H„IN20 [160°] 
and CnHj.IN^OICl [142°] (Dittmar, B 18,1617) 
Bromine forms CnHijBrjNjO [o 160°], whence 
water yields C„H„BrN 30 [117^ HNOj forms 
CiiHiiNjOj, which explodes at 200° Alloxan 

C(0H)<C0NH>C0, de- 

composing at 261°, whence boiling cone HClAq 
forms CijHjjNjOj [238°] (Pellizzari, O 18, 340) 
Benzoic aldehyde in presence of HCl forms 
benzylidene-di antipynne C 25 ,H 28 N 402 [201°] 

Combines with chloral 

Salts — B' 3 H 3 PtCl 3 2aq — B' 3 H 4 FeCy. — 
B'C 8 H 3 (N 02 ) 30 H [188°] Long yellow needles 

Oxy phenyl tn-methyl-pyrazole 0,^„N,0 

'•« [830] (3860 ,, igg 

mm ) Formed by heating antipynne with Mel 
and MeOH (Knorr) Crystals, v sol water and 
alcohol Yields a piorate [94°] 

Ozy-phenyl-tri-methyl-pyrazole 0|2H|4N,0 
[660] (3020 , Y) 

Formed from oxy ^enyl methyl pyrazole 
NaOMe, an^Mel (Emorr, A 238, 165), and also 
by heating *di-methyl-aoetoaoetio acid with 
phenyl hydrazine 1^1 water, v sol alcohol 
Ozy-di-phenyl-methyl-pyraiole 0ieH|4N20 1 e 

**’^^<NMeCPh- Formed by methyla- 


tion of oxy di phenyl pyrazole (Knorr a Klotz, 
B 20, 2649) Needles (from ether), si sol 
boihng water Bromine in chbroform forms a 
di bromide, whence water liberates CjjHjjBrN^O 

[110°-120°] o 

Salts — B'HCl needles — B' 2 H 4 FeCy 8 — 

B'C 3 H 3 (N 02 ) 30 H [170°] Yellow prisms • 

Oxy di-phenyl methyl pyrazole 

NPh^j^pj^ [122°] Formed by heat 

ing hydrazobenzene with acetoacetic ether at 
120° , the yield being 60 p c of the theoretical 
(Muller, B 19, 1771, Perger,B 19, 2140 , M 7, 
191) Crystals (containing jaq), v sol alcohol 

OXY PHENYL METHYL-PYRAZOLE GARB 
OXYIIC ACID [281'=] 

Made from its ether, which is got by heating oxal 
propionic ether with phenyl hydrazine at 120° 
(Arnold, A 246, 331) Plates (from alcohol) 
Ethyl ether Et\' [149°] 

Oxy phenyl methyl pyrazole carboxylic acid 

^^^^N=C^H 2 CO 3 H Clot from its 

ether [ 86 °'>, which is formed by heating acetone 
dicarboxylic ether with phenyl hydrazine (Pech 
mann, A 261, 171) Prisms, sol alcohol 

Oxy-phenyl methyl pyrazole dioarboxylio 


j^Ph^CO C HCH2CO2H 


[229°] 


acid 

Formed by saponifying its ether Needles (con 
taming aq), si sol cold water Gi\es a dark 
violet colour with FeClj 

Ethyl ether EtjA" [130°] Formed by 
heating oxalsuccinic ether with phenyl hydraz 
me at 170° (Wishcenus, B 22, 888) Needles 
Oxy phenyl di methyl pyrazole carboxylic 
aojd [178'=] Ob 

tamed from its ether [138°], which is got by heat 
mg acetyl succinic ether with phenyl hydrazine 
at 150° (Knorr) Needles (from water) 

DI OXY- DIPHENYL DI - METHYL DI- 
PYRAZYL C 2 „H, 3 N 403 % e 

N^"8Se>CHCH<COJPh Formed b, 
the action of phenyl hydrazine (3 mols ) on 
acetoacetic ether (2 mols ) Formed also by 
the action of phenyl hydrazine on di acetyl 
succinic ether, on isocarbopyrotntaric ether and 
on thioacetoacetic ether (Knorr, B 17, 2044, 
2058 , 22, 160 , Buchka a Sprague, B 22, 
2554) Formed also from ^ phenyl azo croton 10 
ether, alcoholic NH, and HjS (Bender, B 20, 
2749) Yellowish powder Decomposes on 
heating without melting Insol neutral sol 
vents, sol alkalis Gives the pyrazole blue re- 
action Yields a bromo derivative [217°] 

Di-oxy-di phenyl -tetra methyl dipyrazyl 

Formed by oxidation of oxy phenyl di methyl 
pyrazole with mtrous acid (Knorr a Blank, B. 
17, 2050) Long prisms (from HOAc), msol 
water and alkalis, sol oonc 

Di-oxy di-phenyl-tetra methyl dipyrazyl 

NMe OMe>0 <KoM. NMe anUpyruu 

[246°] Formed by methylation of the precedmg 
body (Knorr, A 288, 210) Crystals (from MeOH), 
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nearly insol water— B'H2Cl2 2aq— B'jH^PtClg* 
orange red prisms Picrate [o 161®] 

Di oxy di phenyl di-methyl-dip 3 rrasyl anl- 

phide Formed by adding 

phenyl hydrazine (2 mols ) dissolved m HOAo | 
to Jbhio aceto acetic ether (1 mol ) in the cold j 
(Buchka a Sprague, B 23, 849) Formed also ' 
from oxy phenyl methyl pyrazole and SClj in 
chloroform Small needles, decomposing at 
183® without melting , si sol alcohol, sol alkalis 
OXY PHENYL METHYL PYBIDAZINE 

NPh<^® Fonned. together 

With its chloro- derivative [137®], from the an 
hydride of the phenjl hydrazide of levulic acid 
and PCI, at ICO® (Ach, A 253, 47) Translucent 
crystals, v sol alcohol Na added to its alcoholic 
solutions forms a compound [200®], 

coloured violet by H2SO4 and CrO, — B'HCl 
Di oxy-phenyl-methyl-pyndaiine 

NPh<^® [196°] Formed from 

the chloro denvative, mentioned above, by treat 
ment \sith alcoholic potash, the resulting 

being heated with 

HClAqatlSO® White needles, si sol hotwater 

OXY V PHENYL.DI METHYL PYEIDINE 

0,3H„N0 .« NPh<“}®®^>CO Ph*nyl 

hdtdone [197®] (above 360®) Formed by 
the action 04 aniline on methyl dehydracetate 
(Perkin, B 18, 682 , 0 d 51, 498), and also by 
heating its carboxylic acids (Conrad a Guthzeit, 
B 20, 101 , 22, 85) Needles or pnsms (contain- 
ing aq) v sol hot water and alcohol — 
B'jHjPtClg yellow needles (from water) — 
B'0„H2 (jSO ) 30H [95®] Transparent plates 

Oxy pnenyl di methyl pyndine 

NMe<;^^^^ ^^CPh Methyl pJienyl ^ pico ' 

lostynl 112®] Formed by heating ‘methyl- 
carbo phen> I lutidyliuin dehydride ’ with cone 
HClAq at 180® (Hantzsch, B 17, 2915) Pnsms 
B'HCl 2aq — B'oH^PtClj 3aq crystalline powder 
m-Oxy {Py 3) phenyl (Py 1 5) di methyl- 
pyridine C^H.jNO t e C.H4(OH) C,NH2(CH3)2. I 
Oxy phenyl luttdtne [191®] From the cor- 
vesponding amido compound by the diazo- | 
reaction White crystalline solid (Lepetit, B 
20, 2399)- B'HCl 2aq-B'2H2PtCL [c 200®] 
OXY V PHENYL DI METHYL PYRIDINE 
CARBOXYLIC ACID C, 4 H„NO,ie 

NP»><CMeC(C^)>CO [267°] Formed by 
heating the dicarboxylic acid at 227® (Conrad a 
Guthzeit, B 20,161,947, 22,84) Formed also 
from $ phenyl amido crotonio ether and NaOEt 
at 90® (Knorr, B 20, 1399) Satiny needles j 
Melts at 267® when quickly heated — BaA'2 4aq 
needles, v sol water 

Methyl ether MeA' [162®] Formed from 
methyl dehydracetate and anihne (Perkin, jun , 
B 18,682, 0 J 61,498) Needles 

Oxy-phenyl-di methyl-pyndme dicarboxylic 

Mid NPh<®“« Got by eloclro- 

lysis of its ether Prisms, y sol hot alcohol 
-^BatHA'O^aq 

Ethyl ether EtjA" [171®] Formed by 


boiling an acetic acid solution 0! aniline and 
the product of the action of COCL on cupno 
acetoacetic ether (Conrad a Guthzeit, B 19, 25 , 
20, 161) Crystalline solid, v sol alcohol — 
B'jHjPtCl* [120°] Orange yellow pp 

m 0zj-{Py 3) phenyl.(P 2 / 1 6)-di.m6thyl. 
pyndinc-(Py 2 4) di carboxyUc acid 
C«H4(0H) O^N(CH,)2(COiH)2. m Oxy phenyU 
luttdine di carboxylic acid 

Di-ethyl-ether A/'Etj [174®] From the 
corresponding amido compound by the diazo 
reaction (Lepetit, B 20, 2398) White qeedles 
OXY PHENYL METHYL PYRIMIDINE 

CPh<^^Q®>CH3 [216°] Formed by mixing 

a solution of benzamidme hydrochloride (1 mol ) 
with acetoacetic ether (1 mol ) and NaOH (1 
mol ) Formed also by the action of benzimido 
ether CPh(NH) OEt on acetoacetic ether at 
100 ° and of benzamidme on acetyl malonic 
ether (Pinner, B 18, 759, 2851 , 22, 1624, 2617 , 
23, 3820) Needles, v sol alcohol, si sol water 
— B' H2PtCl3 2aq — B'C8H,(NO )30H [189®] — 

B' R. Cr^O 5aq [177°] Orange red prisms 
Acetyl derivative C^HioNjO^ [41°] 
Ethyl derivative C,,H,(OEt)N2 [31®]. 

' (300°) Formed from chloro phenyl methyl- 
pyrimidine and NaOEt Thick prisms — 
B HCl 2aq [86®] - B'HCl [149®] — B'2H2PtCl^ 
[197®] — B'HI ^aq [144®] Yellow prisms 
Oxy phenyl methyl pyrimidine 

[238°] Formed from 

acetamidine hydrochloride, benzoyl acetic ether, 
and dilute (10 pc) NaOHAq (Pinner, B 22, 
1618) Needles, m sol hot alcohol 

Oxy phenyl-di-methyl-pynmidine 

CPh<^^ gQ®>CHMe [203°] Formed fiom 

benzamidme hydrochloride, methjl acetoacetic 
ether, and NaOHAq (Pinner, B 22,1624) Needles 

Oxy di-phenyl.methyl-pyrimidme 

CPh^^ [260°] S 196 at 20° 

Formed from benzamidme and a benzoyl pro 
pionic ether (E v Meyer, J pr [2] 39, 197 , 40, 
303 , Schwarze, J pr [2] 42, 12) Minute 
needles Oxidised by KMeO^ to oxy di phenyl 
pyrimidine carboxylic acid [236®] Yields a 
methyl derivative [122®] 

Di-oxy-phenyl-methyl-pyrimidine Ethyl 

dcr»t)oft»eC,H,(OEt) gQ®>CH 3 . [146°] 

j Formed by mixing o ethoxy benzamidme hydro 
chloride with NaOH and acetoacetic ethei (Pm 
' ner, B 23, 2953) Short columns, v sol alcohol 
An isomende [204°] is formed from p ethoxy 
benzamidme and acetoacetic ether or acetyl- 
malomo ether 

Di-oxy-phenyl-di methyl-pymnidine Ethyl 
derivative C,H,(OEt) ^Q®>CHMe 

[216®]. Formed fromp ethoxy benzamidme and 
methyl acetoacetic ether (P ) Small prisms 
Reference — Broho - oxy - phenyl - methyl 

PYRIMIDINE 

OXY-PHENYL-DI-METHYL PYRIMIDINE 
OABBOXYLIC ACID 

CPh<^ ^®>CH CHj COjH [ 269 °] Got 
by saponifying its ether Needles, si sol water. 
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OXy-PHENYL-DI-METHYL-PYRBIIBINE CAEBOXYLIC ACID. 


Ethyl ether BiA.' [178®] Formed from 
acetyl succimo ether and benzamidme (Pinner 
B 22, 2618) Crystals, si sol water 

OXY-PHENYL-METHYL -PYEIMIDYIKE 
THYL METHYL KETONE 

CPh^^ ^^*^0 CH, CO CH, [226‘>] Formed 

from di-acetyl-snccmic ether and benzamidme 
(Pinner, B 22, 2622) Needles, si sol alcohol 

OXY-PHENYL-METHYL PYEIMIDYL PEO- 
PIONIC ACID 

CPh<,^^^®>CHCHjCHjCOjH [216®] 

Formed by saponification of its ether [146®], 
which is got by the action of benzamidme on 
acetyl glutano ether (Pinner, B 22, 2620) 
Powder, si sol water 

OXY-TEI PHENYL-METHYL PYEEOLE 

OaHj^O te Tn phenol- 

methyl ^rrhohne [139®] and [143®] Formed 
from 0^5 CBz CHBz and alcoholic methylamme 
(Japp a Klingemann, B 22, 2884, 0 J 57, 
698) Colourless rhombohedra [139°] , a c 
= 12 434 Occurs also m triclinic forms [143®] , 
a6c= 906 1 870, o»79°62', /3 = 86° 3^ 

7 = 70° 26' (Tutton, G J 57, 724) Oxidised by 
chromic acid to CoiH,„NO, [167°] Bromine in 
chloroform yields CgjHiwBrNO [150°] 

Dthydrtde NM®<CcHPh CHj* 
phenylmethyljoyrrhohdone [163 6'’] Mol w (by 
Raoult’s method) 335 (calc 327) Formed by 
reduction of the preceding body by sodium and 
boiling amyl alcohol Monoclmic needles , 
a 5 c = l 655 1 1 043, ^ = 88°29' 

Oxy-tetra-phenyl-methyl-pyrrole C^HjsNO 

te [161°] Formed by 

heatmg CgH^ CBz CBz CgHg with alcoholic 
methylamme at 200°, and also from benzoyl-tri- 
phenyl propiomethylamide and KOH (Klinge- 
mann a Laycock, C J 59, 146, B 24, 618) 
Small yellow monoclmic plates (from boiling 
alcohol), V sol CSj. 

OXY-PHENYL METHYL PYEEOLE CAEB- 
OXYLIC ACID Ethyl ether 

NH<CMeCCO^t tl28®] Formed by tbe 
action of alcoholic ammonia on phenyl acetyl- 
■uccmic ether (Emery, A 260,162) Needles 
Oxy-phenyl-methyl pyrrole dihydride oarb- 

.xyUo .cid NFh<g 05 ^^^>CH, [188°] 

Obtamed from its nitrile, which is made from 
lerulic ether, HCy, and alcoholic aniline (Kdh 
hng, B 22, 2364) Hard prisms, si sol water 
Amide [127°] Needles 
Nitrile Oil Converted by NH, and H^S 

tatoNPh<g07(gH«j,H)>CH, [193°] Hy. 

droxylamine forms the amidoxim [120°] 

OXY - PHENYL - METHYL - QDINAZOLINE 

®*®*<N^OPh Formed by the action 

of KOH and Mel at 120° on o-benzoyl amido- 
benzamideoron oxy phenyl qumazolme(K5mer, 
J pr [2] 36, 162) Shining lamellss, sol alcohol 

I.oia.ria.OA<S°OMe • Formed 


by heating the acetyl derivative of o amido 
benzoic anilide (K ) Four-sided prisms 

OXY - PHENYL - METHYL - QUINOLINE 

[29n Formedbyheat. 

ing its carboxylic acid at 260° (Just, B 19, 
1644) Plates (from alcohol) • 

Isomende v Flavenol 
OXY - PHENYL - METHYL - QUINOLINE 

CABB 0 XYLICACII,gM®gHCC(O^gCO^^ 

Formed by saponifying its ether [236°], which ii 
got by heating to 160° the produc* of the action 
of CgHjMeN CClPh on sodium malonic ether 
(Just, B 19,1642) V si sol water and alcohol 

OXY - PHENYL - METHYL - (Py ) - QUINO- 

N NPh 

11 I 

yO C CMe 

PYEAZOL CgH,^ I Inner - anhy- 

\N • C(OH) 

dride of o amido d% phenyl methyl pyrazol~ca/rh^ 
oxylic acid [261°] Formed by reduction of 
0 nitro di phenyl methyl pyrazol carboxylic acid 
with SnClj (Knorr a JOdicke, B 18, 2262) Fine 
needles V sol alcohol, chloroform, and acetic 
acid , insol water, alkalis, and dilute acids It 
can be distilled undecomposed It is a very 
stable body By sodium and alcohol it is re- 
duced to a hydro compound which dissolves in 
stiong HjSO^ with a deep green colour 

OXY PHENYL-METHYL- QUINOXALINB 
[198°) Formedfrom (1,3,4). 

tolylene diamine and phenyl glyoxylic acid 
(Hinsberg, A 237, 362) Pale yellow needles 
7 OXY- 7 .PHENYL-S DI-METHYL-SUCCINIC 
ACID CHPh(OH) CH(CO,H) CHMe CO^H 
Phenyl homo itamalic acid The free acid is un- 
stable, but the salts CaA"3aq, BaA"2aq, andAg^A" 
are got by boiling its lactone with bases (Fittig 
a Penfield, B 216, 119 , 20, 3179) 

Lactone [177°] Phenyl hornoparaconAc 
acid Formed from benzoic aldehyde, sodi um pyro 
tartrate, and ACgOby heating for 10 hours at 130° 
Plates (from water) Yields AgA' Forms phenyl- 
butylene (177°) on distillation Cone HBr at 0° 
forms CHPhBr CH(C 02 H) CHMe COjH [149®] 
which on warming with water becomes 
CHPh CH CHMe CO^ The lactone [177°] is 
accompanied by an isomende [124 6 °] The 
lactone [177°] yields on distillation methyl- 
naphthol [89^, while the isomende yields an 
isomeno methyl naphthol [92°] Both methyl- 
naphthols yield (jS) methyl naphthalene on dis- 
tillation with zinc dust 

0 - Oxy - phenyl - di - methyl succinic acid 
OgH,(OH) CH 2 .CH(C 0 ^H) CHMe(CO;a) [146° 
160°] Formed by reducing coumaryl propionic 
acid in alkaline solution with sodium amalgam 
(Fittig a Brown, A 266, 288) Crystals, v sol 
water — BaA" — CaA" — AgjA" curdy pp 

Oxy-phenyl-methyl succinic acid is described 
as Oxx BENZYL-flUCCINIO ACID 

OXY-DI PHENYL-METHYL if^-THIO UEEA. 
Methyl derivative 

CgH,(OMe) NH C(9Me) NPh [80°j Formed 
by the action of Mel on phenyl anisyl thio urea 
(Foerster, B 21, 1870) Long white needles 



Bi oxy-di phenyUmethyl-tl^ thio-urea 

methyl derivative 
0,H,(0Me) NH C(SMe) NO«H,OMe [87°] Made 
by heating di-anib^l thio urea with Mel at 100® 
(Foer^ter, B 21, 1860) Prisms, v e sol hot 
alcohol Yields on distillation MeSH and a sub- 
stance [66®J which on boiling with dilute HCi 
gives di anisyl urea [184°] — CisHjaN^SOjHCl 
white plates — B'2H2PtCla pnsms 

OXY-PHElSrYL.NAPHTHYL.ACETIC ACID 
OPh(0,oH,)(OH) CO,H The salt NaA'2aq 
[145°] IS formed from sodium phenyl (a) naph 
thyl ketone, water, and COo (Beckmann, B 22, 
915) 

oa m OXY PHEITYL NAPHTHYL KETONE 

0«H,{0H) CO 0,oH«(OH) [c 106°] Formed by 
heating (a) phenonaphthozanthone with alco 
holic potash at 200° (Phomina, A 257, 93) 
Yields a methyl derivative [66°], an acetyl 
deriiatiie [137°] and an acetoxim [196°] 

The 0/3 isomeride [169°] yields K^A" and a 
methyl derivative [68°], an ethyl derivative [c 
141°], an acetyl derivative [108°], an acetoxim 
[188°], and a phenyl hydrazide [198°] 

DI OXY DI PHENYL OCTANE 
CPhPr(OH) CPhPr(OH) [64°] Formed by the 
action of sodium amalgam on a solution of 
phenyl n propyl ketone in dilute alcohol (Schmidt 
a Fieberg, B 6, 499) Needles (from acetone) 

Di oxy di phenyl-octane C„H,jjCMe(C„H*OH)2. 
[83 6°] Formed from methyl hexyl ketone, 
phenol, and HCI (Dianin, J R 1888, 534) 
Needles fields a di benzoyl derivative [114°1 
OXY PHENYL OXANTHRANOL 

le [194°] 

Formed by oxidising oxy phenol anthranol \Mth 
KMnO^ (Pechmann B 13, 1617) Yellowish 
srystals Yields anthraquinone on oxidation 
Acetyl derivative C^HigO^ Needles 
Di oxy.phenyl oxanthranol v PhenoIi 

PUTHAMDFIN I 

OXY PHENYL-ISO OXAZOLE 

CPh<^^^>CO [147°] Formed from benz 

ovl acetic ether and hydroxylamine in acid, 
neutral, or ammomacal solution (Claisen a 
Zedel, B 24, 141 , Hantzsch, B 24, 502) 
Needles, si sol cold alcohol HClAq at 120° 
yields the oxim of acetophenone Ammonia 

forms CPh<^^^^0 ONH, [168°] Yields a 

nitroBO derivative CPh^^^ q^^^CO [143°] 

DI OXY DI PHENYL OXIDE C.jH.oO, te 
0(CrtH^0H)2? Formed from phenol and CrO^Cl, 
(Etird, Bl [2] 28, 276) Amorphous powder 
Yields quinone on oxidation, v Hi horcin 

DI OXY DI PHENYL OXINDOLB Oj^H^NO, 

t« Phenoltsaitn 

[220°] Formed by adding H2SO4 to a mixture 
of isatin and phenol (Baeyer a Lazarus, B 18, 
2641) White needles, insol water, sol alkalis 
Acetyl derivative OjoHj^OgNAo [185°] 
Colourless needles (from HOAo) 

Di methyl derivative O^HigMe^NO^ 
[65°] Made from anisole, isaiin, and 

p OXY-PHENYL PENTADECYL KETONE 
Methyl derivative Oi^Hyi GO O^B[« OMe 
[70 5°] (280° at 15 mm.) Formed trmn amaole. 
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palmityl chloride, and AlOl. (Krafft, B 21, 
2269) 

Ethyl derivative (289atl5mm) 

Formed in hke manner from phenetole Plates 
Di oxy.phenyl pentadeoyl ketone Di- 
methyl derivative [63 6°] (290° at 

15 mm ) Formed in like manner from the di« 
methyl derivative of resorcin (K ) Plates 
DI OXY PHENYL PENTANE 
OHPh(OH) CH(OH)Pr [82°] (287°) Formed 
by the action of alcoholic potash on a mixture 
of benzoic and isobutyno aldehydes (Swoboda, 
If 11, 390) White crystals, v sol etW 

Di-acetyl derivative O^H ,0^ [56°J 

(297°) 

Di oxy phenyl pentane 

CHPh(OH) GHj CH, CHg CH^ OH [64°L 

Formed by reducing benzoyl butyl alcohol wikn 
sodium amalgam The glycol is extracted with 
ether (Kipping a Perkin, jun , C / 67, 312), 
Needles (from benzene), v sol ether 

Di-oxy-di-pheny 1-pentane CEt2(08H40H)j, 
[200°] Formed from di ethyl ketone, phenol, 
and HCI (Dianin, J R 1888, 534) On fusion 
with NaOH It yields C,H„ O^H^OH [76 6°] (253°) 
OXY PHENYL PENTENOIC ACID v Oxi- 

PHENYIi ANGELIC ACED 

DI OXY DI PHENYL-PENTINOIG ACID 

Di methyl derivative 
C,H4(OMe) CH CH C(COH) CH C^H^OMe 
[160°] Formed from p methoxy benzoic aide 
h>de, sodium succinate, and AC2O (Fittig a 
Politis, A 256, 299) Long yellow needle# 
(from HOAc) — BaA'^ 2aq silky plates — 

CaA'j 3aq — AgA light yellow pp 

OXY - PHENYLPHENYLENE - ANTHUA. 
aUINONE DIHYDRIDE O.^H^O, ♦ e 
/0,H(0H)v 

C0< >C0 )CAPh [26b°] Foimed by 

/ 

fusing truxone with potash (Liebermann a Ber- 
gami, B 23, 321) Yellow needles, si sol alco- 
hol Yields an acetyl dernative C^gHisAcO, 
[180°], V sol HOAc 

OXY-DI PHENYL PHOSPHINE Phenyl 

derivative P(CeH5)2 0Ph (265°-270° at 62 
mm ) SO 114 V D 1002 (obs ) Got 
by heating PPhjCl with phenol (Michaehs a. 
La Cobte, B 18, 2109) Oil Readily absorbs 
oxygen from the air, becoming (CoHJ JPO OPh. 
Sulphur yields (C«H,),PS OPh [124°] Selemum 
forms Ph2PSe(OPh) [116°] Yields a crystalline 
meihylo wdide [c 136°] and a benzylo chloride 
Ph,P(0Ph)0,H Cl [232°-236°] 

TETRA - OXY - DI PHENYL - PHTHALIDBL 
Anhydridev Fluorescein 

OXY PHENYL-PHTHALIMIDE v. Amsxh 

FBXNOL 

DI-OXY-DI-PHENYL-PROPANE 

CMe3(C„H40H)2 [154° cor ] Got from acetone, 
phenol, and BzCl (Dianm, J B 1888, 684) Flat 
needles Yields, on soda-fusion, p isopropyl- 
phenol [61°] 

OXY PHENYL-PROPIOLIC ACID v Oo»* 

KARZLIO AOID 

a-OXY /3 PHENYL-PROPIONIC ACID 

0,H4CH2CH(0H)C02H [98°] Formed from 

pnenyl acetic aldehyde, HCy, and HCI (Erlen- 
meyer, B 18, 308 , A 219, 179) Got als6 by 
reducing p^henyl glyoidio acid with sodium- 
amalgam (Pldchl B 16, 2823) Pnsms (from 


OXY-PHENYL-PROPIONIC A*CID 
D%- 
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water) Yields tonmo aoid and phenyl-acetic 
acid on heating — BaA', aq globular aggregates 
Nitrile [68°] Needles (from benzene) 
i8 Oxy $ phenyl propionic acid 
C«H5CH(0H) CHyCOgH [93°] Formed by 
the action of sodium amalgam on the acid 
OA CH(OH) CHOI COjH (Glaser, A 147, 86) 
and by boiling iS-bromo /3-phenyl propionic acid 
with water (Fittig a Binder, A 196, 138) Got 
also by reducing benzoyl acetic ether with 
sodium amalgam (Perkin, G J 47,254) Prisms, 
T sol cold water Yields cinnamic acid on heat- 
ing with baryta water (East, A 206, 26) or with 
dilute H28O4 at 100® (Erlenmeyer) — KA' — 
BaA'j 1 Jaq — ZnA 2 l^aq — AgA' needles 

Acetyl derivative [100 6°] Crystals 
Yields cinnamic acid when heated with AojO at 
120° (Slocum, A 227, 69) 

0 Ozy-a-phenyl-propionic acid 
CH,(OH) CHPh CO,H Tropic acid Mol w 
166 [118°] S 2'at 145° 

Formation — 1 By decomposing atropine or 
hyoscyamine with fuming HClAq or with baryta 
water (Lessen, A 138, 230 , Kraut, A 148, 238 , 
Ladenburg, B 13, 607) —2 From atropic acid 
by union with HOCl followed by reduction with 
zinc dust, iron filings, and cone KOHAq (Laden 
burg a Rilgheimer, B 13, 379) —3 From 
atropic acid by heating it with fuming hydrogen 
chloride at 100° and digesting the resulting acid 
(CH Cl CHPh CO^H) with aqueous Na-jCO, at 
120° (Ladenburg, A 217, 114) ~4 Fromaceto 
phenone cyanhydrin by treatment with HCl , 
the lesulting chloro phenyl propionic acid being 
heated with sodium carbonate (Spiegel, B 14, 
237, 1862 , Merlmg, A 209, 6) 

Properties — Needles or tables, v sol water 
Yields phenyl acetic acid on fusion with potash 
Chromic mixtuie oxidises it to benzoic acid 
Salts ~ CaA'2 4aq — AgA' crystals 
Reference — Chloro tropic agio 
a Oxy Cl phenyl propionic acid 
CjH^ CMe(OH) COgH Atrolactic acid [94°] 
Formation — 1 From atropic acid by suc- 
cessive treatment with HBr and aqueous NajCO, 
(Fittig a Wurster, A 196, 145 , 206, 24) —2 By 
oxidation of a-phenyl propionic acid with al 
kaline KMnO^ (Ladenburg a Rugheimer, B 13, 
373 , A 217, 107) — 3 By reduction of the 
dibromo derivative obtained by the action of 
H2SO4 on a mixture of dibromo pyruvic acid and 
benzene (Bdttinger, B 14, 1238) — 4 By dis- 
solving the cyanhydnn of acetophenone m 
saturated HClAq (Spiegel, JB 14,1363, Tiemann, 
B 14, 1980) 

Properties — Tnmetric needles or tables (con- 
taining Jaq) , a 6 c « 72 1 57 Becomes anhy- 
drous below 86° Gives nse to atropic acid 
OHj CPh COjH on distillation with HCl 

Salts — CaA'2 8aq — BaA'22aq — ZnA', 2aq « 
•mall crystals, v si sol cold water 

Ethyl derivative CMePh(OEt) CO2H 
♦ Ethyl tropic acid * [c 62°] Formed from 
acetophenone by treatment with PClg, acting 
upon the resultmg Ph CCI2 Me with KCy and 
dilute alcohol, and saponifying the product with 
baryta Small prisms, sol hot water 

Nitrile Formed from acetophenone, KCy 
and HCl (S) Od 

p-Ozy-wphenyX-propioiLio aoid 
CJa,(OH)CHMeC02H Phloretic aetd, [1^°]. 


Formed from phloretin (7 g ) and KOH (55 ox» 
of S G 1 2) by boilmg for 3 hours (Hlasiwetz, / 
1865, 700 , Schifl, A 172, 867) Formed also 
from amido phenyl propionil acid by diazo re 
action (Tnnius, A 227,268) Yellowish i^eedles 
Y sol hot water, sol alcohol and ether, insol 
CS2 Yields p oxy benzoic acid on fusion with 
potash On heating with phlorogluoin at 180° 
it yields the crystalline phloroglucide CjsH^P,, 
Heating with POCl, forms crystalline triphlo 
retide Cj^HjeO^ Phloretic acid gives a green 
colour with FeOl,, possibly due to phloroglucm 
Salts — BaA'22aq — CuA'j (at 120°) 

Ethyl ether EtA' (above 206°) 

Isoamyl ether (above 290°) 

Methyl derivative 

0«H4(OMe) CHMe CO2H [103°] S 11 at 25\ 
Got by methylation (Komer a Corbetta, B 7, 
1732) Yields BaA', 2aq and MeA' [38°] (278°) 
Ethyl derivative [106 6°] Scales 
Amide C^H^NO^ [110°-116°] Piisms 
Isophloretic acid, made by boiling isophlo 
retin with KOHAq (Rochleder, Z 1868, 711) is 
probably identical with phloretic acid 
0 Oxy 3 phenvl propionic acid 
0,H4(0H) CH^ CH, CO H Mehlotic acid Hy 
drocoumaric acid [83°1 S 6 at 18°, 109 at 
40° Occurs, partly combined with coumarin, 
in yellow melilot (Melilotus officinalis) (Zwenger 
a Bodenbender, A 126, 257, Sujypl 5, 100) 
Formed by reducing coumarm with s^odiura- 
amalgam (Zwenger, A Suppl 8, 32 , Dyson, C J 
61, 70 , Hochstetter, A 226, 365 , Tiemann, B 
10, 286) Trimetno crystals Its ammoniacal 
solution turns blue in air Yields salicylic acid 
when fused with potash Cone HBrAq converts 
it into the anhydride 

Salts — KA'a^aq — BaA' 3aq — CaA', — 
CaA'2 2aq — MgA', 4aq — CuA 2 aq — PbA',.— 
ZnA' aq — AgA' bulky pp 

Ethyl ether EtA' [34°] Prisms 
Methyl derivative 

C«H4(OMe) CH, CH2.CO2H [92°] Crystals (from 
alcohol) (Perkin, C J 39, 416) 

Ethyl derivative 

C,H4(OEt)CH2.CH2CO,H [80°] Needles (from 
dilute alcohol) Yields the salts Ba(C,,H,30j), 
and CaA2 2aq (Fittig a Ebert, A 216, 153) 
Anhy dr id eC^ii^On Hydrocoumann [25°] 
(272°) Got by distilling the acid Tables, si 

sol hot water Its oxim CaH4<^^^^^C(NOH) 

IS oily (Tiemann, B 19, 1664) 

Amide C^H^NO, [70°] Needles 
m 0xy-i3 phenyl propionic acid 
0,H4(0H)CH2C^C02H [111°] Formed by 

reduction of 7?i-coumaric acid (Tiemann a Lud- 
wig, B 16, 2050) Long needles, insol ligroin 
Methyl derivative [c 61°] Needles 
p 0xy-/3 phenyl propionic aoid 
[4 1]C3H4(0H) CH2.CH2 CO2H Hydropara 
coumanc cund [129°] Occurs m very slight 
quantity in human urme (Baumann, H 4, 807) 
Formed by reducing paraooumano acid with 
sodium amalgam (Hlasiwetz a Malm, A 142, 
868) Formed also from p nitro-cinnamic ether 
by reduction followed by the diazo reaction 
(Stfihr, A 225, 67 , c/, Buchanan a Glaser, Z 
[2] 6, 198) Occurs m putnd meat (Salkowski, 
B 18, 190). Formed also by putrefactive fer- 
mentation of tyrosine (Baumann, B 12, 1460 ; 
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18, 279) Monoolmio prisms (from ether), bI sol 
cold water. Gives a bluish grey colour with FeCl, 
Yields p oxy benzoic acid when fused with 

S Dtash — BaA'a —ZnA j 2aq S 77 in the cold — 
uA'2 2aq — AgA' mmute needles 
Ethyl ether EtA' Liquid smellmg like 
rhubarb 

Methyl derivative 

CaH4(OMe) CH2.CH2 CO^ Hydro - methyl • 
naringenic e,cid [102°] Feathery crystals or 
long white needles — A'Ag small needles, si 
sol hot water — A'jBa 2aq 

Di methyl ether of the methyl deriva^ 
tive 0«H4(0Me) CH2 CI^COjMe [88°], (265°- 
270°) Formed by methylation of p hydro cou- 
mario acid (Eigl, B 20, 2531) 

Amide C^U,{OB.) CH^ CH^ GONE, Needles 
a Oxy /BjS di phenyl propionic acid 
CHPhj CH(OH) COjH [169°] Formed by 
saponifying its ether with alcoholic potash 
Thin needles, v sol alcohol Forms a com 
pound [c 63°] when heated with dilute H.^804 
at 180° 

Ethyl ether EtA' [66°] Got from di- 
phenyl acetic aldehyde cyanhydrin by conver 
Bion by alcoholic hydrochloric acid into 
CHPh,CH(OH)C(OEt)(NHjCl) [135°] and de 
composition of this body by water (Weise, A, 
248, 43) Small plates, insol water 

Acetyl deriv ative [53°] Prisms 
[4 3 1] Di-oxy-phenyl-propionic acid 
C,H,(OH), CK, CK, CO,H Hydrocaffeic acid 
Formed by reducing caffeic acid with water and 
sodium ami^lgam (Hlasiwetz, A 142, 353) Tn- 
metric crystals, v sol water Its salts are 
gummy 

Methyl derivative 

[4 3 1] 0,H,(0H)(0Me)C0^ [90°] Formed 

by reducing ferulic acid with sodium amalgam 
(Iiemann a Nagai, B 11, 650, 14, 965) Mmute 
tables, V sol alcohol 
Methyl derivative 

[4 3 1] C,H4(0Me)(0H)C02H [147°] Formed 

by reduction of isoferulic acid (T a N ) Needles 
Di methyl derivative 
CeH,(0Me)^CH,CH2.C0^ [97°] Formed by 
reduction of C,H,(OMe)2 CH CH CO,H (T a N) 
Slender needles (containing aq) 

Methylene derivative 

CH^<^q^C,H 8 C2H4 CO,H Pipero propionic 

acid [85°] Formed by reduction of 
CH,0, C,H, OH CH COjH (Lorenz, B 13, 758) 
and by oxidising {$) hydropiperic acid with 
Na^CO, and KMn04 (Kegol, B 20,421) Needles 
(fiom ligroin), si sol cold water —CaA'^ aq — 
AgA' feathery crystals 

(4,2,1) Bi oxy-phenyLpropionio acid 
<5,H3(0H)2 CHj CHj C0,H Formed by reducing 
umbdliferone with sodium amalgam (Hlasiwetz 
a. Grabowski, A 139, 102) Ciystallme, deoom 
posing at 110° Yields resorcin when fused with 
potash 

Dt methyl derivative 
CA(0Me)3CH8CH.C04H [105°] Formed 
by reduction of the di-methyl derivatives of (a), 
and (jS) umbellic acid (Will, B 16, 2116) White 
arys^s (from alcohol) 

oa.Bi*ozy-pheiiyl-propioiiio acid 
<5,H4(0H) CHLCH(OH) CO5H. Sahcyllacticacid 
Penned by reduction of 0 oxy-phenyl-glyoidic 


acid with sodium amalgam (Pldchl, B I6, 1188) 
Syrup — ZnA', — CuA', 6aq pnsms, v. sol Aq 
pa Bipoxy-phenyl-propionio aoid 
0.H4(0H) 0H8.0H(0H) CO2H [144°] Made 
from the corresponding di amido acid by the 
diazo reaction (Erlenmeyer a Lipp, A 219, 
226) Hemispherical groups of needles (contain- 
ing aq) (from water at 0°), m sol alcohoL 
Melts at 140° after fusion — CaA'2 3aq — 
CaA'j 6aq small crystals 

Bi oxy phenyl propionic aoid 
[4 1] C.H4(0H) CH(OH) OH2.CO2H (?) [164°] 

Occurs m urme of dogs fed with much tyiosine 
fBlendermann, H 6, 266) Needles (contammg 
4aq), m sol cold water 

ojS-Bi oxy phenyl propionic aoid 
CHPh(OH) CH(OH) CO.H B-Phenyl glyceric 
acid [144°] Formed by the action of alkalis 
on G4H4 CH(OH) CHCl COjH (Glaser, A 147, 
98 , Lipp, B 16, 1287), and by oxidising cu- 
manic acid with dilute EMn04 (Fittig, B 21, 
920) Monochmc plates (from ether) At 160° 
it yields phenyl acetic aldehj de Gaseous HOI 
yields CgHj CHCl CH(OH) GOjH (Erlenmeyer, 
]un , B 20, 2466) ~AgA' amorphous pp 
Di benzoyl derivative [187°] 

Di benzoyl derivative of the methyl 
ether [114°] Formed by the action of AgOBz 
on GHPhBr CHBr COjMe (Anschutz a Kinnicutt, 
B 12, 538) Small monochmc crystals 

Di benzoyl derivative of the ethyl 
ether GHPh(OBz) CH(OBz) 00,Et [109°j 

Isomeride v Atroolyckbic Acm 
Bi-oxy-di-phenyl-propionic acid 0,jH,404aq 
t e CH, G(0,H40H)2 COjH Made from phenol, 
pyruvic acid, and H2SO4 at 0° (Bottinger, B 16, 
2071) Amorphous mass, carbonising above 
268°, V sol acetone Yields an amorphous di 
acetyl derivative 

Tri oxy phenyl propionic acid Tri ethyl 
deiivative CaH^(OEt), G^H, GOoH ^77°] 
Formed by reduction of the tri ethyl derivative 
of (a) or (jS) tesculetio acid with sodium amal 
gam (Will, B 16, 2111) 

An isomeric acid [86°] is got by reducing the 
di ethyl derivative of daphnetio acid (Will a 
Jung, B 17, 1087) 

Hexa-oxy-di phenyLpropionic acid 0,jHi4O« 
le GH,G(GA(0H),)2G02H [162°] Foimed, 

together with amorphous G,sH,20„ from pyro 
gallol, pyruvic acid, and H^SO, at 0° (Bottinger, 
B 16, 2404) Besinous mass Yields, when 
heated with Aop, the compounds GijHjoAc^O, 
[110°] and C„H,Ac 40, [c 200°] 

References — Bromo , Chloro ,Ghloro nitbo-, 
and I0D0-, OXY propionic acids 

jp-OXY-BI-PHENYL PROPYLAMINE M e - 
thy I derivative Gj^H^NO le 
0 ja4(OMe) GH4 GHPh CH^NH, Formed from 

the methyl derivative of a phenyl p coumano 
nitrile by reduction with alcohol and sodium 
(Freund a Bemse, B 23, 2864) Yellow liquid, 
riightly volatile with steam — B'jHyPtGl^ [196°] 
Aurochloride [87°] Golden plates 

OXY-BI PHENYL.PBOPYLENE.BIAM1NE 
0,,H„N,0 U GH(OH)(GH,.NHPh)2 [54°]. 
Made by the action of aniline on epichlorhydrm 
(Faucpnnier, C R 107, 250) Needles (from 
alcohol) — B'H,OAliaq [150°] - 

B09^Gl,4aq veHow plates. 
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Aoetjfl der%vnttv€ 

[100''] Pnsms 

JYi^ro«amtn« 0,5H|,(N0)N20 [109®]. 

DI-j)-OXY.DI-PHENYt PEOPYLENE Dt- 
methyl derivative CH, OH 0(0aH4OMe)2. 
[101®] Eonned from anisole, A1G1„ and pro- 
pionyl ohlonde (Gattermann, B 22, 1180) Plates 
Yields GO(04H40Me)2on oxidation The homo- 
logous GjS, GH G( 0«H40Et)2 crystalhses in 
needles [77®] 

OXY-PHENYL ISOPEOPYL KETONE 

Ethyl derivative OaH4[OEt) GO GHMe, 
[41®] Made from isobutyryl onloride, GaH^OEt, 
and AlCl, (Gattermann, B 23, 1206) Tables 
(from ether) Yields an oxim [111®] crystallising 
in needles 

Oxy phenyl propyl ketone GjH, GO 0aH40H 
[91°] (o 280°) Formed from phenol and 
butyryl ohlonde (Perkin, G J 66, 646) Pearly 
plates 

DI - OXY . PHENYL - ISOPEOPYL - PYEIM 
iniHE (OH) (198^ 

Formed from oxy isobutyramidme hydrochloride, 
benzoyl acetic ether, and NaOHAq (Pinner, B. 
22, 2&6) Prisms (from alcohol or benzene) 

OXY - TEI - PHENYL - PEOPYL - PYEEOLE 

0„HaN0 ue NPrC^Qpjj^g'^ [106“] Formed 

from O4H4GBZ GHBz and alcoholic propylamine 
at 100° (Japp a Klingemann, 0 J 67, 706) 
Monoolmic pnsms [96°-98°] or tnmetnc pnsms 
[105°], a 6 c» 694 1 766 

DI-o-OXY-DI PHENYL PEOPYL il^-THIO 
TJEEA D% methyl derivative 
0(SPr)(NH GaH4 OMe) N G^H^ OMe [68®] Made 
from di-anisyl thio urea and propyl chloride 
(Foerster, B 21, 1864) Plates, msol water 
OXY-DI PHENYL PYEAZINE Tetra 

hydndt NPh<^^'^^>NPh [IdS^J Formed 

from di phenyl ethylene diamino, chloro acetic 
acid, and NaOAcat 170° (Bischoff a Nasfcvogel, 
B 22, 1783 , 23. 2026) Grystallme Insol Aq 
Di-oxy di phenyl pyrazine Dihydride 

NPh<;™*-^^>NPh Di phenyl diacipi 

perazine [268°] Got by oxidising the above 
with GrO, and HOAc, and also by heating di 
phenyl ethylene diamine with oxalic acid at 
200° (B a N ) Plates, v si sol alcohol and 
ether Nitrous acid forms CigHijNgOa [290°] 
Di-oxy di phenyl-pyrazine Dihydride 

NPh<^g^ ^^-‘^NPh Diphenyl ay diacipi 

perazine Di oxy-d/i phenyl piazine dihydride 
[268®] Made from anihne and chloro acetic 
acid (Hausddrfer, B 22, 1797 , cf Meyer, B 10, 
1967 , Abemus, J :pr [2] 40, 431) Needles 
Aloohohc potash forms phenyl amido acetic 
acid [127®] on boilmg, and m the cold produces 
NHPh GH2.GO NPh CH2 GO2H [130°] 

Bi-oxy-phenyl-pyrazme Dihydride 

NPh^^j^QQ^NH [168®] Made from anilme 

and ohloro-acetio amide (B } Prisms 

Di-oxy-di-phenyl-pyrazine Dihydride 

NPh<^Q|[^QQ^NPh Diphenyl-ctf diacipiper- 

azvne [162®] Formed by heating the mono- 
anihde of phenyl-imido diaoetio acid with ACjO 


at 160° (Bischoff, B 23, 1990) Needles Nitrous 
acid yields GieHuNaO, [0 96®] crystallising m 
golden plates 

Bi-p-oxy-di-phenyl.pyrazine Di-methyl 
derivative of the hexahydride 

0,H,(OMe)N<^^ 0,H,OMe L-iSBO]. 

Formed from p anisidme, ethylene-bromide, and 
NaOAc (Bischoff, B 22, 1782) Tables 

Di ethyl derivative of the hexa 
hydride [223°] Gives a nitroso denvativo 
[0 80°] 

Tri oxy di phenyl-pyrazine Di ethyl 
derivative of the tetrahydn de 

C.H,(OEt) N<;Qg' CO 

Formed from G^4(NH GgH^OEt)^ by heating 
with chloro acetic acid and fused NaOAc at 160° 
(Bischoff, B 23, 2030) Grystals, si sol ether 
Tetra oxy di phenyl-pyrazine Di ethyl 
derivative of the dihydride 

O.H,(OEt) N<^q “ O.H.OEt [266'>] 

Formed by heating p ethoxy phenyl amido- 
aoetic acid at 260° (B a N ) Needles 

OXY PHENYL PYEAZOLE G,H,(OH)Na- 
[153°] Got from bromo oxy phenyl pyi azole by 
reduction with sodium amalgam (Fischer a 
Knoevenagel, A 289, 201) Needles Sol cone 
HClAq and alkalis The Na salt forms needles 
Oxy-phenyl p3rrazole tetrahydride G^HuN 0 

, < NPh<g|_ ? [104»J Formed by the 

action of phenyl hydrazine on epich’orhydnn in 
etheieal solution at 15° (Gerhard, B 24, 352) 
Peaily prisms (from etherl, v sol warm watoi 
Yields aniline and phenyl pyrazole on boiling 
with phenyl hydrazine hydrochloride in benzene 
solution Forms an acetyl derivative —Salt 
B'jHPtCle 2aq [166°] Yellowish red prisms 

NTT PO 

Oxy-di-phenyl-pyrazole NPh<^QPj^ Di 


phenylpyrazolone [261°] Formed by heating 
cinnamoyl phenyl hydrazine (Knorr, B 20, 
1108) Needles (from alcohol), exhibiting green 
fluorescence 

Oxy di phenyl pyrazole 

[137°] Formed fiom benzoyl acetic ether and 
phenyl hydrazine (Knorr a Klotz, B 20, 2546) 
Yields, with nitrous acid, the red compound 

NPh<^QQ [200°] Diazobenzene chlor 

ide forms C,HPhaN20(N2Ph) [171°] Phenyl 
hydrazine converts it into di oxy tetra phenyl 
dipyrazyl melting above 300° — B'HGl — 
B'H^S04 Powder Decomposes at 237° 

Oxy di phenyl-pyrazole NPhC^^Q 

[196°] Formed from « phenyl glyoxyho acid 
and phenyl hydrazine (Wislicenus, B 20, 2932) 
Plates (from EtOH), sol alkalis, si sol ether 
Di- oxy -phenyl metapyrazole GgEgN^O^ 


probably G4H5 GH — N^ 

I ^G(OH) [182®] Oh- 

G(OH) N/ 

tamed by boiling phenyl uramido aceto nitnlt 
G4H4 GH(GN) NH GO NH, (from benzaldehyde- 
oyanhydrin and urea) with dilute HGl Golour- 
less dimetno plates Dissolves readily in alkalis 


(Pinner a Lifschutz, B 20, 2366) 
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OZY PHENYL PYBA20LE OABBOXYLIO 

lCIDO,oH,N,0,»e ^268°] 

Formed by the action of HGl or NaOH on the 
phenyl hydrazid^of oxalacetio ether (Buchner, 
B 2931) Colourless needles, v si sol cold 
water FeOI, colours its solution dark blue 
• Ethyl ether [182°] Formed by heating 
the above phenyl hydrazidebyfteell (Wislicenus, 
A 246,306) 

OXYPHENYLPYEIDINEOhH^NO Formed 
by heating aniline chelidonate (Lerch, M 5, 
407) Crystallises from water in needles (con- 
tainmg aq) % 

Oxy-di-phenyl-pyndine Oi^HuNO 

Formed by heat 

mg dehydro benzoyl acetic acid with alcoholic 
NH, at 160® (Feist, B 23, 3736) Plates 
DI OXY-PHENYL PYEIDINE CAEBOXYLIC 
ACID C4H(OH)3NPh CO^H Made by boiling a 
solution of comenic acid with aniline (Mennel, 
J pr [2] 32, 177) Tetrahedra (contaming aq), 
m sol water Coloured violet by FeClj 

OXY PHENYL PYEIMIDINE C.oHaNjO le 
CPh<^^Qg,>CH [199“] Made by heating 

its carboxylic acid (Pinner, B 22, 2616) Small 
prisms, si sol hot Aq, v sol alkalis and acids 
Oxy di phenyl p3mmidine OjaHuNaO i e 
[284°] Formed from 

benzarmdiiiehydiochloride, benzoyl acetic ether, 
alcohol, and dilute (10 pc) NaOH (Pinner, B 
22, 1626) Formed also by heating amido di 
phenyl pyrimidine with HClAq at 180° 
(Schwarze, J pr [2] 42, 15) Needles, v si sol 
hot alcohol 

Oxy tri phenyl pyrimidine [340°] 

Formed by heating the corresponding amido 
compound with HClAq at 170° (Wache, J pr 
[2] 39, 255) Needles 

Di oxy di phenyl pyrimidine Ethyl de- 
rtvaUve 0,H,(OEt) 

Formed fromp ethoxy benz am idine and benzoyl- 
acetic ether (Pinner, B 23, 2955) 

OXY PHENYL PYEIMIDINE CAEBOXYLIC 
A.CID OPh<^^ Formed 

from benzamidine hydrochlonde, oxalacetio 
ether, and dilute (10 p c ) NaOH (Pinner, B 22, 
1628, 2616) Granules, si sol water — BaA" — 
CaA'a Prisms — Amide prisms, si sol water 
— Bemamidtde CjaHnN^O, [263°] 

Oxy di phenyl-pyrimidine oarboxylio aoid 

[236°] Made by 

oxidising oxy di phenyl methyl pyrimidine with 
KMnO« (E von Meyer, J nr [2] 40, 303) 
Yellowish prisms (from alcohol; Yields oxy- 
di phenyl pynmidine [284°] on heating 

Di oxy phenyl pyrimidine oarboxylio aoid 
Ethyl derivative 

C^.(OEt)0<^_g|g|^>OH [246°] Made 

from p-ethoxy benzamidine and oxalaoetio ether 
(Pinner* B 23, 2956) Needles, al soL hot 
aloohol—SaltC*H,(OEt)CN^4A'. [280°],. 

Voii. IIL 


OPh<N 


OZT-TBI FHSim:.-FTBBOI.X ObH.^O 

®®<CPh OH** Formed 

by boiling C,H* CBz CHBz lor a long time with 
alcoholic ammoma (Japp a Khngemann, B 22, 
2884 , 0 J 57,682) Tnclimc crystals , abc» 
779 1 512, a = 78°66', ^ = 73°23', 7-87°32' 
(Tutton, C J 57, 720) 81 sol hot alcohol 

Dihydride [201»] 

Formed by reduction with sodium and amyl 
alcohol AcjO at 180° yields an acetyl denva 

t.ve NAe<C^'^g]^* [106°]. 

0 Oxy-tri-phenyl-pyrrole 
0,H,(OH) [176°] Made by heat- 

mg its carboxylic acid with lime (Paal a Braikoff, 
B 22, 3094) Yellowish needles, v sol alkalis 
Oxy.tetra phenyl-pyrrole 

O^H ,NO 4 « [207°]. Formed 

by heating CPhBz CPhBz with alcohohc NH, at 
200° (Klingemann a Laycock, C J 59, 144 , B 
24, 513) Pale yellow plates 

D^hydr^de [2S7»] 

Oxy tetra phenyl pyrrole C^H^iNO [182°] 
Formed fioin CPhBz CHBz and alcohohc NH, at 
200° Yellow prisms Changed into the iso 
meride [207°] by heating to 310° 

o-OXY TEI PHENYL.PYEEOLE CAEBOXY- 
Lie ACID C.H,(OH) [246°] 

Made from its ethyl ether [159°] which is got 
by the action of o amido phenol on phenacyt 
benzoyl acetic ether (Paal a Braikoff, B 22, 
3093) Nodular groups of needles, v sol ether 
OXY-PHENYL-QDIN AZOLINE 
Dihydrtde [143°] Formed 

from phenyl-w oxy tolyl urea and HCl (Sdder- 
baum a Widman, B 22, 1670) Needles 
Oxy phenyl qninazolme 

0,H.<®(22LcPh ® (alcohol) a. 


Formed by heating benzoyl o amido benzamide 
(Korner, J pr [2] 36, 157) Needles, insol water 
— B'gH^PtCl, brick red needles 

Oxy phenyl qnmazoline 

[189°] Formed by oxidation of phenyl quin- 
azoline dihydnde with KMn04 (Paal a Busch, 
B 22, 2691) Plates, v sol benzene With 

hydrazine N2H4 it forms 


[204°] — B'HCl [214°] —Platinoohloride 
[above 800°] Yellow needles 

Di-oxy phenyl qnmazoline Dihydnde: 
CH,CH,CN— CPh 

CO OH^OC(OH)N ^ Formed from 

di oxy terephthalio ether, dihydnde, and bena- 
amidine (Pmner, B 22, 2623) Slender needles, 
sol alkalis, si sol alcohol 

OXY FHENYL-QDINAZOLINE OAEBOXY- 

UC ACID [820°]. 

Made by oxidising oxy p tolyl-qumazohne (Paal 
a Busch, B 22, 2688) White crystals 

8 0 
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(fi ) . OXT -(Py !)■ VMSSYl . aXTIHOUirE 

tnoline [243°] Fonned by diazotising (a)- 
amido {Py l)-phenyl-quinoline [160°], and boil- 
ing the duute H23^4 solution (Koenigs a Nef, B 
20, 629) Colourless flat needles or plates 
Volatilises undecomposed V sol alcohol and 
chloroform, si sol benzene, nearly insol ether 
By CrOj and H2SO4 it is oxidised to omchomo 
acid Th^ hydrochloride forms glistening 
plates, the sulphate yellow tables , both are 
V sol hot water, si sol cold The platino 
chloride forms hair-fine yellow needles, v sol 
cone HCl The K and Na salts are colourless 
glistening plates, which dissolve in water with a 
yellow colour 

(3) Oxy {Py 1) phenyl quinoline C,5H„NO 
t« ^ Phenol qutnohne 

[286°] Formed by diazotising the correspond- 
ing amido compound [198°] and boiling the 
dilute H2SO4 solution (Koenigs a Nef, B 20, 
630) Colourless granular crystal SI sol al- 
cohol, nearly insol ether Volatilises undecom 
posed Dissolves with a yellow colour in alkalis 
and acids By CrO, and H^SO^ it is oxidised to 
cinchonic acid KOH fusion yields di oxy- 
phenyl - qumohne [306°] The sulphate 
crystallises in glistening yellow needles, the 
hydrochloride in yellow tables , both arem 
sol eold water 

0 Oxy {Py 8) phenyl quinoline 
CA<^=^C.H,0H Got by heating 

its {Py l)-carboxyhc acid [238°] (Doebner, A \ 
249, 101) Light yellow needles (from alcohol), 
sol alkalis and acids — B'jHgPtCla — B'OjHaNjO, 
[184°] Yellow needles 

m Oxy -{Py 8 ) phenyl-quinoline 

0 O.H,OH Formed by the 

action of mtrous acid upon m amido phenyl- 
qumoline (Miller a Kinkelin, B 18, 1908) Long ! 
needles, v sol alcohol and ether | 

p Oxy {Py 8) phenyl quinoline 

C O^.OH Formed from 

the amido- compounds (Weidel, If 8, 127) 
Monoclinio needles, insol water, v sol hot 
benzene Yields quinoline carboxylic acid 
[157°] on oxidation Yields a crystalline tetra 
hydride on reduction — B'HCl 2aq — B'jHaPtClj 
Acetyl derivative [123°] Plates 
(Py 1, 4) Oxy-phenyl quinoline 

OA<N*2?CPh Formed, by heating 

to 260°, from the phenyl 3 amido cinnamic ether 
NPhH CPh CH COjEt.gotby the action of aniline 
on benzoyl acetic ether (Conrad a Limpach, B 
21, 621 , Knorr, A 245, 877) Got also by heat 
mg its carboxylic acid (Just, B 19, 1462) 
Plates, V si sol water, insol ether — B'HCl 
[230°]. Needles (from alcohol) — B'HCl ^aq (J ) 
(B 2) Oxy-(Py 8) phenyl-quinoline Me- 

thyl [183®] 

Got by heatmg its oarboxyho acid [237°] (Doeb 
oer, I 249, 106) Plates (from dilute alcohol) — 
B'HCl needles, foL hot water —B'-^PtClg.— 
Pierate [206^ 


(B 4) -Oxy (Py 8)-ph6nyl quinoline. Jlfe- 
thyl dortvaUve gi g ® CPh* 
Formed by heating its carboxylic acid [216°] 
(D ) Oil — B'jHjPtCl, 2aq orange needles 
Bi oxy phenyl-quinoline C, 5 H„N 02 le • 

by potash fusion from (3) oxy (Py 1) phenyl 
quinoline [235°] , the yield being 76 p c (Koenigs 
a Nef, B 20, 632) Needles, v sol alcohol 
Has no basic properties An isomeride, solid at 
315°, appears to be formed from (o)-oxy {Py 1)- 
phenyl quinoline by potash fusion^ 

Di oxy-phenyl quinoline [114°] Formed 
in small quantity when p amido {Py 3) phenyl 
quinoline is acted upon by nitrous acid (Woidel, 
M 8, 127) Prisms, insol water Keduced by 
zinc dust to (Py 8) phenyl qumohne 
Bi-oxy phenyl-quinoline 

g(OH)CHC CHCH .91701 

CH = CH C— N C(C,H,OH) ^ Formed 

from (B 2) oxy p amido {Py 3) phenyl quinol- 
ine by the diazo reaction (Weidel a Georgievitch, 
M 9, 138) Pale-yellow mass of hair like needles, 
si sol hot water Yields {Py 3) phenyl quinol 
me when distilled with zinc dust 

Di-oxy-(Py 1) phenyl-quinoline Methyl 

der.oaUoe 

[188°] Got by boiling the diazo compound of 
m amido {Py 1) -phenyl (B 2) methoxy quinol- 
ine with dilute H2SO4 (Miller a Kinkelm, B 20, 
1922) Plates Its solution m dilute H28O4 
gives with chlonne water, a little NaOH, and 
ammonia, a dark green colour 

Tetrahydride [111°] Tablets Gives a 
deep green with FeClj and HCl — B'HCl plates 
{Py 4)-0Xy {Py 2) PHENYL-ISOQTTINOl- 
XH CPh 

INE CjjHjiON le 

yCH CPh 
0*H4g I • Isohenzylidene 

\C(OH) N 

phthahmidine [197°] Formed by the action 
of ammonia on deoxybenzoin 0 carboxylic acid 
CHjBz OaH4 CO,H Prepared by heating crude 
isobenzyhdene phthalide (15 g ) with alcoholic 
NHs (30 c c ) at 100° for 8-10 hours (Gabriel, B 
18, 2449, 3470 , 19, 830) Triclinic crystals, 
06c- 8608 1 ?, a = 88° 28', 3 = 111° 24', 
7 =5 74° 47' SI sol cold alcohol By heating 
with POOlj or PCI3 it 18 converted into {Py 4)- 
chloro {Py 2) phenyl isoquinoline , PClj yields 
(Py 1,4) di chloro (Py 2) phenyl qumohne 
Nitrous acid converts it into {Py 1) mtro- 
(Py 4) oxy (Py 2) phenyl isoquinoline 

Ethyl ether C„H,„N(OEt) [46°J Formed 
by heatmg chloro phenyl isoquinoline with al- 
coholic sodium ethylate (Gabriel, B 19, 836) 
Flat colourless needles , v sol ordinary solvents, 
weak base — B gH^CLjPtCl, reddish pp. 

Di oxy.pheuyl-iSQ.quiuoliue 

®«®*<C<?— NH^ Formed from mtro 

benzylidene phthalide, P, and HI (Gabriel, B, 
18, 3471 , 20, 2866) Crystals, si sol boiling Aq 
Methyl ethers Two isomeric methyl 
ethers [237°] and [121°] may be prepared Bo& 
are erystalliM. 


^CO NH 



OXY-PHENYL SULPHONIC ACID 


765 


Reference — Ohloro oxt phenil woquinol- 

IXB 

(Py 1, 8, 3).0X7 PHEKTL-QUIirOIIHE 
CABBOXTLIC *ACID 

[23is.^] Made ftom its ethyl ether [262°] which 
IS formed by heating NPh CPh 0H(C02Et)2 to 
160°, alcohol being spht off (Just, B 18, 2632 , 
19, 1462) Crystals (containing aq), v si sol 
hot water — AgA' si sol water 

o Oxy {Py 3, l)-phenyl quinoline earboxyhe 

Qg. [238°] Made 

from salicyhw aldehyde, aniline, and pyruvic acid 
(Doebner, A 249, 98) Needles, v sol alcohol 
— AgA' — HjA'jHjPtClfl golden yellow needles* 
{B 2 , Py 3, 1) Oxy phenyl quinoline carb- 
oxylic acid Methyl derivative 
C(OMe) CH C C(C02H) QB. oj. t 

CH CH C N CPh Phenyl quinui 

acid [237°] Formed by heating together 
equimolecular quantities of p amido anisole, 
benzoic aldehyde, and pyruvic acid m an alco 
holic solution (Doebner, A 249, 105) Needles, 
insol water — AgA' — H^'jBLjPtCl, orange red 
crystals 

{B 4, Py 3, 1) Oxy phenyl quinoline carb- 
oxylic acid Methyl derivative 

CH CH C C(CO^) CH TTnrmnd 

CH C(OMe) C — — - N CPh Formed 

m like manner from [2 1]C4H4(NH^ OMe, benz- 
oic aldehyde, and pyruvic acid (D ) Yellow 
needles — PbA'.aq — AgA' — H^'^tCl, 

DI oxt DI-PHENYL QXTINOXALINE Dt- 

ethyl derivative cH C(OEt) C N CPh 
[163°] Formed by the action of benzil and 
NaOAc on an alcoholic solution of the di ethyl 
ether of (o) di amido hydroquinone (Nietzki ft, 
Rechberg, B 23, 1212) Yellow needles 

Di oxy di phenyl quinoxahne Bihydride 
Di methyl derivative 

C.H.<n CH O.H,OMe PhenylanisaUeliydine 


aniline ’ by the diazo reaction (Erafft, B 7, 
1165 , 22, 821), and also by the action of SC^ 
on phenol m presence of CSj (Tassinan, Q 17, 
83) Silvery plates, si sol cold water. 

Di acetyl derivative [93°] 

An isomende [129°] may be obtained from 
S(C,H3BrOH)2 [176°] by reduction with zmo- 
dust (T ) 

Reference — Di bbomo di-oxy-di phbnyi, suxi- 
PHIDE 

Bi p-oxy-di-phenyl disulphide 
S2(CgH4 OH)^. [161°] Formed by oxidising jp- 
oxy phenyl mercaptan (thio hydroqumone) with 
dilute FeCl, (Leuckart, J m [2] 41, 196). 
Yellow needles, v e sol alcohol 

Di acetyl derivative [89°]. Plates 
Bi o oxy di-phenyl disulphide 
S2(C4H40H) 2 Formed by heating sodium phenate 
(2 mols ) with sulphur (1 at ) at 190° (Haitmger, 
M 4, 166) Thick oil Yields o oxy-phenyl 
mercaptan on reduction — NaELA'^6aq — 
KHA" 5aq — PbA" yellow pp 

Di methyl derivative ULqJl" [119° cor]. 
Yields anisole o sulphomc acid on oxidation 
BI-OXY BI-PHENYL SULPHONE 
S02(C,H4 0H)2 [239°] S G 1 366 Formed 

by heat ng phenol (2 pts ) with fuming H SO4 (1 
pt ) at 190° (Glutz, A 147, 62 , Annaheim, J ^ 
[2] 1, 14 , 2, 385 , B 8, 1059 , 11, 1668 , A 172, 
28) Tnmetnc crystals , a 6 c = 1 283 1 0 634. 
V sol hot water and alcohol — K2A" SoL 

alcohol (Guareschi, G 8, 246) — NH4HA" — 
NaHA"aq — AgHA" — Ag2A" 

Di acetyl derivative Needles (Glutz) 
Di methyl ether hie [130°] 

Di ethyl ether [169°] Lamm® 

Di isoamyl ether [98°] Plates 
Bi oxy di-phenyl sulphone S02(C4H40H),. 
[187°] Got from its acetyl derivative which is 
made by oxidation of 0,H4(OAc)(SH) [1,2 or 3] 
(Tassinan, 0 C 1888, 1364) Crystalline, sL 
sol water 

References — Di bromo , Di bromo di nitro-, 
Di chiiORO , Tetra iodo , Di iodo-di-nitro , and 


[129°] Formed from anisic aldehyde and 
phenyl ene 0 diamine (Rugheimer a Ladenburg, 
B 11, 1660) Needles (from alcohol) 
a-OXY PHENYL-SXJCCINIC ACIB 
CgHj C(OH) COjH CH2 CO^H Phenyl malic 
acid [188"] S 1 69 at 16° Formed by heat 
mg o bromo phenyl succinic acid with hot water 
(Alexander, A 258, 76) Needles (from chloro- 
form) Yields, on heating, phenyl maleic an- 
hydride [119°], phenyl fumanc acid [161°], and 
a sublimate [106°] probably atropio acid 
/3 Oxy-phenyl succinic acid 
C^Hj CH(C02H) CH(OH) CO2H [160°-160°]. 
S 37 35 at,16° Got from 0«HjCH(CHO) C02Et, 
potassium cyanide, and HCl (A) Crystalline 
powder, v sol water Yields pnenyl maleic an- 
hydride when heated to 160° 

Bi-oxy-di-phenyl suocmio acid 
CO-H CPh(OH) CPh(OH) COjH The mtriU of 
this acid CPh(OH)CyCPh(OH)Cy [132°] is 
formed by umon of benzil with HCy (Zinin, A 
34, 189 , Jacoby, B 19, 1619) It is converted 
in the cold by HO Ac saturated with HBr mto 
the amide 0„H,.N,04 [160°-.280°] (Burton, B 16, 
2282) 

BI-OXY-BI-PHEKYL SULPHIDE 
8(OA.OH)r [1616°] Formed from *tbio- 


Di nitro , DI OXY di phenyl sulphone 

OXY PHENYL SULPHONIC ACIB v Phenol 

SULPHONIC ACID 

Oxy diphenyl sulphomc acid 
C,2H8(0H) S0,H Made, together with the di- 
sulphonic acid, by heating oxy diphenyl (1 pt ) 
with H2SO4 (3 pts ) (Latschinofif, J R 5, 64) — 
KA' aq plates, si sol water — ^BaA', aq — 
CaA'o 3aq — £2^“-^'^ 6*^9 green lamm® 

Oxy diphenyl disulphomc acid 
C|2H,(0H)(S0,H)2 Made as above — K,A" l^aq. 

Bi oxy diphenyl disulphomc aeid 
[4 2 1]C.H3(0H)(S02H) 0,H,(80,H)(0H) [1 2 4] 
Made from benzidme disulphomc acid by the 
diazo reaction (Limprioht, A 261,334) Crystal- 
line mass The K salt forms lanun®, v e soL 
water — BaA" 2aq — PbA" 4aq rhombohedra. 

Bi p-oxy diphenyl disulphomc acid 
0,*EI^(OH)2(S03H)2 Got by warming di-oxy-di- 
phenyl with fuming H 2 SO 4 (Doebner, B 9, 180). 
Probably identical with the preceding acid. — 
EgA" prisms, si sol cold water 

Bi-jp-oxy-diphenyl trisulphonio aeid 
0 ,^ 4 ( 0 H) 2 (S 0 ,H )3 Formed, together with the 
tetra-Bulphonio acid, from benzidine by diazotis- 
mg and warmmg with oonc H,S 04 (Qness,«r 1866^ 
462) — Pb^C,AS,0„2aq — Pb.O„H,SAt2Pba 

80S 
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Di ti-oxy>dipheiiyl tetTMulphonio acid 
OiA( 6H)2(SO,H), Madeasabove— Ba^i^Saq 
prisms — Pb-0, JaLS40,2 amorphous pp 

a.OXT.PSaB]nrL - SITLFHOKO - ISOBVTYBIO 
ACID 0,H5 SO^-OH* OMe(OH) CO^H [12P] 
Made by oxidising OjE2(SPh) CMe(OH) OO2H 
-with KMnO^ m the cold (Deliale, A 260, 269^ 
Pnams (from ether) — ^KA' 2aq needles — BaA 2. 
— OaA% aq groups of needles 

OXT.PHENYL SULFHUBIO ACID 
0;B4(0H) 0 SOyOH The K salts of the o-, m-, 
andp- oompounds are formed by the action of 
E2S2O7 on potassium pyrocatechin, resorcin, and 
hydroquinone respectively (Baumann, B 11, 
1918) They are orystallme, sol water, and 
unstable Potassium pyrogallol yields, in like 
manner, 0eH3(0H)2S04Kcry8talli8ing in needles 

OXT.PHi;irYL-XHIAZOI.E 


[204®] Formed from bromo acetophenone by 
the action of xanthamide (Hubacher, A 259, 
249), or by successive treatment with banum 
sulphooyamde and dilute HCl (Arapides, A 249, 
14 , c/ Dyckerhoff, G J S2, 327) Needles, 
insol water, sol cold NaOHAq Converted by 
POI5 mto chloro-oxy-phenyl thiazole [206®] and 
another body [98®] (Schatzmann, A 261, 18). 

Sodium and EU yield ^pj^^NEt [71®], 


which on heatmg with HCl at 220® gives NEtHj 
Di-eak> - o - oxy - phenyl - thiazole dihy dride 

Methyl derivative 

[116®] Formed by the action of boiling alco- 
holic ohloro acetic acid on the product of the 
action of OS2 on the substance formed from 
ethylene bromide ana di amsyl thio-urea (Foer- 
ster, B 21, 1867 Plates, v e sol alcohol 
p-OXT PHENYL THIOC ABBIMIDE Ace- 
fyi derivattve C4H4 (OAc) NOS [36®] Made 
by heating di p oxy di phenyl urea with Ao^O 
(Ealokhofl, B 16, 1831) Plates, sol alcohol 
Methyl derivative C,H4(OMe) NCS 
(266®) Formed from amsidme and OS2 (Hof- 
mann, B 20, 1796 , cf Salkowski, B 7, 1012) 
Isomeride Oxy methenyl axccdo phenyl- 
mmoAPTAN 

Di-oxy phenyl- thiocarbimide Di-methyl 
derivative C4H2(OMe)2 NCS Formed by heat- 
ing CS(NH 0^5(0Me)2)2 with cone HClAq 
(Bechhold, B 22, 2381) Occurs m three crys- 
talline forms [67®], [120°], and [166®] SoL 
anilme and H7SO4 

DI-o-OXY-DI-FHENYL-THIOHYDANTOIN 

Bi-met^hyl derivative OuH^NgSO, le 
C.H.(OMe)NgNg)AOMe)^ Made 

from di-anisyl thio urea and fused ohloro acetic 
amd (Foerster, B 21, 1867) Needles 

v-OXY PHENYL-THIO-UBEA 0,K^^^30ie 
OANHCBNH(OH) [108®] Formed from 
phenyl-thiocarbimide and aqueous hydroxyl 
amme (^hifl, E Fischer, B 22, 1936, Tie- 
mann, B 22, 1939 , Von der Kail, A 203, 260 , 
Voltmer, B 24, 878) White plates, msol water, 
4l soL ether, v sol alcohol Fehling*s solution 
|>ptf OU2S Dilute acids and alkahs decompose 
it» yielding phenyl cyanamide 

Methyl derivative NHPhOSNHOMe 
[116®] Formed from phenyl-thiooarbimide and 
methyl-hydroxylamtne* 


Ethyl derivative [103®]. Pnsms De- 
composed, by boiling its alcoholic solution, mto 
phenyl cyanamide, lUcohol, and S 

Beneyl derivative [115®] Pnsms 
o-Oxy-phenyl-thio-urea 

04H,(0 H) NH CS NHj [161®] Made from o- 
amido phenol hydrochloride and potassium sul-, 
phocyanide (Bendix, B 11, 2263) Needles, soL 
hot water — B'2H2PtCle 
Methyl derivative 

04H4(0Me)NH0SNH2 [162°] Needles (from 
alcohol) (Muhlhauser, B 13,923) 

Ethyl derivative [110®] Tablets, sol 
alkalis (Berlinerblau, J pr [2] 30, x06) 
p-Oxy phenyl thio-nrea 

[4 1] OeH4(OH) NH CS NH2 [214®] Got by 
evaporatmg to dryness on the water-bath, a so 
lution of potassium sulphooyamde and p amido 
phenol hydroohlonde (KalokhofE, B 16, 373). 
Tables, si sol cold water 

Ethyl derivative Orystallme (B ) 
o Oxy-diphenyl-thio-nrea 
NHPh OS NH O4H4OH [146®] Formed by the 
action of phenyl thiocarbimide on o-amido- 
phenol (Kalckhoff, B 16, 1829) White pearly 
plates Heated by itself or with HgO it loses 
H2S, yielding anilido carbamide phenol 
Methyl derivative 

NHPh OS NHC4H40Me [127®] Formed from 
amsyl thiocarbimide and aniline, and also from 
phenyl-thiocarbimide and anisidine (Foerster, 
B 21, 1868) Prisms With ethylene bromide 
It forms crystals [143®] whence platimo chloride 
j yields (0,.H,3N20S)2H2PtCl. 

p-Oxy di-phenyl-thio urea 
NHPh OS NH CeH40H p Oxy thiocarbanihde 
[162°] Formed by the action of phenyl thio- 
carbimideonp amido phenol (K ) V sol alcohol 
and alkalis, nearly msol water 

Acetyl derivative [137®] Insol alkahs 
Di o-oxy-di-phenyl thio urea Di-methyl 
cf6rii;attvcCS(NH04H40Me)2 [136®] Formed 
from 0 amsidine, GSj, and alcoholic potash 
(Muhlhauser) Formed also from amsidine and 
thio urea in alcohoho solution (F ) Needles, si 
sol water With methyl iodide it forms 
C«H4(OMe)N O(SMe) NH C4H40Me [87®] EtI 
forms O^HjoNjSOa [82 6®], while propyl iodide 
gives CisH^NjSO? [68°] Ethylene bromide gives 
CH2<^^^* N^CflH40Me ojygtalhsmg in trimetric 

prisms [186®] and yieldmg OjoHjiNSaOMel 
[c 141®] and, on boiling with alcohol and ohloro- 

acetic acid, S<;j,^>NO,H,OMe [116°] 

Di-p-oxy-di-phenyl thio-nrea [222®] Got 
from p amido phenol and OSj (K ) Pearly 
plates, Y sol alkahs 

t Di-methyl derivative [186®] Plates 
(Salkowski, B 7, 1012) SI soL alcohol 

Di-oxy-di-phenyl-thio urea Di-methyl 
derivative NHPh OS NH 0 ^(OMe)^ [137°] 
Formed by the combination of phenyl thiooarb- 
imide with amido-di methyl-hydroquinone 
(Baessler, B 17, 2123) Minute needles , y soL 
hot benzene and hot alcohol 

Tetra-oxy-di phenyl thio urea Tetra* 
methyl derivative OS(NH 0«H,(OMe)3)r 
[160®] Formed from the di methyl derivative of 
amido resorcin and OS, (Bechhold, B 22, 2380)- 
White mass (from aloohm>ether), insol lUkahs 
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An isomeride [109®] i 8 formed from the di- 
methyl derivative of amido-hydroqumone 
(Baessler) 

Reference-Di ohloro di oxy-di phentl- 

IHIO-UREA 

OXY-PHEim-TOLYIAMINE v Tolyl- 

AMIDO PHENOL 

TKI OXY-DI.PHENYL-TOLYL-CARBINOL 

Anhydride CoqHjoO, le 

CeHaMe^^Hp" ^ 0 — ^ Hosolic acid 

Corallin Formed by the action of nitrous acid 
on rosaniline (Caro a Wanklyn, J pr 100, 49 , 
A 179, 192; Got also by heating a mixture of 
phenol and cresol with H 2 SO 4 and arsenic acid 
(Zulkowsky, B 10, 1201) Red plates with green 
lustre, nearly insol water, sol chloroform, alco- 
hol, and acids Alkalis form a red solution 
Reduced by sodium amalgam to tn oxy di- 
phenyl tolyl methane Water at 240® yields 
phenol and O.H 4 (OH) CO O.H,Me(OH) KCy 
followed by HOI forms orystaUine OnH^yNO,, 
whence ko^O yields OjjH, 4 Ao,NO, [142°] 

o-OXY-PHENYL TOLYL -HYDRAZINE 
Etnyi derivative 

C 8 H 4 (OEtl NH NH CjH 4 Me Formed by reducing 
C 4 H 4 (OEt) Nj C 4 H 4 Me with alcohohc ammonium 
sulphide (Noelting a Werner, B 23, 3268 , Bl 
[3] 4, 794) Needles, v sol hot alcohol The 
isomerides C^H^NH NHC 4 H,Me(OEt)[l 3 4] [76®] 
and OaH.NH NHO.H 3 Me(OEt) [1 0 2] [106®] are 
formed in like manner 

DI OHY PHENYL TOLYL KETONE 
C«H4(0H) CO C 4 H 3 Me(OH) [200®] Formed by 
heating rosolic acid with water at 220®-260® 
(Graebe a Caro, A 179, 196) Crystals, sol hot 
water 

Di acetyl derivative [160®] Needles 
Di oxy phenyl tolyl ketone Anhydride 
C.H.<;,^>C,H,Me [105°] Made by boiling 

p tolyl sahcylate for a long time (Graebe a. 
Feer, B 19, 2612) V e sol hot alcohol 
Tn oxy phenyl-tolyl ketone 
C,H4(0H) CO C,H*Me(OH )3 Anhydride 
0 , 4 H,o 03 [140®] Made by fusing salicyho acid 

with orcm and ZnOL (Michael, Am 6, 95) 
Yellow needles (from alcohol) — NaA' IJaq 
Acetyl derivative 0,4E[,AcOj [162®] 

DI OXY-PHENYL-DI-TOLYL METHANE 
CHPhrCaHjMe OH),. [171®] Formed from o- 
oresol benzoin and boilmg SO,Aq (Schroeter, A 
267, 70) Yellow needles Yields a di bromo- 
derivative [130®] and a di nitro- derivative [127°] 
Di acetyl derivative O^HigAojOs [94^ 
Di benzoyl derivative [916®] Plates 
Tn OA.y-di-phenyl-tolyl methane 
0,H,Me(OH) CH(OA OH), Phenolphthahl 
[190®] Obtained by boiling phenol phthalm 
CO,H 0,H4 CH(OeH 40 H),withHOAoand 8 odium. 
amalgam (Baeyer, A 202, 87) Prisms (from 
dilute HOAo), v sol alcohol 

Tri^acetyl derivative OMH 24 O 3 [40®] 
Tri-oxy di-phenyl>tolyl-methane OMHiaO,t.e 
CgH,Me(OH) CH( 0 ^ 40 H), Leucorosolic acid 
Got by reducing rosohc acid with potash and 
sino-dust (Graebe a Caro, A 179, 198) Needles 
(from alooW), v si sol water 

Tri acetyl derivative^ [149®]. Naadlea. 


DI OXY-PHENYL 0 TOLYL PYRAZINB. 

Dthydrxdt NPh<°g'g(fH>NOAM.. 

[166°] Formed by heating amline with chloro- 
acetyl 0 tolyl amido acetic acid at 160® (Abemus, 
J pr [2] 40, 443) Formed also by the action of 
0 toluidine on ohloro acetyl phenyl amido-acetio 
acid m presence of NaOAo (Bischoff, B 28, 
1996) "^^ite needles, v e sol hot alcohol 
The isomeric oomponnd from p-toluidme also 
crystallises in needles [221®] 

OXY-PHENYL^-TOLYL-PYBIMIDINE 

C^H^Me C<^ [above 290°] Made 

from tolenyl amidine and benzoyl acetic ether 
(Pinner, B 23, 3826) Slender needles, sL sol 
hot alcohol 

» OXY PHENYL o TOLYL-THIO-DREA 
CH2(0H)C4H4NH08NHPh [o 136®] Made 
from phenyl thiocarbimide and o amido benzyl 
alcohol (SSderbaum a Widman, B 22, 1671). 
Prisms Alcohol and HgO convert it mto 


0.H4< 


CH, NPh 
NH CO 


[146®] 


« OXY-PHENYL TOLYL-UREA 


OH^OH CflH 4 NH CO NHPh [191®] Made from 
o amido benzyl alcohol and PhN(3o (Soderbaum 
a Widman, B 22, 1670) Needles 

V OXY-PHENYL DREA CsHjNH CO NH OH 
[140®] Made from phenyl cyanate and aqueous 
hydroxylamme (E Fischer, B 22, 1936 , von 
der Kail, A 263, 264) Crystals, v si sol 
water, sol alkahs Reduces hot Fehlmg’s solu- 
tion On boiling with alkahs it yields anilme, 
CO„ and hydroxylamme 
Benzyl derivative 

NHPh CO NH OCH,Ph [106®] Needles (Tie- 
mann, B 22, 1940, Voltmer, B 24, 884) 

0 Oxy phenyl-urea C,H 4 (OH) NH CO NH, 
[164®] Made from o amido phenol hydrochlor- 
ide and potassium cyanate (Ealokhoff, B 16, 
374) Prisms, v sol water 
Methyl derivative 

C 3 H 4 (OMe)NH CO NH [147°] Crystals (Muhl- 
hauser, B 13, 922, A 207, 244) 

p-Oxy phenyl-urea C,H,N,0, [168®] (K). 

Needles or tables , sol acids and alkalis 

Ethyl derivative [160®] Made from 
C 4 H 4 (NH,) OEt and KCyO (Berhnerblau, J pr 
[2] 30, 108) Nitrous acid passed into its alco- 
holic solution forms bnck-red crystals of 
0,H,,N,04 

Di-o-ozy di-phenyl urea Di-methyl 

derivative [182°] Made 

from COCl, and o anisidine (M , Conrad, B 21, 
1649) Crystals, v sol alcohol 

Dip oxy-di phenyl urea Di-methyl de* 
rivative C,jH„N,02 [234®] Prisms or 

needlesJLossen, A 176, 296 , ^eschel, A 176, 
812) Y si sol hot alcohol 

^-OXY PHENYL VALERIO ACID ChH^O, 
i^ OHPh(OH) CMe, CO^ PJmt/yl-oayypwahc 
acid [184®] Formed from benzoic aldehyde, 
sodium isobutyrate, and isobutync anhydride by 
Perkins’s reaction (Fittig a Jayne, A 216, 119 , 
Ott, A 227, 61) Needles, si soL cold water* 
Spht up at 160® mto CO, and phenyl-butylene.— 
BaA',4aq — CaA’, 4aq plates, m. sbL water 
Acetyl derivative [187®]* Monoohnie 
crystals (from CS,). Yieldis Ba( 0 |,H,^ 04 ), 2aq 
and OaA’g 2aq 
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Anhydride [166®] Pnsms 

leo-hutyry} dtrtvaiive [66®] Needles, 
T. bL sol water Yields Ba(0|5Hi904)a 2aq, 
CaA'a 2aq, and AgA' 

)3-Ozy-phenyl-n- valeric acid 
OAOH* OH, OH(OH) CH, CO,H [131®] Got 
by boiling 0 styryl-propionio aoid with NaOHAq 
(Pittig, B 24, 84) Pnsms i 

0 Ozy-phenyLvaleric acid i 

- X3H, CH(OH) CH(CH,Ph) CO^H [153®] Got j 
by reducing benzyl aceto acetic ether (Ehrlich, 
B 8, 1086 , A 187, 26) Needles (from benzene) 1 
— BaA', 2aq — Zn(OH)A' — Cu(OH)A' 
7.0zy-a.ph6nyl-valerio acid 
OEL OH(OH) OHlOHPh CO2H Formed from 
a-pnenyl’iS acetyl propionic acid by reduction 
with sodium amalgam (Weltner, B 17, 73) 
The free acid at once forms the oily anhydnde 
CjiHjgO,.— Ca(0„Hi,08)2 aq crystalline 

7-0zy-7 phenyl-isovaleric acid The oily 

lactone O.H, is made by 

warming 7-bromo 7 phenyl isovaleric acid with 
aqueous NajCO, (Fit tig a Liebmann, A 256, 
271) It yields Ba(C„H,308), 

Ozy-phenyl-valeno acid Methyl deriva- 
tiv 6 08H,(0Me) OH, OH, OH, OH, 00,H Got 
by reducing C,H4(OMe) O^Hg 00,H with sodium- 
amalgam (Perkin, C J 39, 438) — Oil — BaA , 
Di-ozy-phenyl-valeric acid Methylene 
derivative 0,2H,g04 le 
CH,0, OgH, OH,.OH, OH,.OH, 00,H Piverhy^ 
dronic acid [96®] Made by reducing (0) hydro- 
piperio acid with sodium amalgam (Fittig a 
Bun, A 216, 178) Thin tables (from alcohol) — 
OaA', aq V si sol cold water 
Bi-ozy-phenyl-valenc acid 
OgH, OH(OH) OH, 0H(00,H) OH(OH) OH, The 
ody anhydride of this acid is got by reducing 
phenacyl-acetoacetio ether (Wellner, B 17, 69) 
Tri-ozy-phenyl-valenc acid Methylene 
derivative 

OELO,OgH,OH,,OH(OH)OH,OH,00,H [95®] 
Made by reducing with sodium amalgam the acid 
CH,0, OgH, OH, CO CH, OH, COjH (Weinstein, 
A 227, 38) Crystals, m sol hot water Yields 
an oily lactone — BaA', — AgA' flocculent pp 
Tn-ppy-OTj di phenyl-valenc acid i>f- 
methyl derivative 

O.H*(OMe) 0H:(0H) OH, CH(00,H) CH, O.H^OMe 
The lactone [83®] is got by the action of sodium- 
amalgam on its bromo denvative [136®], which 
is formed by dissolvmg di bromo di p methoxy- 
di-phenyl-valenc acid in HOAo (Fittig a Politis, 
A 255, 305) It yields a gummy Ba salt 

Tetra-ozy-phenyl-valenc acid Methylene 
derivative 

0H,0, OgH, OBL OH(OH) OH(OH) CH, CO,H 
[123^ Made by oxidising (a) hydropipeno 
acid with EMnOg at 0® (Begel, B 20, 416) 
Slender crystals —BaA', —AgA' needles 
Anhydride [104 5°] Crystals. 

An isomeric acid 

CH,0, OgH, CH,.OH, CH(OH) CH(OH) CO,H 
[166®], formed by oxidising (j3) hydropipeno 
aoid, pelds the salts OaA', aq and AgA' 

Reference — Tbtbx-bbomo-oxt phenyl-valb- 

BIO AOID 

cOXT-PHTHAUC ACID CgH,(OH)(CO,H), 
[1 2 8] [0 20C°] S 20 at 17® Obtamedby 

potash fusion from its methyl denvative (Jacob 


sen, B 16, 1966), and from c sulpho phthalia 
acid (Stokes, Am 6, 282) Got also from e- 
amido-phthidio acid (Bernthsen, B 20, 937>« 
Pnsms (from water), v sol alcohol and ether 
Coloured red by FeOl, Forms a fluorescein 
when heated with resorcin — KHA" needles — 
AgjjA" pp , si sol hot water 

Anhydride 0,H,(OH)<;gQ>0 [o 148°] 

Formed by heating the acid 

Methyl derivative OgHj(OMe)(0O,H),. 
[160®] Formed by oxidation of c methoxy- 
toluic acid with EMnOg Minute prisps 
Anhydride of the methyl derivative 
0gH,(0Me)020, [87®] Needles (by sublimation) 
t-Oxy.phthahc acid OgH,(OH)(CO,H).[l 3 4] 
[186°] (R6e), [205°] (Claus) S 3 at 10° 

Formation — 1 From i-amido phthalic acid 
by the diazo reaction (Baeyer, B 10, 124, 1079) 

2 By oxidising % methoxy o toluic acid with 
potassium permanganate, and heating the re« 
suiting OgH8(OMe)(CO,H)2With hydrochloric acid 
(Schall, B 12, 816) — 3 By potash fusion from 
CgHj(S02NH2)(C02H)2, which is got by oxidising 
[3 4 1] and [5 2 1] OgH3Me(SO NH2)(CO,H) (Ja 
cobsen,B 14,42) — 4 By fusing i sulpho phtha 
lie acid with NaOH (Graebe a R6e, 0 J 49, 524 , 
B 18, 1130, 1630) — 5 By fusing di chloro-(o) 
naphthoquinone sulphonio acid with potash 
(Claus, J pr [2] 37, 194) —6 By fusing di 
nitro naphthol sulphonio acid with potash (R6e, 
A 233,230) 

Properties — Needles, si sol cold w''ter, sol 
alcohol and ether Gives a yellowish red colour 
with FeOla Dilute HCl at 180° forms m oxy 
benzoic acid Gives the fluorescein reaction 
with resorcin at 200° — Ag,A" tufts of needles 
Methyl ether [102°] Plates 

Anhydride CgHgOg [165°] Made by 

heating the acid 

Methyl derivative 06H3(0Me)(C0 H), 
[138°-144°] Needles Forms on heating an 
anhydride [93°] — Ag,C,Hg04 curdy pp 

8 Oxy-i8ophthalio acid CgHjlOH) (CO^H), 
[1 3 6] [288° cor ] S 0305 at 5° , 19 at 99° 

Made by fusing s sulpho isophthalio acid with 
potash (Heine, B 13, 491 , Lonnies, B 13, 705) 
Got also from rufigallio acid by potash fusion 
(Schreder, M 1, 437), and by the action of 
nitrous acid on s-amido isophthalio acid (Beyer, 
J pr [2] 26, 515) Needles (containing 2aq), v 
sol hot water, alcohol, and ether —BaA" 3aq — 
Cu,(08Ha05),4aq — Ag,A" — AgHA" needles 
D i -methyl ether 'hie J l" [160°] Needles 
Di-ethyl ether PXJi!* [103°] Prisms 
c-Ozy-i8ophthalio acid CgH3(OH)(CO,H), 
[1 2 6] [239®] S 3 at 100° , 14 at 24® 

Formation — 1 Obtained by potash fusion 
from (2,1,6) aldehyde oxy benzoic acid (Tiemann 
a Reimer, B 10, 1562), and also from the acid 
[1 2 6] OgH,(SO,NH,)(CO,H), (Jacobsen, B 11, 
902) — 2 From (1,2,6) methoxy-toluio acid by 
oxidising with EMnOg, and heating the resulting 
0,H,(0Me)(C0,H), with HCl at 160® (Schall, B 
12, 826) — 3 In small quantity, in the prepara- 
tion of the following isomeride, by the action of 
OOlg and EOH on sahoylio aoid (Hasse, B 10, 
2185) — 4 By oxidising a naphthol with OrO, 
and HOAo (Miller, A 208, 247) —6 From c- 
; amido isophthalio ether (M ) 

I Properties —Needles (containing aq), v soU 
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alcohol and ether Melts at 244® after drying 
at 100® (T a B ) Coloured cherry red by FeCl, 
Forms salioylio acid when strongly heated Its 
solutions exhibit bluish violet fluorescence — 
Ag A" minute plates — Et^A" oil. 
Mono-metnyl ether 

CA(0H)(C02H)(C0,Me) £135®] Made from 

[1 2]OaH4(ONa) COjCHg by heating with CO3 at 
150® under pressure (Hahle, J pr [2] 44, 6) 
Grouped needles, which melt under water 
Coloured red by FeClj Gives NaA' as colourless 
needles 

Methyl derivative C<,H3(OMe)(CO^H)j 
[218P] Priraas, sol hot water 

t Oxy isophthalic acid CaH3(0H)(C0oH)3 
[12 4] [30b°] S 02 at 10®, 625 at 100® 

Formation — 1 By potash fusion from (2,1,4)- 
aud (4,1,2) aldehjdo oxy benzoic acid (Tiemann 
a Reimer, B 10, 1562), from vt xyienol (Jacob 
sen, B 11, 377), fiom m xylene sulphonio acid 
(Remsen,B 11, 580),fromCfiH3(SO NH2)(C0;H)2 

i Remsen, Am 1, 131), and from benzoic acid 
Barth, M 3, 803) —2 By the action of KOH, 
lilute alcohol, and CCl^ on salicylic acid (Hasse) 

3 By heating 0„H4(ONa) CO^a [1 2] or [1 4] 
in a current of CO (Ost, J pr [2] 14, 93 , 15, 
301 , Kupferberg, J p? [2] 16, 428) 

Prtpnration — Amixtureof C^HjONatSmols ) 
and CgHjOK (1 mol ) is heated in a curient of 
CO2 at 300° The jield is 30 p 0 of the phenol 
used (Ost) 

Properties — Needles, si sol water, msol 
chloroform Not ^olatlle with steam Its aqueous 
solution IS coloured cherry red by Fed, Yields 
salicylic acid and phenol when distilled Br 
yieldstri bromo phenol on heating — Na A"aq — 
CadCsHaOJjSaq — CdA"5§aq — Ag.A" — 
AgHA" needles 

Methyl ether [9b°] 

Mono ethyl ether 

C«H,(OH)(C02H)(CO Ft) £4 3 1] [195°] Made 

from [4 1] C,H,(ONa) CO^Et and CO^ at 170° 
under pressure (Hahle, J pr [2] 44, 12) Mono- 
clinic leaflets 

Di ethyl ether [52°] 

Phenyl ethyl ether 

C«H3(0H)(CO2Ph)(CO Et) [4 3 1] [65®] Got 

from HEtA", phenol, and POCl, (H ) 

Amide C,H,(OH)(CONH2)2 [250°] 

Methyl derivative [Jbl°] 

Oxy isophthalic acid Hexahydride 

cation of its semi nitrile [130°-140°] which 13 
the product of the union of prussio acid with 

Si:CH(CO,H)>CH=(»“y"'* ^ 22. 

2186) t^odules (from alcohol) — Ag^A" 

Bi oxy phthalio acid Methyl derivative 
C3H2(OMe) (OH) (CO^H), Nortnethylhemtpw 

acid [225°] (Wegscheider, M 3, 378) Made by 
warming hemipio acid with cone HIAq (Liechti, 
A Suppl 7, 151 , Beckett a Wnght, C J 29, 
281) Nodules (containing 2aq) Melts at 150°- 
165° when hydrated V sol water and alcohol 
Coloured blue by FeClj Yields protocatechuio 
acid when fused with potash The anhydnde 
0X0* 2aq forms crystals [148«] — KHA"aq 
Vt-methyl derivative V Bmanckow 
Methylene derivative 
OH,O..OA(00,H)^ [176°] HydrOiUo acid. 


Got by the action of boiling potash on the me- 
thyhmide [233°] which is obtamed by oxidising 
hydrastimo acid (Freund a. Lachmann, B 22, 
2326) Needles (from Aq) — NMeH,A' [224°] 

Di-oxy phtlialio acid Hexahydride 
OgH ,0* [180°] Got by the action of baryta 

on ‘ bromo malophthaho ’ acid (Baeyer, A 16b, 
855) Pnams foontaimng 2aq), v sol water — 
PbA'' aq needles 

Reference — Oxtterephthalio acid 
(a) OXT-ISOPHTHALIG ALDEHYDE 
OgH,(OH)(CHO)a[4 31] [108°] Formed by 

boilmg p oxy benzoic aldehyde with chloroform 
and NaOHAq, and also, together with the (3)- 
isomende, from salicylic aldehyde m hke man- 
ner (Voswmokel, B 15, 2021) Needles, soL 
ether, si sol water, almost insol ligroin 
{$) Oxy>i8ophthalio aldehyde 
CeH,(OH)(CHO)2[2 3 1] [88°] Made as above 
Needles (from water), v sol ligroin Yields 
c oxy isophthalic acid on fusion with potash 
Di oxy-uophthalie aldehyde 
08H2(OH)j(CHO)2 Resorcylic dialdehyde 
[127°] Made by the action of chloroform and 
NaOHAq on resorcin (Tiemann a Lewy, B 10, 
2212 , 13, 2368) Needles (from hot water) 
With alcoholic aniline it yields yellow cr3r8tals 
[199°] Phenyl hydrazine acetate forms 
CgH2{OH)2(CHO)2[o 230°] (Rudolph, A 248,105) 
Yields a dioxim [209°] (Marcus, B 24, 3652) 
Methyl derivatives 

CgH2(OMe)(OH)(CHO)2 Two isomendes, [179°] 
and [89°j, are formed from [1 3] 0,H4(OMe)(OH), 
chloroform, and NaOHAq 

OXY-PHTHALIDE OgH.O, %e. 

C,H,(OH)<^^»>0 [222»J Got by redaoing 

oxyphthalimide with tin and HCl, treatmg with 
nitrous acid, and heating the resulting mtroso 
oxy phthahdme with NaOHAq (Graebe a B4e, 
0 / 49, 526) Prisms or needles, si sol ether 

OXT-FHTHAUHIDE C,H,(OH)<;g^NH 

or C.H,(0H)<^|™)>0 [290°] Formed by 

saturating i oxy phthalio acid with NH, (R6e, 
A 233, 232 ,0 / 49, 525) Yellow crystals, sL 
sol ether When reduced by tin and HOI it 
yields a product from which a mtroso compound 
[170°] may be prepared 

OXY-DIPHTHALYL 0„Hg0, le 

CgH/ \ / >C.H,OH [above 374°] 

\COO OCO^ 

Made by heating phthalide with t-oxy phthalio 
anhydride and NaOAo at 200° (Graebe a Guye, 
A 233, 244) Needles (from HO Ac) 

A di'Oxy-diphthalyl [250°] appears to be 
foimed by dissolving di-ohloro diphthalyl in al- 
coholic potash (Ador, A 164, 245) 

DI-OXY-PEOPAKE v Pbopylenb odtoozi 
DI-OXY PROPANE TBI4)ABB0XYLIG ACID 
OgHj(OH),(COaH), Formed by oxidation of iso- 
sacoharin with BTNOj (Kiliam, B 18, 638) Co- 
lourless syrup By HI it is reduced to glntano 
acid C,Hg(CO^)a.— A'^jH^Ca small pnsms 
An itomeno aeid, formed by boilmg ohloie- 
oitno acid with lime, forms the salts Oa|A''j9aq, 
Ba,A''',6aq, and O^OgH^O.Saq (Pavolleok, A. 
178, 167) The same acid, yielding CagA^\10a<i, 
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oooors in htei toot jmoo (Lippmann, B 16« 
lOfS) 

M-ozy-propane toi oarl)oz7lio acid CMfia 
00,H0H(0H)CH(0Hi0(0H)(C0aH), Got 
^ oxidising manmte with alkalme EMn04(Pab6t, 
/ 1880, 611) Tieids a soluble NH4 salt 
OXY-PBOPANE PHO8PHONI0 ACID 
0,H,P04 te CHEt(OH) P0(0H)2 [162°] 

Formed from propionic aldehyde and POl,, fol- 
lowed by water (Fossek, M 7, 29) Plates, v 
tol water — CaA" 

OXT-PBOPANE 8Fi;.PHONIC ACID 
0aH«(0H)(S08H) Formed from n propyl alco- 
hol and SO,, and also by boiling allyl alcohol 
with aqueous EHSO, (Max Mdller, B 6, 1441) 
The same, or an isomeric acid, is got from pro- 
pylene oxide and NaHSO, (Erlenmeyer, A 158, 
260) The K salt crystallises m sm^ needles 
Oxy.propane disulphomo acid 
OH(0^(OH,S08H),. Formed by boiling glycerm 
diohlornydrm with aqueous E2SO, (Schauffelen, 
A 148, 111) and, m like manner, from epichlor 
hydnn (Pazschke, J ^ [2] 1, 86, [2] 6, 61d) 

Symp. — E,A''2aq tnmetnc octahedra ahc=^ 
41 48 1 — ^BaA' 2aq m sol water — PbA" 2aq 
— crystals, v sol alcohol 

Reference — Chloro-oxy-pbopane sulphonic 
4cn> 

TBI-OXY-PBOPEmn-BEirZENE Tri- 
methyl derivative 

[12 4 6]OA(OMe), C^ CHMe This is the con- 
stitution of asarone (q v ) (Eykmann, B 22, 8172). 

OXY-PBOPENYL-BEKZOIC ACID 
OJB[,(0,H5)(OH)C02H [4 2 1] PropenyUeahcylic 
acid [146®] Formed from oxyisopropyl-sali- 
ovhc acid 0^,(0Ma^0H)(0H)C0,H, by elimina- 
uoli of H3O by warming with dilute HCl White 
slender needles V soL alcohol, ether, and OS,, 
si sol water Sublimable Volatile with steam 
Giyes a deep reddish-violet colouration with 
FejOl,. By sodium amalgam it is reduced to 
oxy-cumimo acid 0,H,Fr(0H)00,H [4 2 1] 
Salts — AAg sparingly soluble white 

orystcdline pp 2aq small green crystals, 

nearly insol water 

Polymeride (OjoHioO)* [280®] Formed by 
boiling oxy-propenyl benzoic acid with strong 
HOI Small white crystals M sol hot acetic 
amd, alcohol, and ether, msol water and OS, 
Gives a deep bluish-violet colouration with 
Fe-01, Not volatile with steam — (CuA" liaq)^^. 
— (AgA% white pp (Heymann a KOmgs, JS« 
19,8818,20,2390) 

OXY.PBOPIOITAMIDnrE 
OH, OH(OH) 0(NH) NH,. 

The hydrochloride B'HOl is formed from 
(0^ OH(OH) 0(1^ 00, H„) HOI, and alcohoho 
NH, (Pinner, B 28, 2947) Needles , converted 
by AgNO, into B'HNO, [84°], v sol water 
»Y-PB0PI0NIC ACID v Laotio acid and 
Hxdbaobyzjo acid also Bbomo-, Ohlobo-, 
and lono-, Oxt-pbopionio acids 

Di-ozy-propionioaeidt; Gltobbio, Gltoxylzo, 
PxBtJVio, and GiiTOIdio acids 

a-OXY-PBOPIOKIO OBTHALDEHYDE Tru 
methyl derivative OA.O, te 
OH,OH(OMe)OH(OMe),. (148®) S G « 948 
Formed by heatmg acrolein (2 vols ) with methyl 
alcohol (6 vols ) and HOAc (1 vol ) at 100® 
(Alsberg, <7 1864, 496). loqmd, wiw pleasant 
smell, d sol water* 


Tri-ethyl derivative (186°) 8G *^*90. 
OXY-PBOPIONIC IMIDO ISOAHYL ETHEB 
OH, OH(OH) 0(NH) 00,H„ The hydro - 
ohloriae B'HCl [69°], forme 1 by the action of 
HOI gas on a solution of aldehyde cyanhydrm in 
isoamyl alcohol, crystallises in thin needles 
The homologous OH, OH(OH) C(NH,01) 00,H. 
also melts at 69° and gradually decomposes form 
mg lactamide and ammonium chloride (Pinner, 
B 23,2947) 

OXYPBOPYL-AMIDO BENZOIC ACID 

C,H,(0Me,OH)(NH,)0O,H [4 2 1] [168°] Made 
by reduction of nitro oxypropyl-benzoio acid with 
FeSO, and ammonia (Widman, B 19, 271) 
Pnsms Exhibits blue fluorescence in ethereal 
solution 

Acetyl derivative 

C,Hs(0,H,OH)(NHAo)00,H [174°] Trimetria 
tables, V sol hot alcohol 

Oxypropyl amido-benzoic acid 
C,H,(CMe,0H){NH2)(C02H) [4 3 1] Made by 
reducing the corresponding nitro acid (WidiAan, 
B 16, 2570 , 17, 1306) Pnsms, v sol alcohol, 
V si sol ether With ClCO^t it forms 
C,H,(CMe,OH)(NH CO^Et) COH [167°] and 
C^^HjgNjO, [above 300°] which is converted by 
HjSO^ into CO(NH CeH3(CMe«OH)(COH:)), 
Acetyl derivative Crystalline 
a OXY PROPYLAMINE 

OH, CH(OH) CH NHj Armdo iso propyl alcohol 
[30°] (176°) Formed from allylamine and 

H2SO4, followed by water (Liebermann a Paal, 
B 16, 631) Needles 
Benzoyl derivative 

CH, CH(OBz) CHjNH, Got by boiling bromo- 
propyl benzamide with HBrAq Oil, v sol 
water Converted mto CH, CH(OBz) CH OH by 
nitrous acid Boiling NaOHAq converts it mto 
the isomeno OH, CH(OH) CH^NHBz [93®] 
(Hirsch, B 23, 970) — C,oH„NOjHBr [133°] 
Needles — B'OeHjNaO, [189°] Needles — 
B'^HjPtOl, yellow needles (from water) 

jS-Oxy-propylamine CH2(OH) OH* CH*NH* 
Formed by heatmg bromo propyl phthahmide 
with dilute (1 2) HjSO^ for 6 hours at 200° 
(Gabnel, B 21, 2672) — B'oH^PtOl,. yellow 
plates — B'HAuCl4 plates 

Sulphuric acid derivative 
CH*(0 SO,H) CH* CH*NHs [221°] Formed 
from $ bromo propylamine hydrobromide and 
aqueous Ag*S04 at 100° (Gabnel a Lauer, B 23, 
91) Pnsms (from warm water) Indiflerent 
body 

Benzoyl derivative NHaOjH, OBz 
Liquid, V sol water Formed from phenyl- 
pentoxazolme and HBr (Gabnel a Elfeldt, B 
24, 3216) Yields B'HBr [135°], B'*H*Pt01, 
[206°] and B'OAN.O, [178®] 

Pheny I derivative PhO C,H, NH* 
(242°) Got from phenoxy propyl phth^amic 
acid and HCl (Lohmann, B 24, 2684) Yields 
B'HOl [168®] crystaUismg in shming plates, and 
PhO 0^, NHBz [118°] Cyanic acid forms 
PhO 0 A NH CO NH* [114°]. 

Ozy-di-propyl amine (0,H,0H)(0,H*)NH 
(176°) [80®] SGi|9018 Prepared by heat- 
mg propyl-allyl amine with E[*S04 and pouring 
the product mto water (Liebermann a Paal, B* 
16,681) Needles B'J32PtOL2aq efflorescent 
Ozy-tri-propyl amine (OAOH)N(OA)a 
Got by heating di-propyl-allyl-amine with 
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jS.S04 and pouring the product into water (L a« 
P) — B'sH^tCl, 

OXY PROPYL AMYL AMINE 0,H„N0 te 
(0^,0H)(0,H,,)}m (c 2000) [0 20] Formed 

by l^atmg allyl|amyl amine with H2SO4 and 
pourmg the product into water (Liebermann a« 
Baal, B 16, 531) Holidihes to long fine needles 
Oxy propyl di isoamyl-amine 
(0»H„)2N(C,H„OH) (2430) Formed from 

propylene chlorhydrin and di isoamylamine 
(Louise, A Gh [6] 13, 433) Oil, si sol water 
Inactive to light — B'^ByPtCl, orange crystals 
The acetyl ai^ benzoyl derivatives form crystal- 
hne^alates,*he latter being 

OXY FROPYL^BENZENE n. Pbopyl phenol 
and Phenyl propyl alcohol. 

Dl-oxy propyl benzene 

OH, CH(OH) CH(OH) Gfl, [530] Made from 
phenyl propylene bromide by successive treat- 
ment with KOAc and alcoholic potash (Zincke, 
B 17, 709) Tables (from ether ligrom), v e 
sol water A more sparingly soluble fsomeride 
[93°], made from phenyl propylene bromide by 
boihn^ with aqueous K^CO,, crystalhses from 
ether m monoclinio tables 

Tri-oxy propyl-benzene v Propyl pyro- 

OALLOL 

Tetra-oxy-propyl-benzene Methylene de- 
rivattve OH, (OH) CH(OH} CH, 0«HACH, 

[83°] Formed from safrol and dilute KMn04 at 
76° (Tiemann, B 24, 2881) White needles, v, 
sol boiling water and ether Yields piperonal, 
piperonylic^acid, and CH^O, C4H, CH, CO,H on 
further oxidation Phenyl cyanate forms 
CHjO, CA OH C.H,(0 CO NHPh)^ [127°] 
Acetyl derivative 

CH,0, 0«H, CHL, C2H3 (OAc), (240° at 18 mm ) 
OXY PROPYL-BENZENE 8IJLPH0NIC 
ACID Me C(OH) OgH4 SO3H Got from cumene 
p-sulphonic acid, KOH and KMn04 (R Meyer, 
A 219,302) 

Salts -KA' — BaA', Splits off H,0 at 140° 
— PbA'2 Sphts off 2H3O at 110°, probably 
forming lead propenyl benzene sulphonate 
Reaction — PCI, followed by ammonia forms 
the amide of propenyl benzene sulphomc acid 
[162°] 

OXY o-ISOPROPYL BENZOIC ACID 
OMe,(OH) O4H4 CO,H The salt KA' [197°] is 
formed by the action of oono KOHAq on di- 
methyl-phthahde (Wislicenus, A 248, 69) The 
free acid is unstable, at once forming di methyl- 
phthahde [68°] 

Oxy-^ isopropyl-benioio aoid 
CMe,(OH) C4H4 CO,H [166°] Formed by 
oxidising cuminic acid, or cymene, with alkaline 
KMn04 (R Meyer, B 11, 1283, 1790 , A 219, 
248 , Remaen a Emerson, A 0 J 1, 267 , Wid- 
man, B 19, 683) Thm tnclimo prisms (from 
water), v sol alcohol and ether Gives no 
colour with FeCl, Yields terephthalio and 
acetyl benzoic aoi^ on oxidation by GrO, Boil- 
ing HOlAq forms two isomenc propenyl-benzoio 
acids. — BaA'j aq — OaA', 2^aq — CuA', 8aq — 
AgA' iaq crystalline pp 

An iiomeido or identical acid is got hj boiling 
bromo-propyl benzoic acid with alcohoho potash 
(Gzumpe^, 8, 478) 

Isomsrides v Ozy-otjuinio acids. 
U-oxy-isopropyl-bensolo acid 
CA(OMe,OH)(OH) 00,H [1 2.4] [in*]. 


Formed by the action cf nitrous acid on oxy* 
amido isopropyl benzoic acid (Widman, B 17, 
722) Crystals (from water), v sol alcohol and 
ether Coloured dark brown by Fed, 

Di oxy-isopropyl benzoic acid 
0,H,(CMe,0H) (OH) CO,H [1 3 4] [130°~186®]. 

Formed by oxidising carvacryl sulphuric acid 
with alkaline EMn04 (Heymann a Komgs, B. 
19, 3310) Flat needles (from water), v e sol 
alcohol — CuA', aq —AgA' needles 


DI-OXY-DI- ISOPROPYL- DI CARBOXY DI- 
PHENYL-ALLOPHANIC ETHER 0,4H„N,03 
N(CO,Et)C 4 H,(CMe,OH) CO,H . . 3 ..,. 

CO NH O.H,(CMe,OH) CO,H J* 

Formed, with CO(NH C 8 H 3 ( 0 Me 20 H) CO^H), and 
COjEt NH 0<,H,(CMe,0H) COjH [167°], by the 
action of ClCOgEt on oxy amido-isopropyl- 
benzoic acid (Widman, B 17, 1806) Tables 
(from HOAc), almost insol water 

OXY-PROPYLENE-DIAMINE C,H,oN,0 4 A 
CH( 0 H)(CH,NH 2 ), Formed from glycerin di- 
chlorhydrm and alcoholic NH, (Claus, A 168, 
36) — B'^H^PtCl, 


OXY-PROPYLENE-TETRA METHYL -DI- 
AMINE 0,H,(0H)(NMe2)2 (170°-186°) Formed 
by heating s dichlorhydrin with NMe,H (Berend, 
B 17, 610) Liquid, v sol water 

Benzoyl derivative Crystalline 
OXY PROPYL-ETHYL-AMINE v. Etbxl- 


OXY-PBOPYL AMINE 


OXY-PROPYL-MALONIC ACID 

CO,H CH(CH2,CHMe0H) CO,H The free acid 
at once splits off water, leaving the Isctonic acid 
The salts BaCsHgO,, CaA", and Ag,A" may, 
however, be prepared 

Lactonic acid CgH,04 Got by combming 
allyl malomo acid with HBr, and boihng the 
product with water (Hjelt, B 16, 621 , A 216, 
63) Syrup, v sol water, si sol ether Yields 
Ba(CaH O4), crystalhsmg in soluble plates 
Di-oxy-propyl-malonio acid 
(C02H)2.0H 0H,.0H(0H) CH,0H The free acid 
m aqueous solution remains unchanged at 16°, 
but at 100° it splits off water, forming a lactonie 
acid whose banum salt is (CeH70,),Ba 

Salts —BaA" Got by boiling di-bromo- 
propyl malomo acid with baryta (Hjelt, A 216, 
68) — AgjA" flocculent pp 

Di oxy di propyl-malonio aoid 
(CH, CH(OH) CH,)2C(CO,H)y 

Dilactone C,H|,04 [106°] Obtained 

from di allyl malomo acid by evaporating with 
oono HBrAq (Hjelt) Thin plates (from alcohol), 
long needles (from water), or trimetno crystal 
(from cone HBrAq) a b c « 61 1 94 Warm 
baryta water forms (OAO),C(CO,)3a, which on 
heatmg sphts up into BaCO, and the neutral 

lactone C;Ef,0 

Reference — Dx-bboko* di -oxy- di- pbopyl - 

KALONXO ACID 

DI-OXY-ISOPROPYL-TRIMXTHYLENS so- 
called 0HPr<^ 31* (“6®) S 10 Formed 

from isobutyno tddehyde and ethylene glycol by 
heating in a sealed iuhe (Loohert, Bl [2] 48, 
716) Idqmd, lighter than water, y sol alcohol 
and ether l^mposed by water at 100° into 
its constituents. Bromme yields a heavy oil 
Ofifir OH(CH OH), (o 187°). 
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OXY-PROPYL-PHENYL-ACETIO ACID. 


a OXY-^p-PBOFYL-PRSKYL-AOETlO ACID 

C.H,(0,H,) CH(OH) CO^ [168®]. 
S 19 at 21° Formed from oummio aldehyde, 
HCy, and HCl (Raab, B 8, 1148, PlOohl, 
B 14, 1316) Small needles (from water) — 
BaA^ — PbA'j — AgA' stellate needles 

OXT ISOPBOPYL-BIPHENYLEKE-KETONZ 
CABBOXYLIC ACID 0, 

®®<c‘H‘(CMe,OH) CO^H [s 2]’ ^190°] 
Formed by oxidismgretene quinone with alkaline 
EMnO^ (Bamberger a Hooker, B 18,1030,1760, 
A 229, 150) Yellow plates, si sol cold water 
and ether, m sol alcohol —BaA'j aq — CuAV — 
AgA' yellow flocculent pp 
Oxim Not melted at 270° 

TBI OXY-TBI-PBOPYL-PHOSPHIHE 
Hydrate PH(OH)(CH(OH) C^,)3 Formed by 
the action of cone KOHAq upon (03H,0)3PHI, 
which 18 got, together with the crystalline oxy- 
propylo iodide (C3H,0)4PI by dissolving PH^I in 
propionic aldehyde at 0° (De Girard, A Ch [6] 
2, 24) Syrup, si sol water 

OXY PBOPYL PHTHALIMIDE C„H„N03 
t e C3H4 CjOj N CH2 CR, CHpH Formed from 
bromo propyl phthahmide and hot cone KOHAq 
(Gabriel a Lauer, B 23,87) Needles (from Aq) 
Phenyl derivativeG^B.^ OjHaOPh 

[88°] Formed from the bromo propyl- deriva 
tive of phenol and potassium phthahmide at 
220° (Lohmann, B 24, 2633) Needles, converted 
by KOH into PhO CaHa NH CO O3H, COjEt 
[134°] a white crystalline powder 
OXY PBOPYL-PIPEBIDINE 
OaHjoN OjHj OH So called * piperprqpylalktne ’ 
(194°) S G 2 947 , iii 936 V D 4 79 (oba ) 
Made from piperidine and propylene chlorhydrin 
(Ladenburg,B 14,1880,2407, 15,1144, Laun, 
B 17, 680) Liquid, sol water —B'HAuCl^ — 
B'jH^PtCla — Man delate dilute HCl forms 
CjjHaNOj, which gives B'HAuCl, 

Acetyl iZerztiafiveiOgHjflNO — B'HAuCl^ 
Benzoyl der%vative CjHjoN C3H3 OBz — 
B'HAuCl4 — B'CeHjNjO, yellow powder 
Oxy-propyl-piperidine 

C5H3(CH2 CH(OH) CH3)NH So called ‘ (o). 
pipecolyl methylalktne ’ [47°] (225°) Got by 
reducing the corresponding oxypropyl pyridine 
with sodium and alcohol (Ladenburg, B 22, 
2688) Crystalline, v sol water, alcohol, and 
ether Yields an oily nitxosamine — B'gHgPtClj 
[149°] Small crystals (from alcohol) 

Oxy.propyl-pipendine 05H3(CH(0H)Et)NH 
[100°] Got by reducing (a) pyridyl ethyl ketone 
in amyl alcohol with sodium (Engler a Bauer, 
B 24,2533) Needles Probably identical with 
the ^ conhydrm m Comum maculatum 

Dioxypropyl-pipendine CgHpNOj Made by 
heatmg piperidine with glycerin chlorhydnn 
(Roth, B 16,1150) Silky plates ^BUBr — 
B'HAnCl4 yellow needles 

OXY-PBOPYL-PYBIDINE CgHjjNO te 
C3H4(CH2 OBL 0E[30H)N So called * (a) lut- 
%dylalkine * (0 180° at 17 mm ) Formed from 
(a) ethyl pynmne and formic aldehyde (Laden- 
burg a Adam, B, 24, 1678) V sol water. — 
B'HAuCl4 [71°] — B'aHjPtCl, [142°] 
JSexahydrtde 0^„N0— B'HBr 
Oxypropyl-pyridine 

C3H4(CH3 CH(OH) 0H3)N * (oS-mcolylmethyl- 

tdkme » (176^-181° at 18 mm.) Made from 


(a) methyl-pyndine and acetic aldehyde (L ) 
Illiquid, el sol water — B'jHjPtOl* [189°] 
Small tables, si sol water 

Oxy propyl-pyridine OsH 4 (CH(OH)Et)N 
(216°) Got, together with cor '^ine and an^qther 
body [69°], by reducing (a)-pyridyl ethyl ketone 
with sodium amalgam at 30°-40° (Engler a 
Bauer, B 24, 2632) — B'^H^PtCl^ 

Oxy - propyl - pyndine Tetrahydrtde 

Made by heating 3 amido-a propyl valeric acid 
to 200° (Aschan, B 23, 3701) Flat snowy 
needles /• •• 

OXY - PBOPYL - PYBIDINE DIHYDBIDE 
CABBOXYLIC ACID v Mobbhitio acid 

{Py 3) OXY-(B 3).ISOPBOPYL-QDINOLINB 

QH CHCCHCH n. ^ * 1 ncnoi 4 

GPr CH C N C OH Cumostynl [169 ] Made 

by boilmg the hydrochlonde of phenyl 0 amido 
cumyl acryho acid with water and a few drops 
of HCl for 6 hours (Widman, B 19, 264) 
Needles, v sol hot alconol, si sol hot water 
Oxy - n - propyl - quinolme Dihydride 

OPrOHONHCO* Formed, by mtra 

molecular change, by reducing the preceding 
body, and also from nitro n cumyl propioniu 
acid (Widman, B 19, 2778) Prisms (from 
benzene ligroin), insol water 

OXY-PBOPYL SUCCINIC ACID Lactonic 

ac^d CH.CH<g^?HCH,CO^ 

(0 2b0°) Formed from allyl succinic acid and 
cone HBrAq (Hjelt, B 16, 334) Crystals (from 
alcohol) 

OXY ISOPBOPYL-SULPHOBENZOIC ACID 

CMe2(OH) C3H,(S03H) CO3H [1 3 4] Made by 
oxidising oymene sulphonio acid, an intramole 
cular change taking place Got also from iso 
cymene sulphonic acid and KMnO* (R Moyer a 
Boner, A 220, 8, 30, B 13, 1495 , 14, 2301, 
Remsen, Am 8, 262) — KjA" 5aq Tnchnic 
crystals , a 6 c=- 675 1 642 , a = 131° 14' , 
8 - 104° 26' , 7 = 66° 27' — K^A" 2aq -BaA" aq 
An isomeno acid, got from m isocymene sul 
phonic acid, yields BaA" and PbA" 

OXYPROPYL p-TOLUIDINE C.^H.^NO le 
CeH4Me NH CjH^OH [74°J (293° cor) Formed 
I from propylene oxide and p toluidme (Morley, 
j C J 41, 387, B 16, 179) Needles (from light 
j petroleum), insol water, v sol benzene and 
I ether— B'H^CP4 [151°] Pearly plates 
I (a) OXY-PYBIDINE O3H3NO 

N<ch=CH^°^ [107»] V D 2 8 (obo ) 
Formed by distillmg its carboxylic acids (Eonigs, 
B 16, 2160 , 17, 690, 2391 , 19, 24C3 , Pech 
mann, H 17,2384, Weidela Straohe,^' 7,297) 
Dimetrio needles, v e sol water and alcohol 
Coloured red by FeCl, Yields a di bromo-oxy 
pyndine [207°] 

T etrahydrxde O4H3NO 

(28®°) 

distilling 3 amido valeno acid (Schotten, B 21, 
2235 , Gabriel, B 23, 1770) Crystalline mass. 
Yields an acetyl derivative (238°) 

O) Oxy-pykdine 0*HjNO 

[124 6°] Formad hj 
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potash fusion from pyridine snlphomo acid 
(Fischer a Renouf, B 17, 763, 189b) Needles, 
V sol water and alcohol Coloured red by FeCl, 
—0 X a I a t e [17p®] White needles 

Actutyl derifative {210°uncor) Oil 
Ethyl derivative Made by ethylation, 
arid also from bromo pyridine and alcoholic 
potash (Weidel a Blau, M 6, 664) Oil — 
B'^H^PtClg [192°] Pnsms 

Methylo iodide B'Mel Needles 
Methylo ~ chloride WlleCl Needles — 
B'zMeaPtClg Orange pnsms, si sol alcohol 

(7' P*y pyrfdme NH<®® 

one [148=] (above 850=) S 100 at 15= 
Formed by heating chehdamio acid under re 
duced pressure at 230° or with water at 196° 
(Lerch, M 6, 402 , Haitmger a Lieben, M 6, 
300) Formed also by distilhng its carboxylic 
acid (Ost, J pr [2] 29, 65) Small efflorescent 
grams (from alcohol), prisms (contammg aq), or 
trimetric tables , a 6 c = 55 1 1 5 V sol water 
and alcohol Melts below 100° when hydrated 
Converted by treatment with Mel and KOH into 

NMe<[^^g ^ deliquescent mass [89°] 

which gives (C«H,NO) S2PtCla aq [176°], B'Mel, 
and B Me^PtCl^ Does not yield an acetyl de 
ri\ ati\e 

Salts — B'^H PtCl, aq — B' H.PtCl, 2aq 
Efflorescent monochnio needles [200°], con- 
certed by boiling water into B'jHjPt^Clio aq — 
B'HNO^ \gN«3 tables — B'HgCl^ -B'HHgjCIj 

Methyl derivative N<^^y^g^COMe 

(191° coi ) at 738 mm Formed from {7) cliloro- 
pyridine and NaOMe (H a L ) Liquid, sol 
water Alkaline m leaction Changes at 220° 
into the cr} stalhne isomeride (1; supra) Gices 
a deep blue liquid w ith aqueous CuSO^ Cone 
HIAq converts it into (7) oxy pyiidine — 
B'jHoPtCl,, crystals, si sol water 

Di-oxy-pyndine C,H,(OH)2N [c 255°] (K a 
G ) , [239°] (W a B ) Formed by potash fusion 
from its ethyl derivatives and also from pyrid- 
me disulphonio acid (Konigs a Geigy, D 17, 
1835, Weidel a Blau, 3/ 0,651) Needles (con- 
taining 4aq), V sol water, si sol alcohol 
Coloured red by FeClj — B'HCl needles 

Mono ethyl derivative [128°] 

Formed, together with the di ethyl derivative, 
by heating dibromopyridme [111°] with alcoholic 
potash Tables, si sol cold water — B'HNOj — 
B'^H^PtClg red trichnic needles 

Di ethyl derivative C5H3(OEt)2N (0 
244°) Made as above Liquid, nearly insol 
water — BMijPtCla yellow needles — B'HHgCl, 
[106°] Crystals (from HClAq) 

Di-oxy-pyridine Di oxim of the dihy- 

drtde [193=] A 

product of the action of hydroxylamme on tri- 
methylene cyanide (Biedermann, B 22, 2967) 
Yields a di acetyl derivative [127°] and a dibenz- 
oyl derivative [1^°] 

Piorate [176°] Needlet. 
Tri^xy-pyndine 

[220=-230“]. Formed 
by boiling di>ozy amido pyridine (glatazme) 


with cone HCIAq (Stokes a Von Peohmann, 
Am 8, 384, B 19, 2701) Yellowish sandy 
powder, v sol hot water On evaporation of itt 
solution it IS partly converted into its anhydnde. 
FeClj gives a red colour Forms with bromme 
CBrj CO CBr^ CONH^ NH^OAc at 140° converts 
it into glutazme — BaA'^ — AgA' — B'HCl 

Oxxm 

Made by boiling tri oxy pyridine or glutazme 
with hydroxylamme hydrochloride Minute 
hexagonal plates (contammg aq), m sol hot 
water — B'HCl plates 
PhenyUhy dr azide 

NH<^q NjHPh [230=] Tables 

Anhydride CjoHgNoOs Made by boding 
glutazme with dilute H^S04 Minute flesh 
coloured prisms, si sol water — BaA'3 4aq 
yellow prisms — AgHA" — B'HoSO^ —B'HCl 
References — Di bromo , Di chloro , and Di 

lODO , OXY PYRIDINE 

OXY-PYRIDINE CARBOXYLIC ACID 

C5H3N(0H) CO2H (a) Oxypicohmc acid [267°] 
Made by heating di chloro oxy pyridine carb 
oxylic acid [282°] with HI m HOAc at 210° 
(Ost, J pr [2] 27, 289) Long needles (con 
taming aq) or short anhydrous needles , v sol 
hot water and alcohol, msol ether Coloured 
reddish brown by FeCl2 AgNO, is not reduced, 
but gives a white pp — BaA'j aq — CaA'y— 
C3H,N(0K) COjKaq groups of neeffles 
Oxy pyndme carboxylic acid 
C3H3N(0H) C0,H {fi)‘Picohntc acid [260°] 
Made by the action of HI m HOAc on chloro 
oxy pyridine carboxylic acid [257°] at 200° 
(Ost) Formed also without by products by 
boiling comanic acid C5H,Oo(CO H) with NH3Aq 
(Ost, J pr [2] 29, 64) Glittermg plates Yields 
oxypyridme [148°] on heating strongly — Salt 
BaA'2 2aq small needles, m sol water 
Oxy pyndme carboxylic acid 
C^H,N(OH) CO^H (7) Oxy picohnic acid 
[258°] Formed by the action of tin and HCIAq 
on chloro oxy pyndme carboxylic acid [224°] 
(Bellmann, J pr [2] 29, 7) Small trimetnc 
pyramids (contammg aq), si sol water, sol 
cone HCIAq Coloured brown by FeCl, — 
BaA'j prisms — CaA'jlaq needles 
Oxy-pyridme carboxylic acid 
C3H3N(0H) CO Hie 

0(0 H)^q 2 cH^^ CO^H Oxy nicotinic acid 

[302°] Formed by heating oxy-pyndme di 
carboxylic (oxyqumolmic) acid with water at 
195° (Konigs a Geigy, B 17, 689) Formed 
also by the action of NHjAq on the methyl ether 
of coumalic acid (v vol 11 p 264), the product 
being saponified (Pechmann a Welsh, B 17, 
2384, G J 47, 145) Needles, si sol hot 
water May be sublimed POI3 yields chloro 
pyndme carboxylic acid, whence tin and HCl 
form nicotinic acid FeCl, gives a light yellow 
colour — PbA'32^aq needles, sol hot water 
Methyl derivative CjHjN (OMe) COjH 
[288°] Formed by methylating the acid, and 
also from methyl eoumalate and methylamino, 
the product being saponified Needles (contain- 
ing aq), nearly msol cold water 

Phenyl derivative 03H3N(0Ph) CO^. 
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[280^] Formed by the action of boiling N aOHAq 
on methyl comnal anilidate (he cit ) Needles 

Ozy-pyndine carbozyho acid 

COjH (a) Oxy^nvcotinic acid 

[256°] Formed by heating (a).oxy isocmoho 
meronio acid with HOAo and a little Ac^O at 
210° (Weidel a Strache, M 7, 295) Slender 
needles (from water) Yields (a) oxy pyndine 
when heated — AgA' silky needles 

Ozy-pyridine dioarbozyho acid C^H^NO^ t e 

^^c|oH)^(CO^)^^^ Oa;yisoct»cho»nc. 
romc acid Formed by oxidising (a) diquinolyl 
with KMnO^ (Weidel a Strache, M 7, 293) 
Vitreous crystals Gives no colour with FeCl,. — 
BaA" — AgjA" needles, nearly insol water 
Oxy-pyridine dicarbozylio acid 
0,H^(0H)(C0^)2te 

Oxyqutnolintc 

acid Formed from quinolinic acid by potash- 
fusion (Kdnigs a KOrner, B 16, 2158) Small 
crystals (from dilute H^SOJ, blackening at 254° 
FeCls colours its aqueous solution red Its Ag 
salt yields (a) oxy-pyridine on heating — 
BaA'2 4aq needles (from hot water) 

Methyl derivative C5H2N(OMe)(CO^)2. 
[140°] Got by adding KMnO* to an aqueous 
Bolution of the methyl derivative of (7) amido- 
oarbostynl (Feer a K6nigs, R 18,2398) Needles, 
▼ e sol water — AgHjA^'j Needles (from water) 
Isomende v Chelidamic acid, vol 1 p 729 
Bi-ozy-pyndine carboxylic aoid OgH,N04 1 e 

^■^cIohI Citraeicacid Formed 

by heating the mono-, di-, or tri- amide of citrio 
acid with HCl or 11^804 (Behrmann a Hofmann, 
B 17, 2687) Crystalline powder, neaily insol 
water, b1 sol hot HClAq Carbomses at 300° 
PClj converts it into di ohloro-pyridme carboxylic 
acid [210°] Gives a deep blue colour with 
NaNOj. Tin and HGl reduce it to tricarballyUo 
acid — BaA', 2aq 

Dt •acetyl derivative Crystalline 
Methyl ether VLek' Plates, decomposing 
above 220° 

Ethyl ether 'EiiK’ Plates 
Amide Formed by the 

action of cone NHjAq on ethyl acetyl citrate 
and on acomtic ether (Buhemann, C J 51, 405 , 
B 20, 8366) Small grey crystals (from water) 
Bi-oxy-pyridine carboxylic acid 
CsH2N(OH)jCOiiH Comenamic acid JDi oxy» 
ficolimc cicid Formed by heating hydrogen 
ammomum comenate at 190°, or by boiling co- 
memc acid with NH,Aq The yield is about 
45 p c of the comenio acid used (How, T E 
20 [2] 255, A 80, 65, 83, 350, Ost, J pr [2] 
27, 269) Tables (containing 2aq), m sol hot 
water and alcohol Not decomposed by boiling 
NaOHAq Gives a purple colour with Fed, 
Beactume — 1 Yields pyndine on distillation 
with zmo-dust (Lieben a ^itinger, B 16, 1263) 
2 Oono HIAq at 200° does not attack it, but 
when heated with it for two days at 270° pyro- 
comenamic amd (probably a di oxy-pyndme) 
CjHjNO, IS formed This body orystaUises in 
needles (containing aq), gives a violet colour with 
FeCl,, and forms B'HBr — 8 PCI, (8 mole ) act- 
ing on the acid (1 mol ) at 100° forms a product 


which on treatment with tin and HClAq yieldv 
a di-oxy-methyl-pyridme CgH^NO,, crystallising 
in trimetrio prisms (containing aq), and form 
mg the salts B'HCl and B'H,P04 PCI. and 
POCl, at 200° convert this li-oxy methvl pyr- 
idine at 200° into hexa chloio methyl pyridine 
and 0,H201^(C01a), which is converted by bosl 
ing water into chloro (7) oxy pyridine (a) carb- 
oxylic acid (Bellmann, J pr [2] 29, 19) EAcess 
of PCI, (5 mols ) at 220° acting on comenanuo 
acid in presence of POCl, forms penta and hexa 
chloro-methyl pyndme, and other bodies, whence 
water produces chloro (7)-oxy pyndine (a) carb^ 
oxylio acid and chloro cyamic acid CgH ^-i.'^04, 
which crystallises in needles [186°], and gives a 
blue colour with FeCl, Chlorocyamic acid 
yields the salts AgA' and BaA'j aq —4 Ammo- 
nium comenamate forms, among other products, 
on distillation, a very poisonous base called 
* Oxycomazine * CjoH^NjO (Krippendorff, J pr 
[2] 32, 153) The base crystallises from alcohol 
in four sided prisms, S 0035 at 20° Its solu- 
tions in dilute acids show green fluorescence, 
and in strong acids a blue fluorescence Tm 
and HCl reduce it to oxy amido pyndme Oxy- 
comazine forms the following salts BHjCl,, 
[0 265°], B'HJPtCl,, B'H2S04 3aq, [c 29o°], and 
CjjH,AgN,0 — 5 KMn04 oxidises comenamic 
acid to tri oxy pyndme carboxyhc acid 

Salts — NH4A' very small grams — 
BaO,H3N04aq pp — BaA'2 2aq crystalline 
Ethyl ether Et A' [205°] Needles (con- 
taimng aq), sol hot water (Beibstem, J pr [2] 
24, 284) Yields Ba(C,H,N04)2 2aq and 

EtA'HClaq, both crystalline When heated 
with AcCl it yields an anhydride CgH^NO, [201°] 
and two derivatives, C5HN(OH)(OAc) CO^Et 
[152°] and C,H2N(OAc).CO,Et [38°] BzCl forms 
C,H,N(0Bz)2C02Et [102°] 

Dl-oxy>pyndme carboxylic acid 08H,N04 
Oximido cojnantc acid Made from comanio 
acid and hydroxylamine (Ost, J pr [2] 29, 878) 
Small needles, decomposing at 200° Reduced 
by tin and HCl to (8) oxy picolinic acid 

Di oxy pyndme dicarboxyhc acid Ethyl 

\dervvatvvt [182»]. 

Formed by the action of NaOHAq on the mono- 
ethyl ether EtHA" [160°], which is made by 
treating ethoxy (a) pyrone dicarboxyhc ether 
with NH,Aq (Guthzeit a Bressel, B 22, 1427 , 
A 262, 104) Needles (containing aq) Cone 
HClAq at 140° forms glutaconic acid [134°] 
PCI, m POCl, at 250° gives di chloro pyndine 
dicarboxyhc acid [230°] whence Et^A" [76°] and, 
by treatment with HI, pyndine dicarboxyhc acid 
[322°] may be prepared — Ag^A" 

Mono-ethyl ether 

Needle. 

Yields AgA' and an acetyl derivative 0|,H],NO, 

[ 100 °]. 

Bi-ethyl ether EtjA' [81°] 
Trl-oxy-pyridine carboxylic acid OdHjNO.. 
Tn-oxy-ptcolinic acid Oxy comenamic acid. 
Formed, m small quantity, by oxidismg comen 
amio acid with potassium permanganate and 
H2SO4 in the cold Prepared by heatmg oxy- 
oomenic acid 0,HO,(OH), OOgH with cone 
HH,Aq at 160° (Beibstein, J pr. [2] 24, 290; 
Ost, J pr 12] 27, 265} Small needles (contain- 
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Ing aq) (from water). Does not form a hydro 
ohlonde Gives an azure pp with BaCl, and 
NHj Alcoholic potash gives, m alcoholic solu- 
tions, a blue flocofilent pp , forming a colourless 
Bolutipn in water! FeCl, gives an indigo blue 
colouf AgNO, gives a white pp , soon turning 
black Br forms bromo tri oxy pyridine carb 
oxylio acid, crystallising with 2aq Nitric acid 
added to the ethereal solution forms oxypyrido- 
quinone carboxylic acid CjHN02(0H) COjH, 
crystallising m orange tables (containing 2aq) 
Beferences — BaoMo , Chloeo , and Bbomo- 

NITEO-, OXY PYBIDINE CAKBOXYLIC ACID 

OXY PYitIDYL ETHYL ETJRFTJRANE 

™<CH C<g“ gg [43»]. 

(164° at 20 mm ) Formed from (a) methyl- 
pyndine, furfuraldehjde, and some water at 
160® (Klein, B 23, 2693) Greenish mass, v 
sol alcohol — B' HjPtCl^ [162®] —B'HHgCl, 

[0 160®] -B'HCdl, — B'0,H,N,0, [c 160®] 
Acetyl derivative Oil — 
(CuH.oAcNOjl^HoPtCl. [165®] — B'HHgCl, [o 
166®] SmaU needles 

Benzoyl tafivs O^HjoBzNOj [49®]. 
~B' APtCl, [140®- 146®] — B'HHgCl, 

OXY PYRIDYL-MALONIC ACID 
OjH^N C(0H)(C02H)2 Formed by oxidismg 
pilocarpine with KMn04 (Hardy a Calmels, Bl 
[2] 48, 228) Syrup Yields pyridine {$) carb 
oxylic acid on further oxidation — BaA" — 
Ba\"Saq — CuoA''(OH) aq — Ag^A" pp 

oxy-py;mdyl-phekyl.propionic acid 

Hexahydride C^Hi^N CHPh CH(OH) CO^H. 
[244®] Formed from piperidine and sodium 
phenyl glycidate (Erlenmeyer, B 22, 1482) 
a-OXY (/3)-PYRIDYL PROPIONIC ACID 
O^H^N CH2 CH{OH) COoH Formed by boiling 
pilocarpine with water for 12 hours (Hardy a Cal 
mels, Bl [2] 48, 227) Gummy mass — BTLCl — 
B'^tCl^ — B'AuCls [154°] Pnsmatic needles 
a Oxy-(a)-pyridyl propionic acid 
G.H^N CHj CH(OH) CO [125®] Formed by 
the action of hot dilute caustic soda on 
C4H4N CHa.OH(OH) CCls, the product of the 
union of chloral with (a) picoline (Emhom, B 
23, 219 , A 265, 211) Pnsms -Cu^A'^O 
needles —(HA^HJPtClj [204®] — HA'HAuCl^ 
[174®] Orange prisms — AgA' white needles 
— HA'HCl [86®] — HA'HBr 

Benzoyl derivative [145®] Needles — 
B'jH^PtClj [179®] Yellow prisms 

Methyl ether MeA' — MeA'HAuCl^ [119®] 
— Benzoyl derivative of the ether 
O.H^N CHj CH(OBz) CO^Me [c 41®] Yields 
B'jjHaPtClj, [193®], crystallising in yellow needles 
/3 Oxy-(a) pyridyl propionic acid 
0,H,N CR<OH) CH2 COjH [86®] Formed by 
warming k bromo pyridyl propionic acid with 
NaOHAq (Emhorn, B 28, 221) White needles, 
T e sol water — CujA'jO blue crystals — B'HCl 
[147°] Prisms - B'^H^PtCl. [191®]. 

Benzoyl derivative [185 6®] Pnsms 
Methyl ethyl MeA' Yields (MeA')2B[,PtCl, 
pL78 6®] anda benzoyl derivative [79®] orys- 
talhsing in prisms 

Ethyl ether Et A' Yields (Et A') jHaPtCl, 
Di.oxy-p 5 rridyl-propionlc acid 
O^H^N CH(OH) OH(OH).CO^ [190®! Formed 
by oxidising pyridyl-acrylio acid wiw alkahne 
£Md 04 (Emhorn, B. 28, 228). White crystals 


Ethyl ether Eih! [96®] Tables Yields 
a benzoyl derivative [122®] crystalUsing in 
needles 

DI-OXY-PYRIMIDINE v Hydeoquinovi 

TETBACABBOXYLIO ACID 

OXY-PYRONE DICARBOXYXIC ACID 

Ethyl derivative of the ethyl ether 

CH<gjgoS-CO®‘’>® ^^hydrtde of tr^ 
ethyl propylene-tetracarboxylate [94®] Formed 
by distilling di carboxy-glutaconic ether at 210® 
under 15 mm pressure (Guthzeit a Dressel, B 
22, 1415) Needles, insol water and alcohoL 
Converted by HClAq into glutacomo acid 

OXY.PYROTARTAEIC ACID i^ 

CH,C(0H)(C02H)0H2C02H Mol w 148 
[108®] Formed by the action of boihng dilute 
HCl upon CH, C(OH)(CN) CH^ CO^Et, which ui 
got by heating acetoacetic ether for three days with 
dry HCy at 100® (Morris, C J 37^7 , cf De- 
mar(;ay, Bl [2j 27, 120) Made also by oxida- 
tion of isovaleric acid by long boiling with dilute 
HNO3 (Bredt, B 14, 1782 , 15, 2318) Deh- 
quescent, star like groups of needles, sol water, 
alcohol, and ether On dry distillation it splits 
up into water and citraconio anhydride — 
BaA"2aq Not decomposed by boilmg with 
water — CaA" l^aq — AgA ' 4®-*! Jieedles 

Oxy-pyrotartano acid 

CH, CH(C02H) CH(OH) CO3H Citramalic actd 
[119^] Formed by the action of zinc on a dilute 
solution of chloro citramalic acid (which melts 
at 130® according to Mehkoff, A 253, 88) , HCl 
IS added towards the end of the reaction (Carius, 
A 129, 160, Morawski, Site W 76 [2] 670, 
J pr [2] 10, 69) Large hygroscopic crystals, 
yielding citracomo anhydride and water on dis- 
tillation — Salts KA"a;aq — BaH,A"22aq — 
Mg^ "—CaA" 2aq —CaA" l^aq — CaH2A"2 6aq 
ZnA" 2aq -Pb A"0 2aq — PbA" Ojaq — AgA" 

Oxy pyrotartaric acid 

CH (OH) CH(COJa) CH COjH Itamalic acid. 
Formed from itaconio acid by successive treat- 
ment with RBr and hot water Formed also by 
boihng ita chloro pyrotartaric acid with aqueous 
NaCO, (Swarts, Bull Acad Belg [2] 24,25, 
Bl [2] 9, 317 , Fittig, A 188, 76 , Morns, C /. 
37, 14) The free acid, liberated from its Ca 
salt by oxalic acid, or fiom its Ag salt by H^S, 
changes on evaporation, even at 15°, into itf 
lactone [58®] — NaA" — (NH4)HA" — CaA"aq — • 
CaA"3aq -PbA"— CuA" — Cu,A",0 —AgA -- 
EtA' oil 

Lactone CH(C02H)<^Qg2 ^ Paracotiic 

acid [58®] Formed as above, and also by boil- 
ing ita bromo pyrotartaric acid (1 pt ) with 
water (10 pts ) (Beer, A 216, 90) Crystalline. 
Yields citracomo anhydride on distillation With 
bases it yields salts of itamalio acid — NaCjH^O,. 
— CaA'jSaq Small needles Yields oadoium 
itamalate on boiling with CaGO, — AgA' 

Chloro-itamaho aoid CjHjClO, [150®]. 
Made by passmg ohlonne into a solution 
sodium itaconate Crystals, v e sol water 

Oxypyrotartario acid [c 135®] described by 
Maxwell Simpson (Pr 13, 44) as got from 
glycerin diohlorhydra by successive treatment 
with KCy and XOH, is probably j8 oxy glutaru 
acid It yields Ag^A" and Et^A" (298®) Aa 
itomsrio or identiBAl acid, made by fasing 
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mlpbo'pjrotartano acid with potash, yields 
Ag^'^aq (Wieland, A 167, 41) A liquid 
isomeride, got by potash fusion from bromo* 
ejano>butync acid, yields Ag^A'^ 

Bi-oxy pyrotartano acid OjHgO^, Ciiratar- 
ianc acid Formed by the action of boiling 
baryta water on chloro citramalio acid prepared 
from barium citraconate and HOCl (Garius, A 
129, 159) and by heating oxycitraconates with | 
water at 120° ^Morawski, J pr [2] 11, 432) 
Amorphous, deliquescent mass aq 

Isomende v Itatabtabic acid 
I)I-OXY-DI-PyilIlYL.BlTTANE C.aHgNA 
i e OgH,N CMe(OH) CMe(OH) C.H^N [120°] 
Formed from pyrryl methyl ketone, water, and 
sodium amalgam (Dennstedt a Zimmermann, B 
19, 2204) Monoclinio pnsms (containing 2aq) 
Melts at 98° when hydrated V e sol alcohol 
OXY PYEFVIC ACID le 

CH3(0H) CO COaH Formed by dissolving 
* nitro cellulose ’ (collodion) in dilute NaOHAq 
and allowing the solution to stand at 20° (Will, 
B 24, 405) Amorphous, v sol water, but ppd 
by alcohol Reduces Fehling’s solution and 
ammoniaoal AgNO, Its solutions, and those of 
its salts, are slightly IsBvogyrate Phenyl 
hydrazine forms the compound 0,5H,4N40a or 
(NoHPh)CH C(N2HPh) COaH, [206°], whence 
NaA [231°J, KA [233°], NH4A [200°], CaA*, 
and EtA [149°] 

Salts — CaA'a 8aq — SrA, 4aq — Cd A'^ 4aq 
OXY QTTIKALDINE v Oxy methyd quin- 
oline 

OXY QOINA20LINB Dihydride 
CR NR 

CgR4<^j^jg2 * Phenyldihydroacirmazine * 

1^160°] Formed from oxy tolyl urea and HCl 
(Soderbaum a Widman, JB 22, 1669) Scales, 
insol cold cone KOHAq — B'HCl ~ 
B'2HaPtCl,2aq [205°] —B'RAuCl, [179°] 

Oxy-quinazoline [212°] 

Made by heating formyl 0 amido benzamide 
[123°] for two hours at 180° (Knape, J pr [2] 
43, 214) Thm needles — B'^H^PtClg aq [above 

250°] 

Methyl derivative [71°]. 

Di oxy quinazoline 

C.H,<^<22;C0H ‘^ramido bemoyl' [iboye 
350°] Formed by passing cyanogen into an 
alcohohc solution of 0 amido benzoic acid and 
boiling the product with HGlAq Formed 
also by fusing 0 amido benzoic acid or 0 - 
amido benzamide with urea, and by heating 
the product of the action of ClCOjEt on o amido- 
benzamide (Griess, B 2, 415 , 11, 1985 , Abt, 
J pr [2] 39, 140) Needles, si sol hot water 
Wilfh POI4 it yields di chloro quinazohne [115°] 
— OgHgNi^sOsEtOH needles 

Di-methyl derivative C,H4(OMe)2N2. 
[66°] Made from di chloro quinazoline and 
NaOMe Needles, v e sol alcohol 

OXY p-aDIKAZOLYL-BENZOIC ACID 

CO^ *’y i). 

tplyl qmnazohne dihydnde with KMn04 (Paal a. 
Busch, B 22, 2699) Small needles — AgA' 
OXY-QUIKHTOEOKB Formed 

from oxyhydroquinone and HNOg (Barth a. 
Schreder, M 5, 696) Dark greyish-blue crystals. 


(Py w-oxT-dunroMint 

[286°] Made by heating phenyl-jB amido acrylic 
acid at 200° or oxanihc acid qt 170° (Beissert, B 
20, 8109, B 21, 1376) D«^g needles (from 
alcohol) Yields quinobne '\\ien distilled with 
zme dust g 

Acetyl derivative [228°] Needles 
Phenyl hydrazide GjgRjgN, [168°] 

(Py 2)-Oxy-quuioline This is probably the 
constitution of oynunne v infra 

(Py 8) Oiy^iiuiioline 

Carbostynl [199°] ' ^ 

Formation — 1 By reducing 0 nitro cinnamic 
acid (Chiozza,A 83, 118 , Tiemann, B 13,2070, 
Friedlander, B 14, 1916) —2 By heating 0- 
amido cinnamic acid with HGlAq (T ) or dilute 
H^S04 (Feer a Kdnigs, B 18, 2395) — 3 By re 
ducing tri chloro-oxy qumoline with HI — 4 By 
heating {Py 3) chloro quinoline with water at 
120° (Friedlander a Ostermaier, B 15, 335) — 5 
By the action of aqueous HOGl upon quinoline 
(Erlenmeyer a Rosenhek, B 18, 3295) — 6 By 
heating quinoline on the water bath with a cone 
solution of bleaching powder (E a R , B 19, 
489, Roos, B 21, 619) 

Properties — Long thin feathery crystals 
(containing aq) (from water) or thick anhydrous 
prisms (from alcohol) , v si sol cold water, 
insol NHsAq 

Salts — Ba(G9HgNO)« plates — AgA' pp 
Methyl ether MeA (247°) Oil 
Ethyl ether Bxk! (256°) Formed from 
(Py 3) chloro quinoline and KOEt Formed 
also by heating 0 amido cinnamic ether with 
alcohol and ZnClg at 90° (Friedlander a Wein 
berg, B 15, 1424, 2103) and by ethylation of 
carbostynl Pungent oil, solidifying below 0° 
Yields a dihydnde [199°] when reduced by 
sodium amalgam 

Phenyl ether [69°] Plates 
Dihydnde v Amido phenyl propionic 

ACID 

(B l).Ojy.qutooIine CH 

[224°] Formed by potash f ushion from quinol- 
ine (Py 1) Bulphonic acid (Riemerschmied, B 
16,721, Lellmann, 20,2174) Formed also 
from (Py l)-amido-quinoline by the diazo re- 
action (Skraup, M 6, 533) Silky needles or 
plates, sol alcohol and aqueous Na^GO,, v si 
sol water — Salts BHGl yellow needles — 
B'jHiFtGle 4aq orange tables 

Tetra%ydr%de 

[117°] Made by reducing with tin and HGl 
Needles, sol water, alcohol, and ether Yields 
a nitrosamine crystalhsingin tables, sol alcohol 

(B 2)Oxy^mnolm. 

[193°] (above 360°) Formed by heating a 
mixture of p amido-phenol, p nitro phenol, gly- 
cerin, and HjSO. (Skraup, B 16, 893 , Jd 3, 
646) Formed also by heating its carboxylio 
acids (Weidel, M 2, 675, Skraup, M 4, 696i 
i and by potash-fushion from its t»ulphomc acid 
I (Fischer, B 17, 440) Small pnsms (from 
alcohol) Not coloured by feme chloride solu- 
tion B'j^t01.2aq [286°] —B',Ou(OAo),.— 
{ B'4(HsS0J,llaq— B^Claq. pnsms, ? « sol 



oxy^iumoLiNE 


re? 


fvater aq Orystalline (Claas a Howitz, 

jr or [2] 42, 282, 48, 620)— B'MeOl [o 272°] 
— B'aMeaPtCl, — B'MejSO, 6aq — B'MeOH [o 
200°] — B'EtBr [c 242°] — B'C,H,C1 1 Jaq 
[287°] — (B'0,H,Ci)*PtCl, 

Methyl ethirHek* p Quinanisole (805°) 
S G 2 1 666 Got by methylation, and also from 
p-anisidine, nitro anisole, glycerin, and £123^4 
(Skraup, M 6, 762) Oil Solutions of its salts 
show blue fluorescence Givee a green colour 
with chlorine water and ammonia — B'HCl 2aq 
— B'2H2PtCl,4aq — B'H 2 S 04 — B'^H^SO^ — 
B'jHjCrjO, — B'Mel [235°] Prisms — Piorate 
[204°] 

'*tyl derivative C,H6(GAc)N [38°] 
(298°) Ciystals — B'jHjPtCls Prisms 

Benzoyl derivative [231°] Needles 
Tetrahydride of the methyl ether 
C9H,o(OMe]N Thalhn [43°] (283°) at 735 mm 
Got by reducing the methyl ether with tin and 
cone HClAq Prisms FeCl, gives a golden 
colour, changing to emerald green —Chlorine 
water gives a green colour turned yellow by am- 
monia — B'HCl — B'^HjSO^ 2aq — B'HI [165°] 
— B'C4HgOg four sided prisms S 10 at 16° — 
Picrate [162°] 

Acetyl derivative C2H,Ac(OMe)N [47°] 
(B 8) Oxy qmnolin. ^0-N cl 

[c 238°] Formed by heating m-mtro phenol 
with m amido phenol, glycenn, and H2SO4 
(Skraup, B 15, 893 , M 3, 659) Formed also 
by potash fusion from quinoline [B 8) sulphonio 
acid (Fisohe'?, B 15, 1979) Silky needles, sol 
alcohol, not volatile with steam Its solutions 
sho*/ green fluorescence FeCl, gives a brown- 
ish red colour — B'2H2PtClj2aq — B'HCl l^aq 
pnsms — B'C u(OAc) 2 — Picrate [244°] 
Benzoyl derivative [86°] Prisms 
Methyl ether CjoH^NO (276° at 720 mm) 
Oil, volatile with steam 


(B 4) Oxy quinoline 


gH CH — C CH CH 
CH C(OH) C— N CH 

[75°] (267° cor) 

Formation — 1 By distilling its carboxylic 
acid (Weidel a Cobenzl, M 1, 862) — 2 By soda 
fusion from its sulphonic acid (Bedall a Fischer, 
14, 443, 1366) —3 By heating o amido 
phenol with o nitro phenol, glycerin, and H2SO4 
(Skraup. B 16, 893 , M 3, 636) 

Properties — Prisms, si sol water May be 
distilled with steam FeCl, gives a green colour 
Gives quinolinic acid on oxidation with KMn04 
(Fischer a Renouf, B 17, 766) Chlorine 
in HOAc forms mono , di-, and tn , chloro 
derivatives (Zincke a Hebebrand, A 264, 
198) Ethylene chlorhydrin forms crystalline 
B'(C2H40H)C1, whence (C,jH,2N02Cl)2PtCl4 
(Wurtz, G R 96, 1269) ClCOjEt forms 
C,2H„N04 [105°] whence (OpH„NO,)2H2inCI, 
(Lippmann, M 8, 489) According to Lipp 
mann IM 10, 667), Mel in MeOH at 100° forms 
(0,H4(OMe)N)(CpH,(OH)NMeI)HI 2aq, whence 
Oj^jgClN.OjHClbaqand C 2 oHa 4 Cl 2 N 20 ,PtCl 42 aq 
These bodies may perhaps be more simply for- 
mulated, as below Chloroform and Na yield 
CH(C,H4(0H)N). (Lippmann, B 19, 2471) 

Salts —B'HCl aq — B'jHjPtCl^ 2aq golden 
needles -.B'H2S04 2aq -B'C AN.O, [204°]. 
Cu( 0^4NO)2 canary-yellow pp —B'M el aq [c 
170°] — B'MeC12aq [c 260°] — B^Ma^PtClgAaq 


Acetyl derivative C,H,(OAc)N (280°). 
Oil — B'2H2PtCle 2aq yellow plates 

Benzoyl derivative [120°] Crystals 
Methyl ether C,H,(OMe)N (268°) Got 
by methylation, and also from o amido anisole 
by Skraup’s reaction Oil — ^B'jHjPtCl^ 2aq — 
B'HCl — B'C.HjNjO, yellow needles or plates 
— B'Mel aq [160°] Leaflets (Claus a Howitz, 
J pr [2] 42, 229) 

Ethyl ether 0»H.(OEt)N (286°) at 718 
mm Needles (Fischer a Renouf, B 17, 769) — 
Piorate [181°] Yellow needles 

Tetrahydride C.H,(OH) C,H,N [122°] 
Made by reducing (B 4)-oxy-quinolme with 
SnCl^ (Fischer, B 14, 1868 , 14, 2671 , 16, 713 , 
17, 769) Needles or prisms, sol hot water 
Yields a nitrosamme [68°] The methyl ether 
C4H,4(OMe)N is oily and yields a crystalline 
hydrochloride and a nitrosamme [80 °] The 
ethyl ether is also hquid (276°) at 716 mm , 
and forms a crystalline nitrosamme [113°] and 
an oily acetyl derivative (807°) 

Oxy qumolme C^H^NO Cynurine [201°] 
above 300°) S 477 at 16° Probably (By 1). 
or {Py 2) oxy qumolme Formed by heating 
its carboxylic acid (cynurenicacid) (Schmiedeberg 
a Schult/en, A 164, 168 , Kretschy, M 2, 68) 
Formed also by oxidising cinchonine or cmchomo 
acid (Skraup, M 9, 821 , 10, 729) Monoclinio 
prisms (containing 3aq), m sol hot water 
Melts at 62° when hydrated Tastes bitter 
KMnO^ oxidises it to cynuric acid ICl gives a 
brownish pp [276°] (Dittmar, B 18, 1618) 
Distillation with zinc dust forms qumohne 
AcaO on heating forms an indigo blue dye 1 leldg 
a tetrahydride — B'^HCl 2aq monoclinic prisms 
— B'HCl aq — B'aHaPtClg 2aq orange needles 
{Py 2, 3) Bi oxy-quinolme 

C6H4<^^^^jQg| fi-Oxy^carhostynl [above 

300°] Prepared by heating {Py 2, 3) chloro 
oxy qumolme (8 chloro carbostyril) with fused 
KOH at 200° (Fnedlander a Weinberg, B 16, 
2681) Fine colourless needles Maybe sublimed 
Is a very weak base but a strong acid , it dis- 
solves in concentrated HCl, but is reprecipitated 
on dilution By PCI5 it is converted into the 
di chloro-qumolme [104°] — A'Ag cr} stalhne 

Di-ox7-quinoluieC^.<§(2^^^2 [above 
820°] 

Formatum — 1 By the action of cone HaS04 
on o amido phenyl propiohc acid (Baeyer a 
Bloem, B 16, 2161) — 2 By potash fusion from 
{Py 1, 3) bromo oxy qumohne (Fnedlander a 
Weinberg, B 15, 2683) — 3 By reducing 0 nitro 
benzoyl malonio ether with tin and HCl (Bischoff, 
B 22, 387 , A 261, 377) —4 By boiling its 
carboxylic acid with cone HClAq (B ) 

Primer ties — Needles, sol NagCO, and m a 
mixture of alcohol and HClAq, insol ordinary 
menstrua Its ammoniacal solution turns blue 
in air PCI5 yields di-chloro-qumohne [67°] 
Salt— CjHjAgNOj needles 

Ethyl ether gt) [228°]. 

Formed by reducing o mtro benzoyl malonio 
ether with tin and H& (B ) Slender needles 

Dehydrxde 

Formed by reducing o-mtro-/8>oxy phenyl piopi- 
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omc sold with FeSOi and NH, (Emhorn, B 17* 
2011) Needles (oontaimng 2a(^ melting at 96^ 
when hydrated Beadily sphts oft water, yield> 
mg carbostyril 

{B 1 4)>Bi-ozy-qiunoline 

OH C jonj 0-^N OH Qu^oline-hydroquinone 
Formed by redaction of qumoline quinone by 
SOj (Fischer a Renouf, B 17, 1646) Thm 
needles Y sol watet, si sol cold benzene 
Decomposes about 220° 

Salts — The hydrochloride forms orange 
needles, the sulphate forms sparingly soluble 
orange-yellow needles 

Li oxy-quinoUne 0,H5(0H)2N o Oxyquino- 
phenol [189°] Got as a bye product by fusing 
{Py 1, 3)-bromo oxy-quinolme with potash 
(Fnedlander a Weinberg, B 16, 2684) Con- 
centric needles, v sol most solvents PCI5 yields 
chloro-oxy quinoline [180°] — AgA' crystalhne 
Di-ozy-quinolme 09H4(0H)iN Oxycarbch 
etyril [191°] Got as a by pioduct in the pre 
paration of carbostyril from 0 nitro cinnamic 
ether and alcoholic ammonium sulphide (Fned- 
lander a Ostermeyer, B 14, 1916) Needles or 
plates, si sol hot water May be sublimed 
Coloured red by HNO, Reduced by tin and 
HCl to carbostyril Alkaline KMnO^ oxidises it 
to 0 mtro-benzoic acid — BaA'^ needles 

Ethyl ether Cj,HeEtNO [78°] Pnsms, 
msol water May be distilled — B'HCl hygro- 
scopic crystals — B'jHjPtOla Crystals 

Di oxy-qumohne OflH5(OH)2N [130°-136°] 
Formed from quinoline (a) di sulphonic acid by 
fusion with potash at 260° (La Coste a Valeur, 
B 19,997, 20,1821) Needles (from benzene), 
V sol ether Oxidises m air — B'HCl aq [266°] 
B'^2PtCl,2aq yeUow pp — B'C^EjNsO, [227°- 
237°] Yellow needles, v sol warm water 
Mono-acetyl derivative OgH^AcNOa 
[117°1 White needles (from warm water) 
Di-heneyl derivative OgH^Bz^NO- 
[130°-134°] Needles, v sol alcohol 

Mono methyl ether C9H4(OH)(OMe)N 
Formed by methylation Liquid, sol hot water 
— B'HCl aq [265°-259°] Yellow needles — 
B'jH^tCla 2aq needles. — B'CgHjNjO, [221°- 
226°] Needles si sol cold water 

D%-methyl ether CBH5(OMe)2N Liquid, 
si sol hot water— B'HCl aq [262°-266°] — 
B'jHjPtClg 4aq monochmc — B C^HaNsO, 
[104°] — B'Mel [212°] Monoolimc tables — 
(C,H5Me,N02)(C,H,N0.)MeI [207°] Crimson 

needles — (CgHjMejNOJ^CgHjNOjMel [170°] 
Lemon yellow needles 

Di-oxy-qumohne ObH 4(OH)2N [68°] Made 
by potash fusion from quinohne (jS) disulphomo 
acid (La Coste a Yaleur, B 20, 3200) Needles 
Di-oxy-quinolme Di- methyl ether 
C9H4(OMe)^ Got from veratric acid (derived 
from eugenol) by nitration and reduction, the 
resulting anudo veratnc acid being heated with 
nitro benzene, glycerm, and H^SO^ (Gold 
schmiedt, M 8, 342) Oil — Salts 
B'HCl aq — B'^ByPtCl, aq — B'CaHgN.O, [267°] 
— B'^HjCrjO, yellow crystalline pp 

Di-ozy quinolme C*H,(OH)j5N Formed from 
^nohne (B 1) sulphonic acid by potash fusion 
^llmann, B 20, 2174) Needles, not melted 
at 820°— B',H,PtClg needles 


Di-ozy quinoline Acetyl derivative of 
the tetrahydride C9Hg(OH)(OAo)N Formed 
by reducing (Py 2)-nitroso (Py 3) oxy-carbo 
styril with zinc-dust and HOAo (Baeyer a Ho 
molka, B 16, 2217) Colourhss needles, si sol 
water, sol HOAo Forms a plue solution with 
alkalis “ 

(B 2, Py 3) Di-oxy-quinoline Meth<^ I 

g(OMe) CH C OH CH ruiQoi 
derivative ON«OOH 

Got by the action of ammonia and FeSO. 
on [2 5 l]OgH3(NO,)(OMe) CH(OH) OH^ COjH 
(Eichengrun a Einhorn, A 262, 179) Needles, 
V sol alcohol j 

Tri ozy quinoline Dihydride o^'^^'the 
methyl derivative 

[177“] Got at the 


same time as the preceding body Needles 
(Py 1,2,3) -Tri oxy-qumohne 

^ Formed by reduction of 

(Py 2) nitroso (Py 3) oxy carbostyril with SnCl, 
(B a H ) Needles, v sol alcohol, v si sol watei 
Yields qumisatio acid C3H^(NH2) CO CO CO.H 
on oxidation with FeClj 

References — Di bromo , Chloro , and Iodo , 

OXT QUINOLINE 

DI OXY ISOODINOLINE Di methyl 
ether C9H5(OMe)2N Formed, together with vei a 
tnc acid, by fusing papaveraldine with potash 
Formed also by heating its carboxylic acid, 
which IS a product of the oxidation of papaverine 
(Goldschmiedt, M 7, 494, 8, 5.-'0, 9, 344) 
Yields hemipic and cmchomeronic acids on 
oxidation —B'HCl 3aq — B'CgHgNgO, [220°] — 
B' H Cr 0 

'\py * 3) OXY-QUINOLINE (P 1).CAEB 
OXYLIC ACID 

0,.H,NO, t e C.H.<rg(gg^>,g^H Oxy 

cinchonic acid Carbostyril carboxylic acid 
Mol w 189 [abqve 310°] Got by fusing cm 
chonic acid with potash (Konigs, B 12, 99 , 16, 
2162) Needles, si sol water May be sub 
hmed Its Ag salt yields carbostyril on distil 
lation — CuA'2 — AgA' white pp 

Ethyl e ther 'EttAf [207°] Needles 
Ethyl derivative C9Hj(OEt)(CO.H)N 
[146°] Made from chloro quinoline carboxylic 
acid and NaOEt Needles Changes to the 
isomeric ethyl ether when heated above 146° — 
CgH4(0Et)(C02Et)N [8b°] Needles 

(Py 3) Ozy-quinoline (Py 2) carboxylic acid 

g [aboyo 820®] Made by 

heating o amido benzoic aldehyde with malonio 
acid at 120° (Fnedlander a Gohrmg, B 17- 
469), and also by reducing o nitro lenzylidene 
malonic acid (Stuart, C J* 63, 143) Small 
needles, v si sol water, m sol HOAo PCI* 
yields chloro qumohne carboxylic acid [200°], 
whence KOEt forms the ethyl derivative 
C,H4{0Et)(C09H)N [133°] — BaA', — AgA'r 

gelatinous pp — AggC.gHjNOj needles 

(B 4)-0xy quinoline (Py 1) oarbozylio acid 
O ^ JIO t < pH CH — c 0(CO,H) CH , . 

OHO(OH)0 1-NCH ^ 

Oxycvnchonic acid [266°] Formed by fus- 
ing (a)-sulpho cinchomo acid with potash 
(Weidel a Cobenzl, M 1, 866) MinuU prisms 
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(oontaming aq), si sol hot water» m sol hot 
alcohol Gives a green colour with FeCl, Yields 
(B 4) oxy quinolme on distillation, and pyridine 
(a) tri carboxylic ^cid on oxidation — BaA'j — 
BaO,oH,NO,aq ^gHA'.aq -AgA — HA'HCl 
monc clinic needlj s — B'2H2PtClg 2aq needles 
(B 2) Oxy quinoline oarbozyho acid 
CjoHjNOj ()3) Oxy cinchontc acid [c 320°], 
Made by potash fusion from (jS) sulpho cmchonic 
acid (Weidel, M 2, 671) Tables (containing 
aq), si sol water Yields {B 2) oxy quinoline 
on distillation, and a pyridine tricarboxylic acid 
on oxidation — BaV^ — HA'HClaq needles — 

(H H^PtCl^j'^aq monochmc tables, decom 
posed 6y water 

(B 3) Oxy quinoline {Py 1?) carboxylic acid 

C10H7NO3 Xanthoquimc acid [above 300°] 
Possibly identical with the preceding acid Orot 
by heating quinic acid with cone HClAq at 
225° (Skraup, M 2, 601 , 4, 095) Yellow grains 
Yields (B 2) oxy quinoline on distillation — 
Salts BaA',6aq — CaA'jlOaq — CuA'^aq — 
AgV2aq— HA'HCl2aq — aA'^H^PtCl^ Oaq — 
H A' H SO4 3aq golden prisms 

Mtthyl derivative C„H4(0\Ie)(CO JS)N 
Qnininic acid [280°] Made by oxidising qumme 
or cinchonine with chromic acid (Skraup, M 2, 
580) Thin yellowish prisms, si sol hot water 
and hot alcohol, neaily insol ether Its alco 
hollo solution shows blue fluorescence, destioyed 
by H2SO4 KMuO^ oxidises it to pyiidine tri 
caiboxylic acid — * Salts BaA' 4aq — 
CaA'2 2aq — ,Cu A' l^aq — AgA' pulveiulent pp 
HA'HC12aq tiiclinic tables — H^A'jH PtCla4aq 
yellow crystals 

(B 4) Oxy quinoline carboxylic acid 
C,„n,N03 [280°] Made bj boiling 0 oxy 

quinolme with CCI4, water, KOH and alcohol 
(Lippmanna Fleissner, B 10, 2407, M 8,318) 
Minute prisms, v si sol hot water \ields 
(B 4) oxy quinoline on distillation, and pyridine 
dicarboxylic (quinolinic) acid [235°] on oxidation 
FtClj gives a green colour Yields a di brorao 
deiivative [193°] — BaCioHjNOjaq needles — 

AgHA'2 (dried at 105°) Minute needles 

Teira/ii/drtde C,„H„NO, [265°] Got by 
reduction with tin and HCl Prisms, si sol 
water, almost insol ether Reduces AgNO, in 
the cold Gives a red colour with FeCl, Ftl 
yields CjoHjoEtNOjHI, whence C,„H,oEtNO, 
[220°] may be got Nitrous acid forms a nitros- 
amme [195°] — (C,„H,,N05)HClaq needles — 
B' H^S04 3aq — B'HOAc pp 

(B 4) Oxy quinoline carboxylic acid 
CioH^NOa aq [250°] Got from o oxy quinolme 
dithiocarboxylic acid Cj,H4(OH)(CS H)N by 
warming with lead acetate and KOHAq (Lipp 
maim a Fleissner, M 9, 300) Silky needles, 
sol water Coloured red by FeCl, Yields 0 oxy 
quinolme on distillation — KA' — BaA'^ (dried at 
130°) - AgA' — HgA'.Clj - H2A'2H2PtCl8 4aq — 
HA'HCl 24 aq trimetrio crystals 

Tetrahydride C,oH„NO, [222°] Crys 
taUine powder — B'HCl needles, v sol water 
(B 4) Oxy quinoline carboxylic acid 
09X15(011) (C02H)N Formed by heating sodium 
o-oxy qtiinohne with liquid CO^m a closed vessel 
ot 160° (Schmitt a Engelmann, B 20, 1217, 
2690) Small yellow pnsms (oontaming aq), m 
lol hot water and hot alcohol. Coloured red 
VoL m 
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by FeCl, At 160° it splits up into CO, and o* 
oxy quinolme Yields C,9H,BrNO, [236°] 

Salts— B'HCl needles — B'HNO, — 
NH4A' aq — BaA'j 2aq needles, si sol water — 
BaC|9H5NO, amorphous, v si sol water — 
AgA' amorphous powder 

Phenyl ether [226°] Madebyheat- 

mg the acid with phenol and POCl, at 170°, 
Prisms 

Tetrahydride C9H9(0H)(C04H)N Colour 
less prisms — B'HCl prisms Mel and MeOH 
at 100° form C9H,Me(0H)(C02H)N r211°], which 
crystallises with 2aq 

(B 2) Oxy quinolme carboxylic acid 
C9H5(OH)(CO H)N [204°] Formed by boilmg 
p oxy quinolme with NaOH, CCI4, water, and 
alcohol (Lippmann a Fleissner, M 8, 824) 
Made also by heating potassium (not sodium) 
p oxj quinolme with liquid CO at 170° (Schmitt 
a Altschul, B 20, 2695) Minute prisms, v si 
sol hot water and alcohol Splits up at 200° 
into CO2 andp oxj quinolme Yields qumohnio 
acid on oxidation — HA'HCl — HA'HNO, 
needles — H A'2H2PtCl« 2aq — NH4A':|aq 
needles, v sol hot water — BaA'j 2aq — 
CaA'2 6aq — PbCjoHjNO, aq — CaA'o 6aq small 

needles -—AgA' 

Oxy quinoline carboxylic acid C^H^NO,. 

Gynurenic acid [258°] S 9 at 100° Occurs 
in the urme of dogs after a fat diet (Liebig, A 
8b, 125 , 108, 354 Voit a Richter, J 1865, 676 , 
Schmiedebeig a Schult/en, A lb4, 156, Hof- 
meister, H 6, 70), 01 a diet of flesh only 
(Kietschy, M 2, 67, 5, lb) Prisms (con- 
taining aq) msol cold water Decomposed by 
heat into CO and oxv quinolme lields quin 
olme on dibtillation w ith zinc dust Evapora 
tion with KCIO, and HCl lea^es a residue which 
IS turned emerald green b} ammonia (Jaff6, S» 
7, ^09) -HA'HCl Decomposed by water 

(Briegei, H i, 92) - NH4A'— KA'2aq — 
BaA' 4[aq — BaA' 3aq — CaA' 2aq — CuA', 2aq 
— AgA' aq thick white pp 

{Py 3) Oxy quinolme (B 3) carboxylic acid. 

, , , CH CH C CH OH, 

Di/it/dridc CNH CO 

280°] Prepared b\ the reduction of 
[3 1 4]C,H3(N0,)(C0 H) CH CHo CO„Hwitham- 
moinaandFeS04(Widman,B 22,2274) Yellow 
plates (from water), v si sol alcohol Yields a 
methyl ether MeA' [192°] cr> stallising in tables 
Di-oxy-quinolme carboxylic acid Ethyl 
derivative of the ethyl ether 

O.H.<N*^COEf‘ °°* '’y 

action of zinc, alcohol, and gaseous HCl on o- 
mtro benzoyl malonic ether (Bischoff, B 22, 
38b) Small needles Coloured violet by FeCl,. 

Tetra oxy qumolme carboxylic acid Lact* 
one of the di methyl derivative of the 
dihydride C^HnNOsie 
goo V 

09H(0Me).>CHCH2 [c 25b°] Prepared by 
\NH CO 

the reduction ot o nitro meconm acetic acid 
/COO 

09H(NO,)(OMe),< / with tin and 

'CH CH, COjH 

HCl (Liebermann a Kleemann, B 19, 2296) 
Colourless needles (from water), v sol alcohol 
Boiling baryta water yields Ba(0jaH|4NO9)g6afq. 

3D 
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Hi and HOAe at 120® form C,«H^04 [220®]* a 
•rvBtallme solid PCl^ yields C, JECi*01N0. [218®]. 

^Bl-OXT-lSOaimfOLlKE OASBOXTUO 
ACU) [221®] Formed by heating 

jts di-methyl denyatiye with HlAq Yellow 
powder FeCl, gives a violet colour When 
heated it yields a compound [230°] which gives 
isoqumolme on distillation with zinc dust 
D%~methyl derivative 
C.H4(0Me),(00 H)N [206®] Got by oxidation 
of papaverine (Goldschmiedt, M 6, 964 , 8, 519, 
9, 827) Yellow needles (oontammg 2aq) — 
HA'HGl 2aq needles 

OXY^ITJIKOLINE 817I.PHONIO ACID 
0 A(OH) (SO,H)N Formed by f usmg quinoline 
(a)-disolpnonio acid with potash (La Goste a 
Valeur, B 19, 997 , 20, 100) Pale-yellow plates 
(containing aq), si sol water— KA'aq prisms, 
V e sol water — BaA'^Saq. — GaA',6aq — 
OuA'a 4aq green needles — CaCgH^N SO4 l^aq — 
Ba0,H5NS04 8aq yellow needles, si sol water 
Oxy-qmnolme snlphonio acid 
C,H4(0H)(S0,H)N [270®-276®] Formed by 

potash-fusion from qumolme (8) disulphonio 
acid (La Goste a Valeur, B 19, 998 , 20, 3200) 
Yellow plates (contaimng aq), v sol hot water, 
insol ether. 

(B d)-Ox7>qiiinoline snlphonio acid 
C,H,(OH)(SO^)N [c 270°] Made from w- 
ozy-qmnolme and fuming H2SO4 (Biemer- 
schmied, S 16, 724) Yellow plates (containing 
aq),sl sol cold water 

(Py 3) - Ozy • quinoline snlphonio aeid 
Methyl derivative G,H5(OMe)NSOgH 
Formed from the methyl denvative of carbostynl 
and fuming HgSOg (Feer a KOnigs, B 18, 2395) 
Needles, sol hot water — AgA' needles 

(B 4)-Ozy>qninoline (B 1) -snlphonio acid 
OgHg(OH)(SO,H)N [270^ Formed by sul- 
phonating 0 oxy quinoline by H,S04 in the cold 
(Claus a Posselt, J w [2] 41, 36) Needles 
(containing aq) FeCl, gives a green colour 
Salts — NaA'aq — Naa0gH4NS042aq — 
KA' aq — K4C;H5NS04 8aq — BaA'g aq. — 
GaA'3 aq small needles, si sol water 
(B 4)-Ozy-quinolme snlphonio aoid 
CgH4(OH)(SO,H)N Formed by heating o oxy- 
quinoline witii H2SO4 at 180® (Lippmann a 
Fleissner, M 10, 800) Crystals (containing 
liaq) Coloured green by FeOl, — KA' — BaA', 
-AgA' 

(B 2)-Ozy-qninohne snlphonio aoid 
OBH4(OH)(SO,HjN Made by sulphonatmg p 
oxy qumoime with fuming H2SO4 m the cold or 
at 100° (Claus a Posselt, J pr [2] 41, 169) 
Yellow needles (containing ^aq), v si sol cold 
water Decomposes at 270® — NaA' aq — KA' aq 
Ozy-qninoUne sxdphonio aoid C,pH;NS04 
Form^ by heating o-anudo phenyl propiolio 
acid with HgS04 at 210® (Baeyer a Bloem,B 15, 
2162) M sol cold water 

(B 4) Ozy-qninoline disnlphonio aoid 
OgM4(OH)(SO,H)2N Made by heatmg o oxy- 
quinohne with ]^S04 and P,0gat800° (L a F ) 
Hygroscopic mass, decomposing at 200® FeClg 
gives a green colour —KHA" —K*OgH4NSO,. — 

OXY . QDIirOLIirS DZTHIOOABBOXYLIO 
AOID OgHg(OH)N OSgH [180®] Made by heat- 
ing o-oxy-qnmoune with potassium xanthate and 
alcohol at 100® (Lippmalln a. Fleissner, Af. 9. 


296) Small red crystals, nearly inaol water. 
FeCla colours its aqueous solution brown* 
KMnOg yields qumoUnio acid [281®] — NH4A'. 
Tables, u sol water 

(«)-0XY (a).DiaDIKOLYL(fi.H„N,0 [208®] 
Made by fusing di-(Py 8) qujnolyl sulphonio 
acid with potash (Weidel, M /, 312) Mono- 
dime needles (from xylene), insol water, si soh 
hot alcohol — KA' aq — PbA'g (dried at 100°). 
Acetyl derivative [167°] Needles 
Oxy.(Py 8, B l).diquinolyl [187°] Got 
by fusing (Py 8, B 1) diquinolyl sulphomc acid 
with potash (Weidel, M 8, 144) Crystalhne 
powder (from alcohol), v e sol alc'ihol 

(B 2) 0xy-(P2/ 1, B 1 or 8) diqn^Tolyl 
Methyl ether 0|,H,4N,0 i e 
O.H.(OMe)<^^C.H,<OHgg Two 

isomendes of this formula are formed together 
by heating m amido (Py 1) phenyl (B 2) meth- 
oxy quinoline with 0 nitro phenol, glycerin, and 
HgS04 (Miller a Kmkelin, B 20, 1924) 

(a)-lsoxnend6 [161°] Thm monoclmio 
tables, sol alcohol and ether Solutions of its 
salts exhibit blue fluorescence — B'^BjClg 2aq — 
B"HC1 — B"H,PtCla 2aq — long 

needles — B"MeI yellow crystalline powder 
(8)-Isom6nde [120°] Plates or fiat mono- 
cUnio prisms Its alcohoho and ethereal solu- 
tions show blue fluorescence — B"H,PtCIg amor- 
phous pp changing to a crystalline powder 
(a) Di oxy.di-(Pp 8)-qninolyl C.gH.gNjOg 
[239°] Made by potash lusion from diquinolyl 
(a) disulphomo acid (Weidel a Glaser, M 7, 
320) Minute needles, insol water and alcohol, 
sol xylene — B"H01 yellow needles — 
B"E[2^tGl4 red plates 

Di-acetyl derivative CjgHjoACgNjOj 
[170°] Bhombohedral crystals 

(8) Di oxy.di-(Py d)-qTunolyl [above 305°] 
Made by potash fusion from diquinolyl (8) di 
sulphomc acid (W a G ) Crystalhno powder 
(from alcohol), v sol alkalis 

Di acetyl derivative [216°] Plates 
Tetra oxy diquinolyl Di ethyl deriva- 
tive of the anhydride Cg^HigN O, %e 
0(CgH4(0Et)N)2. A base which apparently has 
this constitution is prepared by heating 
G,2H4(NH2)^(OEt)4 (of p 667) with 0 nitro 
phenol, glycerin, and H2SO4 It crystallises 
from ether, gives a green colour with FeCl„ and 
forms B"H2ptGl4 2aq (Colson, 0 B 107, 1003) 
(Py 8) OXY‘(Py 2)-QUIN0LYL METHYX 

KETOKE 0„H.NO, te 

[282°] Made by heatmg a mixture of 0 amido 
benzoic aldehyde and acetoaoetio ether at 160° 
(Fnedlander, B 16, 1838) Needles, ^sl soL Aq 

OXY QUINOLYL PHENYL KETONE 

C.H4<n®cOH°*^‘ 270»] Made by 

heatmg o-amido benzoic aldehyde with benzoyl- 
acetio ether (Fnedlander a GOhnng, B. 16, 
1888) SI sol most solvents 

a OXT.(Py 8)-0DlN0LYL.PX0PI0NI0 AOID 
0,aH„NO, le (0AN)CBU)H{0H) CO,H. 
[125®] Formed from (^^N)^, CH(OH) CCl, 
by heatmg with alcoholic NaOH (Ei^om, B 
18, 8465 , 19, 906) Orange crystsds, sol water 
and ppd. by alcohol. Yields (C9HfN)CHO on 
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oxidation by EMnO^ — NaA^ 8aq — AgA'. yellow 
pp — HsA'sHjPtOlfdaq 

3 Oxy-(Py 8)-4ni]iolyl.propionie aeid 

^ or(OH) OHrCoja 

frum Its amide, or by the action of Ka^GO^Aq on 
bromo quinoly propiomo acid in the cold (Em> 
horn, A 246, 176) Oolonrless pnsms, v sol 
alcohol and HOAc, msol chloroform.— NaA' — 
AgV—HA'HOl [188°] White prisms — 
HfA'sH^tOl, [218°] Yellowish red pnsms 
Methyl ether [62°] Pnsms 

Amide [152°] Made by dissolving the 
bydrobromide of bromo quinolyl propiomo acid 
ij. ''mmonia in the cold White crystals (from 
alcohol) 

Lactont (0,H^) CH<®jj^CO [82»] 

Made by adding an equivalent quantity of 
Na^CO, to the hydrobromide of bromo qumolyl 
propiomo acid suspended m water (Einhorn, A. 
246, 169) Needles -0,AN0,HC1 [188°] — 

B Gkilden plates (from alcohol) 

OXT-QTTIKONE Methyl ether 
C,H,Oj(OMe) [140°] Prepared by oxidation 
of 0 anisidme with EjOr^O, and dilute H2SO4 
(Muhlhauser, B 18, 923 , A 207, 261 , Will, B 

21, 605) Got in like manner from the methyl 

ether of amido resorom (Bechhold, B 22, 2881) 
Yellow needles, with pleasant smell, sol alcohol, 
m sol ether and water Cone H,S04 forms a 
deep blue solution The vapour colours filter 
paper red Beduced by SO^ to C«H,(OH)4(OMe) 
With amline it forms 04H(NHPh),(0Me)0j, 
crystallising in coppery needles, and fonmng a 
dark blue solution in HjS04 (Sch>^eitzer, C G 
1888, 1484) 0 Toluidine, o xyhdine, and di- 

phenylamine form correspondmg bodies melting 
at 239°, 228°, and 120"* respectively 

Ethyl ether C,H^O^{OEx) [117°] Made 
by oxidation of 04Hj(NHj)(OEt)j with KjCr^O, 
and dilute at 15° (Will a Pukall, B 20, 

1128) Yellow needles (by subhmation), m sol 
warm water, decomposed by hot water 
Dioxy-qninone CgH,(OH)aO, [5 2 41] 
Formation — 1 By boilmg the basic sodium 
■alt of dioxyqumone ^carboxyhc acid with HCl 
or HjS 04 (Loewy, B 19, 2^7) — 2 From di- 
amido-resorcm by oxidation to di imido resorom 
and treatment of this body with dilute (10 pc) 
KOH at 70° (Nietzki, B 21. 2874, Bdniger, B 

22, 1288) —8 By heating 04H,(NHPh)(0H)0, 
or tetra-methyl di amido-qumone with KOHAq 
(Eehrmann, B 23, 904) 

Properties — Dark yellow needles, almost 
msol cold water, v sol alcohoL Its alkaline 
■olutions are red. Not melted at 180° May be 
sublimed Forms a diozim Gone HNO, forms 
nitranih^ acid — Na^04HP4 — Ba04^04aq 
blmsh black needles 

Di-methyl ether Me^" [0 220°] Ob- 
tained by methylation Prepared also from 
04H,(N02)t(OMe)2 by reduction followed by 0x1 
dation with FeCl, (Nietzki a Bechberg, B 23, 
1216) Got also by oxidation of acetyl-di methyl 
pyrogallol G4H4(OMe),(OAo) (Hofmann, B 11, 
882) Yellow needles Yields, on reduction, 
eolourless GaHio04 [166°] 

Di-ethyl ether [188°]. 

CK>t by oxidising the di e&yl ether of diamido- 
hydroqumone with FeGl, (N a. B.) Sulphur- 


yellow plates (from water) Yields a ckystalliiie 
dioxim G«H«(0£t),(NOH)2, which may be reduced 
by SnGl, to OA(OEt),(NH^y 

Di - oxy - quinone Di- methyl ether 
[249°] A product of the oxi- 
dation of G4H4(OMe),[l 2 8] by mtne aoid (Will, 
B 21, 608) Pnsms, v sol hot HOAo Maybe 
sublimed Beduced by SnCl, to G4H2(OH)2(OMe). 

1 [158°] Gives G.Br,(OMe)A [176°] 

Tri-oxy-qumone G4H(0H),0jj. Made from 
tn amido resorom by the action of FeGl,, the 
resulting amido-di-imido-resorom bemg heated 
with HClAq at 150° (Merz a Zetter, B 12, 2085) 
Nearly black powder, msol water, si sol alco- 
hol Yields a crystalline tn acetyl denvative. — 
Ba,A'", nearly black pp — Pb^A'' V— Ag.A"' • 
black pp 

Tetra-oxy-qumone G4(OH)40, ^Dihydn^ 
carboxylic acid * Formed by tne action of alco- 
hol, air, and HCl on the bl^k mass contammg 
04(0K)4 got by combination of potassium with 
GO (Lerch, A 124, 20) Formed also by atmo 
spheric oxidation of a solution of hexa-oxy 
benzene (Nietzki a Benckiser, B 18, 507, 1886f 
1855) It IS also a product of the action of 
HNO, on mosite (Maquenne, A Ch [6] 12, 112) 
Steel-blue monoohmo needles and plates, v sou 
alcohol and hot water, si sol ether Oxidised 
m alkalme solution by the air to crocomc acid. 
Nitnc acid forms 0,0, Aniline forms the com 
pound C,(0H),0,(NPh)NH,Ph, crystallising m 
red needles, with green lustre Phenylene-o- 
diamine yields GisH^N^O,, sol HClAq (Kehr 
mann, B 28, 2448) 0 Tolylene diamme forms 

black crystals of 0,0{0H),<^ ^>C ^ (Nietali 

a Kehrmann, B 20,3150) — K^C^HjO, stable m 
the air— K.CflO^ Beadily oxidised by air to 
C^(OK)^0^ — NaCjH^O, dark needles with 
metallic lustre SI sol water, forming a dark- 
yellow solution — BaC^HjOj (dried at 100°): 
dark red pp 

Di-acetyl derivative 
C,(OH),(OAc)A[2 5 3 6 4 1] [205°]. Yellow 

plates, si sol water 

Tetra benzoyl derivative 
C4 (OBz), 0,. Yellow needles, sol hot BxCl 
(Maquenne, Bl [2] 48, 64, C B 104, 1719) 
Anihde C4(OH)40(NPh) Made from 
G4(0H)4, aniline, and alcohol Bed plates with 
golden lustre, v si sol ordinary solvents 

References — Di bbomo and Di chlobo , <fs- 


oxy quinone 

OXY-QBINONE OXIM v Nitboso bb sobcix 

DI-OXY-QUINONE BICABBOXYLIOETHSE 
C40,(0H)2(C02Et)2 [151°] Formed by passmg 
dry nitrous acid gas into an ethereal solution of 
di oxy terephthalio ether (Hantzsch a Loewy, 
B 19, 26, 2393 , 20, 1306, 1311) Got also by 
dissolvmg C|Gl,0,(CO,t^t), m NaOHAq, and by 
atmospheric oxidation of tetra-oxy-terephthalie 
ether m presence of NaOHAq (Bdmger, B 22, 
1284) Greenish-yellow monoohmo pnsms (from 
alcohol) or yellow triolmio plates (from xylene), 
si soL oold water Acid to htmus Its aolo- 
tions are yellow Has no action on pheovl 
oyanate (Goldschmidt, B 28, 265) SO, yielw 
0-(OH)4(CO;Bt)y Hydroxylamme produces 
oA(ONH,OH),(CO^t),[170°] Phenyl-hydims- 
ine forms [18^®3 Hoi 

NaOHAq pme ap amorphous sodium^ sidt 
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Na,0,aH0„ 2aq, decomposed by hot HClAq yield- 
ing 0gHj(0H),0 — NajC.jHioOg 2aq heavy yellow 
powder — NajOjaHioOgEtOH — MgCigHioOg^aq 
orange pp — — Ag^OuHioOgiaq 
Acetyl derivative 0«0^(OAo) j(COgEt)8 
[174®] Needles (from HOAc) (Bdmger, B 22, 
1284) 

OXT.QUINOXALINE Dihydride 
OgHg^^® [0 130°] Made by reduction 

of o mtro phenyl amido acetic acid with tin and 
HCl fPldchl, B 19, 8) Prisms (containing aq), 
sol alcohol, ether, acids, and alkalis Melts at 
94° when hydrated 

Di-oxy-qumoxalme OgH^NoO^ le 

Q OH heating with HCl 

at 150° the compound of phenylene o diamine 
and cyanogen (Bladin, B 18, 674 , Bl [2] 42, 
104) Needles (containing aq), si sol water 
Not melted at 290° 

Dl-OXY DldTIINOYL CgH^Ogie Cg(OH)A 
Rhodieonic acid * Cajboxylic acid' Formed 
by treatment of Cg(OK)g with dilute alcohol and 
air (Heller, A 24, 1 , 34, 232 , Lerch, A 124, 
82 , WiU, A 118, 189) Formed also by atmo 
spheno oxidation of Cg02(0K)^,and by reduction 
of OgOg with SOj (Nietzin a Benckiser, B 18, 
618, 1838 , 20, 323 , 23, 3136) The hydroxyls 
are probably in the o- position Colourless crys 
tals, forming a colourless aqueous solution 
Reactions —1 Oxidised by HNOg to tn- 
qumoyl CgOg — 2 Air and NajCOgAq ^eld cro- 
como acid — 8 Phenylene o diamine forms red- 
brown needles of the azine C^Hg N, Cg(OH)aOa 
(Nietzki a Schmidt, B 21, 1227) — 4 Tolylene- 
o^diamvne forms Ca(0H)20g Nj 0,Hg, which crys 
tallises from HOAc m yellowish brown needles 
Salts — Na^CgO g violet needles, forming an 
orange aqueous solution ~K2CgOg red powder, 
or small blue black needles 

Dl-OXY RICINOLEIC ACID Tri 

oxyoleic acid [64®] Made from ricmoleic acid * 
and HgSOg (Liechti a Suida, B 16, 2455) Insol 
water, v e sol alcohol 

OXY-SALICYLIC ACID v Di oxt benzoic 

AOID 

OXYSALTS This name is sometimes used 
to distinguish salts which contam 0 from those 
which do not , t e it is applied to salts which 
are not haloid salts (including cy amides), thio 
(or sulpho-) salts, nor salts of acids composed of 
H, halogen, and metal or non metal (v Salts in 
vol iv) M M P M 

OXY SEBACIC ACID C,„H,gOg [143°] Made 
by boilmg di bromo sebacic acid with water 
(Claus a Stemkauler, B 20, 2886; Granules, 
m sol cold water — NsjA" crystalline powder, 

V e sol water 

Di-oxy-iebacio acid C,„H,80e [180°] Made 
from di bromo sebacic acid, water, and Ag^O (C 
a S ) Nodules, v e sol water — NajA" v e. 
sol water 

DI-^^IHIKIMIC ACID Dihydride 

‘®(OH)<Og£.^C|jO||>0(OH) CO^ 

[166°] [a]D «» — 28°, Formed from bromo shi- 
kimolactone and baryta (Eykman, B 24, 1294) 
liong needles, m sol cola water 

OXY-80RBIC ACID OJELgO, [86®] Made 
from pyridine (a) carboxyhc acid by treatment 


with sodium amalgam (Weidel, B 12, 2001). 
Very deliquescent needles Reduces Fehlmg’s 
solution — BaA^2 — OdA'j 

a-OXY-STEARIC ACID CigH,gO, %e 
OjgHgg OH(OH) COjH [81°](G ,[86°](S) S 
(alcohol) 9 63 at 20® , 2 8 at 20° ) 

Formation — 1 A mixture of H^SOg (1 mol ) 
with oleio acid (1 mol ) at 0° yields ’ 
O^gHg, CH(SOgH)C02H, a liquid acid soluble 
m ether, water, and alcohol, and forming the 
salts KjA", NagA", (NH,)2A", Ba(HA"),, and 
Cu(HA ")2 This acid is decomposed by boiling 
dilute acids into HgSOg and a oxy stearic acid 
(Geitel, J pr [2] 87, 74, cf Fremy A 33, 16 , 
Ssabanejeflf, B 19, 239 Ref , Saytzeff, J p l2] 
35, 369) — 2 By the action of moist AgjO on 
lodo stearic acid prepared from oleic acid, P, 
and I (Saytzeff, J pr [2] 33, 310 , 36. 378 , Bl 
[2] 47, 169) 

Preparation — H2SO4 (32g ) is gradually 

added to olive oil (88 pts ) m the cold, and the 
mixture boiled with alcoholic potash The pro 
duct IS acidified by hydrogen chloride, and the 
separated acids crystallised from ether (Geitel) 
In this preparation there is also formed the 
acid (O.gHgg CH(C02H))2S04 [24°], which yields 
a oxy steanc acid on boiling with dilute acids 
Properties — White six sided plates, m sol 
alcohol, V sol ether At 200° it forms a syrupy 
anhydride, which is also formed by heating with 
fuming HClAq at 100° for 12 hours Does not 
umte with Br Reduced by HI to stearic acid 
Salts —NaA' —CaA'2 small crystals (G) 
— CaA'g aq (0 a SI — BaA', — ZnA',. — OuA', 
green powder — PbA 2 — AgA' 

7 Oxy-Bteario acid 

OH(OH) CHg OH, CO H The lactone 
OjgHjiOj [48°] IS one of the products of the 
action of H2SO4 on oleic acid After boiling 
with potash it yields Ca(C,8HjjOa)2 and 
Pb(C,8HjgO,)2, whence acids at once set free the 
lactone 

Di oxy-steano acid C,8H3g04 [136°] S 

(alcohol) 6 at 19° S (ether) 19 at 18° (Spin 
donoff, J pr [2] 40, 243) Formed from di- 
bromo steanc acid (oleic acid dibromide) by 
treatment with moist AggO (Overbeck, A 140, 72) 
Got also by boiling oxyoleic acid with potash (0 ) 
Prepared by oxidising oleic acid with alkahne 
KMn04 (Saytzeff, J pr [2] 31, 641, 38, 304 , Bl 
[2] 46, 265) Probably identical with a di oxy 
stearic acid [181°] got by oxidising tallow with 
KMn04 (Groger, B 22, 620) Tables, msol 
water, v sol hot alcohol, v si sol ether Con 
verted by HI into lodo stearic acid Reduced 
by alcohol and zinc to stearic acid Distilled 
under 100 mm it gives an acid [c 79°], which 
may be its anhydride 0,8H340j This acid forma 
the salts OigHgaAgO, and OjgHjjNaOj Yields 
octoic, sebaoio, and azelaic acids on oxidation by 
KMn04 

Salts -NaA' — KA' —CaA'gaq — BaAV 
ZnAV— AgA' 

Di-acetyl derivative Syrup, sol ether 
Methyl ether [106°] S (alcohol) 8 45 
at 18 6° S (ether 104 at 19° Plates 

Ethyl ether [100®] 8 (alcohol) 4 8 at 

16° , 4 96 at 18° S (ether) 1 78 at 18° Plates 
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and ether than the preceding isomende — NaA' 
-AgA' 

Di oxy steanc aoid [78°] Got by 

the action of A^p on the dibromide of iso-oleic 
ac^d [46°], whi jh is formed from lodo stearic acid 
and alcoholic potash (Saytzefif, J m [2] d7, 276) 
Crystalline powder, v sol alcohol and ether 
HI yields an lodo steanc acid i educed by tin and 
HCl to steanc acid 

Tri-oxy stearic acid CigHaPj * Ricinohc 
acid ’ [141°j Occurs among the products of 

the oxidation of castor oil with alkaline 
Z Mn04 (Hvizura a Grussner, M 9, 476) — KA' 

- -hi aA' ^aq 

Tn oxy steanc acid C.gHjPj ‘ Ricvmoltc 
acid ’ [111°] Occurs together with the prece 
ding isomende, among the products of oxidation 
of castor oil by KMnO^ (H a G ) 



KMnO^ (Hazura a Grussner, M 10, 199) Tn 
metiic prisms, insol cold water, v sol HOAc 
and ether 

Tetra oxy stearic acid CigHggOg ix 
C,8Hg,(0H)40,. Sativic acid [173°] A pro 
duct of the oxidation of hnoleic acid by alkaline 
KMnO^ (Hazura, M 9, 190) Long prisms 
Converted by HI into CigHj^ip,, and finally 
into stearic acid 

Hexa.oxy stearic acid CjgHjPg Linustc 
*acid [203°] Got by oxidising hnoleic acid 
with alkalme KMnO^, being derived from lin 
olemc acid, which is present in hnoleic acid 
(Hazura, M 7, 637, 8, 166, 267) Minute 
needles (from water) More sol water and less 
sol alcohol than sativic acid Yields a hexa 
acet)l dernative 

Hexa oxy stearic acid CigHjPg Isolinusic 
acid [176°] Occuis in small quantity, to 
gether with sativic and linusic acids, in the pio 
duct of the oxidation of hnoleic acid by alkaline 
KMn04 Needles, insol ether, v sol hot water 
Forms a hexa acetyl deiivative, si sol ether 

OXY STILBENE v Ox\ ni thewl ethvl 

ENl 


' Yields a benzoyl denvative OgHg{OBz) CO CH, 
[88°], an oxim CgH,(OH) C(NOH)CHa [86°],and 
a phenyl hydrazide [160°] 

Qlucoside CHg CO C^L, O.H4 0(0^„0j 
[192°] Made by adding a few drops of caustic 
soda solution to a mixture of acetone and hehom 
CgH4(00,H,,0j) CHO Slender needles (contam- 
mgaq), V sol hot water Lsavorotatory Yields 
an oxim [173°] 

1 jp-Oxy-styryl methyl ketone Methyl de- 
I rivattve 0gH4(0Me) OH CH CO CH, [73°] 
Made by allowing anisic aldehyde, acetone, and 
aqueous NaOH to stand in the cold (Einhom a. 
Grabfield, A 243, 863) Plates, v sol alcohol 
Di-oxy styryl methyl ketone Methyl 
derivative CH, CO CH CH C,H,(OH)(OMe) 
[1 4 3] Got from its glucoside by the action 
of emulsin Yellow needles, v sol alcohol 
I Qlucoside 

I CH, CO CH CH CeH,(0Me)(0 C,H„0,) [207°]. 

I Got by heating the glucoside of vanilhn with 
acetone and NaOHAq (Tiemann, B 18, 8491) 

I Pale yellow needles (containing 2aq), m. soi 
1 water Laevorotatory 
I Methylene derivative 
CH, CO CH CH CgH, 0 CH, [107°] Made 
' from piperonal, acetone, and NaOHAq (Haber, 
B 24, 618) Prisms, si sol warm water 
Changed by steam into an isomende (?) [111°] 
Yields a yellow oxim [186°] and phenyl hydraz- 
ide [160°] The isomende [111°] yields a 
colourless oxim [183°] and phenyl hydrazide 
[163°] 

DI-OXY-STYRYL m PYXAZOIE C„H4,N,0, 

oxaltne Styryl hydantoin [172°] Made by 
the action of boiling dilute hydrogen chlondeupon 
CHPh CH CHCy NH CO NH,, which is got from 
cinnamic aldehyde cyanhydrm, and urea (Pinner 
a Lifschutz, B 20, 2363 , 22, 686) White plates, 
changing on fusion to an isomende [195°] 

Reactions — 1 On heating with alcoholicpot- 

ash it yields the isomeric C(NH)<^q^^^ C^H^Ph 


DI-o OXY-BI STYRYL DIKETONE C, H,403 
le CO(CH CH CgHpH)^ [160°] Got by heat 
mg the glucoside with dilute H2SO4 Brownish 
powder, sol alcohol 

Glucoside CO(CH CH C,H4 0C,H„03). 
[257°] Formed, together with the compound 
CH, CO CH CH C,H4 OCgHiP,, by condensation 
of helicin with acetone in presence of a little 
alkali (Tieraann a Kees, B 18, 1907) Colour 
less crystals (containing aq), si sol alcohol, 
nearly insol water, insol ether 

Tetrsyoxy di styryl ketone Di methylene 
derivative CO(OH CHOA OpH,)^ [185°] ' 
Made from piperonal, acetone, and NaOHAq 
(Haber, B 24, 617) Yellow needles, insol 
water, m sol alcohol Colours HPO4 a deep 
blue 

0 OXY STYRYL METHYL KETONE 

C,AoO,te CA(OH)CHCHCOCH, [130°] 
Got by hydrolysis of its glucoside by emulsin 
(Tiemann a Klees, B 18, 19b4) Formed also 
from sahcylio aldehyde, acetone, and dilute 
NaOH (Harries, B 24, 8180) Long needles 
(from aloohol), si sol water FeClg colours its 
aqueous solution blue Sodium amalgam reduces 
It to C,H4(0H) CH CH CH(OH).CH, [48°], 


which decomposes at 300° and, with KOH and 

rtBr, fields L 280 °] 

2 Alcohohe potash and EtBr at 100° from 

Bromtn^ in 

CHClg forms CjjHjoNaO^Brjj [200°] Bromine 
nattr produces 

[220°], whence NaOHAq forms tn oxy styryl- 
metapyi azole CO<^g a crys- 

talline powder [185°] 

Acetyl derivative 

[186°] Small white prisms 

o-OXY-STYRYL-PYRIDINE OijH^NO ue. 

OA(OH) CH CH CH^®® 

Formed by heating (a) methyl pyridine (10 g ) 
with sahcylio aldehyde (13 g ) and water (7g ) at 
140° (Butter, B 23, 2697) Small crystals (from 
dilute alcohol) Yields a dibromide Beaoced 
* by Na and alcohol to OAl^H) G»E,oN 
1 [94°3 Salts -B'aH^PtCl [188°] — B'HHgOl, 

1 [0 170°] Salts of the ethyl derivative 



m 
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( 0 |JBr„( 0 Bt)N),H^ 01 , [92^ Iiight-yeUow 

neMBB — ( 0 , Ao(OBt)N)^^t 01 , [188®] 

Ethylo-todtde of the ethyl derivative 
0|A#(OBt)NEtI [218®] Golden orystals 
Oij.ft 3 rryl- 97 rtdme Methyl derivative 
C;H^(OMe)OH CE 0 ;E;^ [97®] Formed from 
ftnisio aldehyde and methyl pyridine (Schntten, 
B 28, 2719) Plates — B'^a^PtOl. [184®]. 
Fellow plates 

p.OXT {Py 8 )- 8 TYBYL QFIHOLIBE 
CiAiNO t.«. 

f258°] Formed from^y-amido-styryl-qumoline by 
the diazo- reaction (Bulach, B 22 , 286) Formed 
also fromp oxybenzoio aldehyde, qumaldme, and 
ZnCl, (Wallaoh, B 16, 2009) Yellow plates 
o-0zy-(Pp 1) styryl-quinoline [216®] Made 
from salioyho aldehyde, lepidme, and KHSO 4 
(Heymann a Ednigs, B 21, 1429, 2172) Yellow 
arystals 

f».0xy-(Py l)- 8 tyryl.qiLinoli]ie. [265®] Got 
from m amido-styryl qamohne Browmsh* 
yellow crystals (from alcohol) 

pJ 0 xY-(Py l)-styryl quinoline [249®] Got 
from p-oxy benzoic aldehyde, lepidine, and 
KHSO 4 (H. a K ) Yellow crystals (from 
alcohol) 

OXY 8 TTBSBANIO ACID O 4 H 14 O, i^ 
0,H„(0H) OOjH [90®] Made from suberone 
eyanhydrin and cono HGlAq (Spiegel, A 211, 
118) Tables (containing 4aq) Melts at 50® 
when hydrated V e sol alcohol and hot 
water 

OXYSDBEBIC ACID [112®] Made 

by boiling bromo-subeno acid with NaOHAq 
(Hell a Rempel, B 16, 149 , 18, 817) Nodules 
(from ether) HNO, oxidises it to adipic and 
oxaUo acids — MgA" aq — CuA" — ZnA" 2 Jaq — 
Ag^'' crystalline pp 

Ethyl derivative 0 «Hi,( 0 Et)( 002 H )2 
Made from bromo suberic acid and aJcoholic 
potash. Syrup, v sol water and alcohol — 
BaA" — ZnA" — PbA" — Ag^A" amorphous pp 
Osy-isosnberio acid A sticky mass 

got by saponification of its ether, which is a pro- 
duct of the action of silver on bromo butyric 
ether (Hell a Muhlhauser, B 18, 477) HIAq at 
160® reduces it to $ isosubenc acid — Ag^A" 
Di-ozy-suberie acid C,H ,404 Made from di- 
bromo-subenc acid and EOH (Gay a Quy- 
liossac, A. 155,251) Amorphous 

Di- ethyl derivative C 4 H,o(OEt) 2 ( 002 H) 2 . 
Made from ai bromo suberic acid and aicoholic 
potash (H a. B ) Syrup, y sol water, alcohol, 
and ether —AgA" amorphous pp 
OXY- 8 DCCmC ACID u Malic acid 
Di^zy-sneemie acid v Tabtabic acid 
Tetra-ozy-suoeinio acid 

C 4 B^, ^.e 0 O 2 H 0 (OEQ 2 0 (OH) 2 CO 2 H or 

C02H00C0C02H2aq I h-oxy tartanc acid 
Carboxytartronic acid [98®] Formed by pass- 
ing mtrons acid mto an ethereal solution of 
protocateohnio acid (Grfiber, B 12, 614), of 
pyrocateohm (Barth, iif. 1, 869), of guaiacol 
(Herzig, Jf 8 , 825), or of ‘ mtro ’-tartanc acid 
(Kekidd, A 221 , 240). The free acid is got by 
decomposing the dry sodium salt m dry ether 
with HOI gas (W L. Miller, B 82, 2015). White 
petals, Y. soL water The salt Na 204 H| 0 , 2 aq 
is nearly insol water It sphts np on heating 
into OGt ond sodium tartronate. With KaESO, 


at 90® it yields gfyozal (EBntborg, B 24, 8235). 
The salt Ba,( 04 H 202)2 aq is a crystalline pp. 
HGlAq and zinc reduce it to amS tare of racemic 
and mactive tartaric acids Yields hydirntjoin 
when the Na salt is rubbed up^ with urea and 
dilute HGlAq at 55® (^schtltz, A 254, 258) 

Ethyl ether Thick liquid (Anschutz, A 
261, 180). Converted by urea into the ureide 
0 ,oH, 4 N 404 , which crystallises in needles, si sol 
cold water, decomposing at 245® 

m-Oxirn CO 2 H G(NOH) O(NOH) GO^H 
[146®-160®] Got from the Na sajt, hydroxyl 
amine and HOI Colourless prisms, v e sol 
water and alcohol, msol benzene (Miiller, B 16, 
2985 , Sdderbaum, B 24, 1223) After crystalli- 
sation from water it melts at 70®-76® It yields 
the salts GaA'^ 4aq and Ag^A'’ and a crystalline 
diacetyl denvative, v sol water Gone HGlAq 
converts the oxim into an isomende [146®-150®] 
crystallising in nodules, which are v e sol 
water and yield the salts GaA" 8 aq and AgjA" aq 
AOjO decomposes this (a) oxim mto cyanogen 
and GOj. 

Phenyl hydraeide OiaHgNjO* le 
COjH GO C(N 2 HPh) OO^H Manophenyhevne 
dioxytartanc acid [218®] Made by mixing a 
solution of the acid (1 mol ) with phenyl hydraz 
me (1 mol) dissolved m HGlAq (Ziegler a 
Locher, B 20, 836) Feathery needles, insol 
cold water, v sol hot alcohol Goloured red by 
FeOlg — Ba 0 ,„HgN 2043 aq Na^A’^ — AgjA" 
orange yellow pp 

Di-phenyl di-hydrazide 
GO2H G(N2HPh) G(N2HPh) GO^H Diphenyhetne 
dioxytartanc acid [above 200®] Made from 
tetra-oxy succinic acid (1 mol ) and phenyl hy- 
drazme (2 mols ) Orange-yellow powder ,v si sol 
water, v sol warm alcohol On heating with 

Ao,0 It yields 0<®g g ^ [o which 

oiystalhses in red needles, v sol AOjO — 
(NH 4 ) 2 A" colourless plates — (NH 4 )HA" brick 
red needles With silver nitrate it gives 

‘^^^OOCN^HPh * vermilion colour 

Na^A" lemon-yellow plates — NaHA" brick 
red needles —The ethyl ether OjoH 2 J !^404 [121®] 
IS got from phenyl hydrazine and tetra oxy 
succmio ether (A a G ) , it forms canary yellow 
crystals 

Di-p-eulpho di phenyl-di-hydrazide 

00,H.0(N.H:0,HJ30,H) 0(N,H 0.H«80.H) oo,h 
Formed from sodium tetra-oxy sucemate, sodium 
phenyl-hydrazme p-sulphonate, and HGl4q 
The Na salt is an orange-yellow powder, v sot 
water, msol alcohol, and is used as a 5 allow dye 
(tartrazine) 

Di-phenyl-hydrazide [158®] Made 
from the acid and N^H^Ph,. Yellow pp , turning 
blue in the air 

Tetra phenyl-di hydrazide 
CO 2 H 0 (N/h,) O/n^PIL) 00^ [177®] Made 

from the acid (1 moL) and diphenylhydrazme 
(2 mols) (Ziegler a. Locher, B 20, 841). 
Yellowish plates (from hot alcohol), insoL water. 
Gone H«Sb 4 forms a red solution, becoming 
green On fusion with resorom it gives a onmsoa 
mass, coloured blue by NaOE, hydroquinone 
and pyrogallol give green and blue masses re- 
spectively. Bromine gives a orystalhne broia^- 
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derivative ACjO forms [222®] 

erystallising in ruby red pnsms with green lustre 
Ckinverted into the imide 

[192®] by NH, — Na^A" rosettes of needles (from 
water) or plates (from alcohol) — OuA" — PbA" . 
white pp 

m-Nitro^phenyl’hydraatde [175®] 

Made by using m nitro phenyl hydrazine 
(Bisohler a Brodsky, B 22, 2814) SI sol hot 
water and alcohol 

Dt-m v'^tro dt -phenyl • dthy dr a Bide 
[o 2C0®] Made from m nitro-phenyl-hydrazine 
(2 mols ) and tetra oxy-snocinio acid (1 mol ). SL 
sol hot water 

OXYSITLPHIDES Oompounds of an ele- 
ment, or positive compound radicle, with 0 and 
S The term is generally restricted to com- 
pounds of metals with 0 and S Oxysulphides 
of metals are not numerous, and they have not 
been much studied They are produced in 
vanous reactions, of which the following are the 
chief by acting on the sulphide with water, e g 
oxysulphide of Ba , by heating the oxide with S, 
eg Bi oxysulphide, by boilmg the oxide and 
sulphide with water, eg Ca oxysulphide, by 
partially reducing the s^phate by H, e ^ oxy- 
sulphides of Go and Mn , by heating the oxide 
in H^S, or by passmg H,S into an aqueous solu- 
tion of the oxide, e g oxysulphides of Fe and Os , 
by adding a httle alkali sulphide to the solution 
of a salt, eg Qm oxysulphide M M P M 

OXT-STrLPHO-BSNZOlC ACID O^SOg %e 
OgH,(OH)(SO,H) CO^ StUphosalicylic acid 
[120®] Made by sulphonation of salicyho acid 
(Mendius, A 103, 45, Bemsen, A 179, 107) 
Ijong thm needles, v e sol water and alcohol 
Gives a reddish-violet colour with FeCl, Yields 
phenol and salicylic acid on fusion with potash 
~.NaHA'^2aq — Na^A^Saq — KHA''2aq — 
K*A" 2aq — K,HA", aq — KNa A' 4aq ~CaA"aq 
— Ba(HA''),4aq — MgA'^Saq — ZnA' 8aq — 
PbA' — OuA'' — Ci^A''(OH),aq — Ag,A" aq 
orystallme powder, v sol not water 

Ethyl ether EtA'' [58®]. Orystala 

Oxy-sulpho benioio acid 
C,H,(OH)(SO,HUOOgH) [4 3 1] Made from p- 
oxy benzoic aoia by treatment with SO, (Edlfe, 
A 164, 150) or by digesting with HaS04 at 100® 
(Klepl, J ^ [2] 28, 196) Pehquescent needles, 
V e sol water and alcohol, insol ether FeCl, 
gives a red colour Potash-fusion yields proto- 
oatechuic acid — EHA^' aq crystals, si sol 

water (Klepl) — K,A" aq (KdUe) — K,C,H,SO, 2aq 
(K5lle) — BaA"4aq“Ba,(0,H,SO,), amorphous 
(KOlle) -OdA'' 8aq ~Ag,A' . small pnsms 

Methyl derivative 

C«H,(OMo}{SO,H)(C02Et) Made from fuming 
E^S04 anisic acid at 160® (Zervas, A 103, 
338 , Limpncht, Gm 13, 128) Needles, msol 
ether — BaA" aq — PbA" aq : needles, si sol Aq 

Oxy-sulpho-benioio acid 
OA(OH)(SO,H)(0O8H) [4 2 1] Formed by the 
diazo- reaction from (4,2,l)-amido sulpho-benzoio 
aoid (He^ok, Am 9, 416} Orystallme, sol 
water, alcohol, and ether -~Ba(£A")g msol 
dUute HOAo — BaA^' — CaA''6aq tnclimo 
prisms, sol hot water. — 0oA''7aq — OdA^' 8aq — 
ZnA'^ 8aq (Pisanello)* 


Imide of the ethyl derivative 
O.H,(OEt)<^^NH [258“] lfad« b; oxid- 
ising OAUe(dEt) SO^H, with EUnO, and 
ppg With HCl (Remsen a Palmer, Am 8, 227) 
Concentno groups of needles —KCgH 8 NSQ 4 — 
Ag 0 gH 8 NS 04 lustrous needles, si sol water. 

Oxy-fulpho-bensoie aoid 
C A(OH)(SO,H)(COgm [8 4 ? 1] Formed from 
m oxy-benzoic acid and SO, (Barth, A 148, 38 , 
Senhofer, A 152, 102) Yellowish green ne^les 
(contaming v sol alcohol Coloured red 
by FeClg Yields protocatechiuo acid and an 
aoid [189®] when fused with potash — BaA''4|aq 
~Cd(HA'0a2aq~Pb,(O,H,SO.), reddish amor 
phous mass 

Oxy-sulpho beusoio acid 
OgH,(OH)(SO,H) CO^H Got by dissolvmg nt 
diazo benzoic acid m warm ttjSO, (Griess, Z 
1864, 638) White lamin» (from water) Per- 
haps identical with the preceding acid — BaA'', 
Oxy-disulpho-bensoio acid 
C,H2(0H)(S0,H),C0,H [146®] Made from 

s^cyho acid and ClSO,H at 180® (Pisanello, G 
18, 346) Behquescent needles (containing 4aq) 
Gives a red colour with FeCl, — Na,A'"8aq — 
KgA'^' 3aq — Oa,A'",12aq — Ba,A"^j64aq prisms, 
sL sol water — Pb,A"^, lOaq — CdA"^ 18aq — 
CugA'", 12aq — Zn,A"', 16aq plates 

Oxy-dunlpho-bensoio aoid O^H^SsOg Got 
by boihng tnsulpho m oxy benzoio acid with 
BaCO, (Kretschy, B 11, 862) — BaA'"j8aq 
Oxy-trisulpho-bensoio acid 
OaH(OH)(SO*H),CO,H Made by heating m-oxy- 
benzoio acid with H2SO4, SO,, and P^O, at 250® 
(Kretschy, B 11, 858) Hygroscopic syrup (con 
taming 4aq at 100®) FeCl, gives a red colour — 
K^C,HS,0,,2aq monoclmio pnsms — K4A‘'' 2aq 
Pb,(0,HS,0,,), 6aq — Pb,A‘^ 8aq — Cd^*’^ 8aq — 
Ba^’^4aq colourless plates 
Di-oxy-sulpho-beusoio aoid 
OA(OH),(SO,H)CO,H Formed from (4, 2, 1)- 
di oxy benzoio acid and HgSO, (Zehenter, M 
2, 468) Hygroscopic needles (containing 2aq) 
FeCl, colours its aqueous solution red — 
Salts -~K,A''8iaq ~BaA"2aq— PbA'2aq — 
Co,(C,H,SO,), 5aq — Ag,A" 2aq needles 
Di oxy-sulpho-benzoio aoid 
CA(0H),(S0,H)(C0,H)[5 2 0? 1] Made by 
I heatmg (5, 2, l)-di oxy-benzoic acid with H^SO, 
and P.O. at 130® (Senhofer a Sarlay, M 2, 454) 
Needles — K,A" aq — Ba(HA")t — BaA" 2aq 

— PbA" 2aq crystalline powder 
I OXY 8DLPH0-I80CDM1HIC ACID 
CMe,(OH) 0A(S0,H}(00,H) Made by oxidis- 
I ing the sulphomo acids of oymene and m-iso- 
oymene by KMnO^ (B Meyer, A 220, 7, 29) — 
KA'' 5aq — BaA'' aq • minute plates — PhA^' 
OXY . SDLPHOCYANO - ACSTOAOSTIC 
ETHBE. Anhydride 0(CAc(SCy) CO,Et) 
[o 163®] Made by heatmg equivment weights 
of banumsulphooyanide anddiohloro-acetoacetio 
ether (.20t®) (Zdroher, A 250, 293) Yellow 
orystallme powder (from alcohol), uuml. ether* 
0XT-SDlJ?H0-irAPHTH0IC ACID 
0,gHg(OH)(SO,H)CO^ Made from (al^xy- 
naphtnoio aoia and HgSO, at 60® (Kdnig, B 22, 
787 , 28, 806) Needles (contaming 6aq), v sol 
water and aloohd Its alkalme soIutionB fluor- 
esce blue HNOg yields di-mtro-na{dithol [188®]. 
Piazobenaene ohloWe forms the aao- oompoond 
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0,A(OH)(N,Ph)SO,H -NaHA" needles, v 
■01 water — Na^A" aaq — Ba(HA")2 
Oxy-di-gnlp&o-xiaphtlLoio acid 
C,oH 4(OH)(SO,H),CO,H Formed from (a) oxy- 
naphwoio aoid and fummg H2SO4 (E ) Stellate 
groups of needles (containing 4aq) — K^A" — 
Ba3(0,iH5S20B)2 needles, m sol water 

0XY.81TLPHY1)B0 - ALLY! . QUINAZ OLINE 

AllyXthwbemoylurea [199°] 

Formed from o amido benzamide and allyl thio 
carbimide (Stewart, J pr [2] 44, 416) Needles 
Jt<> benzene solution fluoresces blue 

wXY SXJLPHYPRO DI-METHYL-OLYOXAL- 
IHE Di methyl derivative 

NMe<^Q|g^®| Formed from di methyl- 

ihio-hydantom [167°], alcoholic potash, and Mel 
(Marokwald, B 24, 6293) Syrup -B'HCl 
syrup — B'H2S04 crystalline — B'jHjPtCla 

The isomeride formed 

from tn methyl thiohydantom, alcoholic potash, 
and Mel yields the crystalline salts B'H.S04 
[188°] and B'^H^PtCle [160°] 

OXY - SXJLPHYDBO PHEKYL - METHYL- 
OLYOXALINE D% -methyl derivative 

Formed from 

phenyl methyl thiohydantom, alcoholic KOH, 
and Mel (Marokwald, B 24, 3290) Crystals — 
B'HCl [140°] — B'jEyPtCla [213°] — 
B'C^HjNjO, [192°] 

The isomeric compound NPh<^Q^'^^ 

(223°) from phenyl-di methyl thiohydantom 
[67°] forms the salts B'HCl, B'^H^PtCl^ [132°] 
and B'C^HjNaO, [174°] 

OXY - SXTLPHYDRO - PHENYL QinNAZOL- 

ISE gg [199°] Formed from o- 

amido benzamide and phenyl thiocaibimide 
(Stewart, J pr [2] 44, 416) Satiny tables 

OXY SHLPHYBBO QTHNAZOLINE 

0 A<Sh [281°] Formed from o amido 

benzamide and thio urea (Stewart, J pr [2] 44, 
416) Nodules (from alcohol) 

OXY SULPHYDBO-THIAZOLE C,H3NS30 1 e 

Formed by heating 

with OS, m alcohol at 160° 

(Miolati, A 262, 84) Formed also from chloro 
acetic ether, ammonium dithiocarbamate, and 
alcohohc HCl, and from sulphocyanoacetic 
ether by successive treatment with HjS and HCl 
0XY-8TTLPHYDB0 o-TOLYL-MElKYL OLY- 
OXALINE Di methyl derivative 

[120«] Got from 0- 

tolyl-methyl-thiohydantom, alcoholicpotash, and 
Mel (Marokwald, B 24, 8292) Plates, v sol 
alcohol Yields the following salts B'HCl [120°], 
B'jHPtOl., B'H3S04 [206°], B'HNO,, and the 
picrate B'O^El^gO, [200°] 

Thel»oa»rloO,H,MeN<^|^^^jj^ from 

o>tolyl di methyl thiohydantoln yields the salts 
B'HCl [118°], B'aHaPtCl,, B'H3S04 [208°], and 
[ 212 °]. 


Oxy - sulphydro -p - tolyl - methyl - glyoxalme 

Di-meihyl derivative [109°] Plates 
Yields B'HCl [123°],B'3H*PtCle,andB'CeH3N30, 
[180°] 

The uomerie [4 l]0,H,MeN<g|j®^^jj^ 

yields B’H,SO, [210°], B',H,PtCl, [162°], and, 
B'03H3N80„ decomposing at 190° 

DI-OXY TABTABIC ACID v Tetra OXY- 
SUCCINIC ACID 

OXY TEBEBIC ACID C,H,A [100°-120°] 
Made by boiling chloro terebio acid with water 
and OaCOg (W Boser, A 220, 2'*'4) Syru^, 
crystallising with dithculty, v sol wa ^r — 
CaA'j — AgA' needles, v sol water 

OXY TEBEPHTHALIC ACID le 

C3H,(0H)(C02H)2 Formed by the diazo reac 
tion from amido terephthalic acid (De la Bue a 
Miiller, Burkhardt, B 10,144,1273) Prepared 
also by potash fusion from bromo terephthalic 
acid (Fischli, B 12, 621), from oxy aldehydo ben 
zoic acid (Tiemann a Landshoff, B 12, 1336), 
from p xylenol, from carvacrol, and thymol 
(Jacobsen, B 11, 670), from oxyptoluic acid 
(Hall a Bemsen, B 12, 1433), and from ruh 
gallic acid (Schreder, M 1, 439) 

Properties — Crystalline powder, si sol 
water, v sol alcohol Not melted at 600° 
FeClg colours its solution reddish violet Yields 
CO2 and phenol when strongly heated On fusion 
with NaOH it gives salicylic acid and some 
p-oxy benzoic acid (Barth a Schieder, B 12, 
1260) Yields m oxy benzoic acid on heating 
with HClAq at 120° Forms a di nitro deriva 
tive [179°] 

Salts — BaA" 8^aq lamimt (from water) — 
AggA" white pp , msol water 

Methyl ether Me^A" {'94°] Leaflets 
Yields an acetyl derivative C^H3(OAo)(C02Me)2 
[76°] 

Methyl derivative CgH3(0Me)(C02H)2 
[279°] Got by oxidation of methoxy toluio 
acid and of methyl thymol Small prisms 
Methyl ether of the methyl derivat ive 
C3H,(0Me)(C02Me)2 [66°] Concentric needles 
Ethyl derivative 0^H3(0Et)(C02H)2. 
[264°] Got by oxidation of the ethyl ether of 
thymol (Paterno a Canzoneri, O 9, 460) Stel- 
late groups of minute crystals, insol water 
Benzyl derivative 

C3H3(OCH2Ph) (C02H)2. [230°-240°] Made 

from C3Hj(ONa)(C02Me)2 and benzyl chloride, 
the product being saponified (Baeyer a Tutein, 
B 22, 2188) Slender needles 

Tetrahydride 03H,(0H)(C02H)2 Got by 
reducing the acid with sodium amalgam (Baeyer 
a Tutem,B 22,2180) Yellowish white needles, 
si sol cold water Coloured bluish violet by 
FeClj Its methyl ether forms feathery needles 
[77°] Hydroxylamine converts th e tetrahydride 
into C,Hjj02(NOH) [170°], while phenyl hydraz- 
ine forms 0,H,302(N,HPh) [126°] converted by 

HClAq into CO2H, a crystalline 

body [230°] giving off a fascal odour when heated 
The tetrahydnde, heated at 120°, loses CO. 
and forms (^,0(C03H), whence NaA' and 
OaH3(OH)Cy CO^ (l80°-140°] may be prepared , 
the latter body yielding the orystaUme aoid 
CaH,(OH) (002^)2 on saponification 
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Di - ozy . terephtliaUc acid OaH«0« 

OaHa(OH)j(CO^)2[6 2 4 1] or 


< :0 OH(COVH)v 

S 


iH(co;B) co^ 

Qmnone hydro c)icarboxyltc acid Hydroquin 
one dicarboxyltc acid [above 300°] 

Formation — 1 Bypassing a current of air 
through a solution of the dihydnde of its ether 
(succinyl succinic ether) containing excess of 
alkali (Herrmann, B 10, 107 , A 211, 335) — 
2 By the oxidising action of KMnO* on 
C<,H2Me(0,H,]H[OPO,K)2, a derivative of thymo 
qumone, and on 0,H2Me2(0P0aK)j, a derivative 
of hydro p xyloquinone (Heymann a Konigs, B 
20, 2392) — 3 By the action of PClj on succmyl- 
Buccmio ether (Levy a Curchod, B 22, 2108) — 
4 By saponifying its ether 

Properties — Interlaced needles (containmg 
2aq) (from water) or yellow plates (from alco- 
hol), si sol alcohol and ether, v si sol water 
Its alcoholic solution shows blue fluorescence 
FeClj gives a deep blue colour When distilled 
it yields hydroquinone Bromine water yields 
tetrabromoqumone Chlorine passed into its 
alcoholic solution foims tetra chloro qumone 
(Loewy, B 19, 2394) 

Salts — KjV' yellow needles, formmg a 
solution with gieen fluorescence — KHA" — 
Na2A"2aq — NaHA"2aq — Na4A"(OH)2lOaq 
crystals ppd by cone NaOHAq — (NHdjA" 2aq 
(Duisberg, A 213, IC?) — BaA" — CaA" 6aq — 
Ca(HA")2 6%q — PbA" — AgjA" green yellow pp 
Mono ethyl ether EtHA" [184°] Made 
by the action of dilute KOH on the di ethyl 
ether m the cold Pale yellow needles (from 
water), si sol water, alcohol, and ether — 
Ba(EtA")2 6aq — Ca(EtA")2 6aq gieenish yellow 
needles 

Di ethyl ether [133°] S (ether) 
1 6 at 20° Pxepared by adding bromine to a 
solution of its dihydnde in CS^ or to the di- 
hjdride suspended m water (Herimann, A 211, 
327 , B 19, 2229) Formed also by the action 
of sodium on di bromo acetoacetic ether dis- 
solved m ether (Wedel, A 219, 74) 

Properties — Greenish yellow trimetnc tables 
(from benzene) or needles (from ether) May 
be snblimed Its alcoholic solution shows blue 
fluorescence FeCl, gives a bluish green colour 
Does not react with phenyl cyanate (Gold 
schmidt a Meissler, B 23, 259) Does not leact 
with phenyl hydrazine or hydroxylamine Sol 
alkalis, forming a yellow liquid, from which it is 
ppd by CO2, and, as a scarlet pp , Na2C,2H,20„, by 
cone NaOHAq Ac^O has no action at 610° 
Reactions — 1 Reduced to its dihydride by 
Btnc and HClAq (Baeyer, B 19, 428) —2 Biom- 
ine japour forms C«H2Br202(C02Et)2 [167°] and 
afterwards C„Br202(C0^Et)2 (Hermann, B 19, 
2234, BSniger, B 21, 1768) — 3 Dry mtwus 
acid gas passed into its solution m absolute 
ether oxidises it to di oxy qumone dicarboxylio 
ether (Hantzsoh a Loewy, B 19, 26) , an inter- 
mediate crystalline powder O^AsNO,* or 
C24H2,N0,^ [14.8°] giving a violet colour with al- 
kahsheing first formed (Loewy, B 19, 2393) 
Hydrate of the ether G,2H,aO« ie 


CO«EtO; 


yO(OH)yCH.\^ 

\c(OH),CH/ 


;aCO*Et. 


[IX3°] 


Formed, together with the ether, by the action 
of bromine on the dihydnde (succinyLsucoinie 
ether) (Hantzsch a Zeckendorf, B 20, 2800) 
Yellow needles On boiling with alcohol it 
changes to the ether C,2H,<0« [133°] Hydroxyl- 
amine reduces it to C,2H,gOg[128°] 

Di acetyl derivative of the ether 
CgH2(0Ac)2(C02Et)2 [154°] Got by the action 

of AcCl on the ether or on C*H2(ONa)2(C02Et), 
(Wedel, A 219, 81 , Nef, A 258, 306) Mono- 
clmic crystals Not attacked by Br Its alco- 
holic solution IS not fluoiescent 

Di-henzoyl derivative of the ether 
CgH2(0Bz)2(C02Et)2 [174°] Made from the 

ether, NaOHAq, and BzCl Colourless needles 
(from alcohol) Not attacked by Br m OHGl^ 
Cone H2SO4 sets free OaH2(OH)2(C02Et)2 Zinc- 
-dust and cone HClAq form three isomenc di- 
hydrides CaH4(0Bz)2(C02Et)2 melting at 166°, 
85°-95°,and 100°-110° 

Bi methyl derivative 
CjH2(OMe)2(CO H)^ r265°] Formed by saponi 
fication of CaH2(OMe)2(CO^t)2 (v infra) with 
alcoholic potash (Nef, A 258, 298) Colourless 
needles Its aqueous solution shows bluish- 
violet fluorescence — (NH4)2A'' sol water Not 
fluorescent 

Di methyl derivative of the ethyl 
ether CgH2(OMe)2(COj;t)2. [1015°] Made 
from CgH2(0Na)2(C02Et)2 and Mel at 100° (Nef, 
A 258, 297) Colourless tables Its solutions 
show bluish violet fluorescence Not reduced 
by zinc dust and HOAc 

Di benzyl derivative of the ethyl 
ether CeH2(OCH2Ph)2(CO Et)2 [96 5°] Mono- 
clinic needles (from alcohol), insol KOHAq 
Oxy-amide CgH2(OH)2(CO NH OH), 
Formed by the action of hydroxylamine on the 
ether (Jeaurenaud, B 22, 1278) Pnsms (con- 
taining 2aq), sol water and alcohol 

Diozyterephthahc acid dihydride C,H,0^ 
Succinyl succinic acid S 015 at 19 6° Got 
from its ether and the calculated quantity of cold 
NaOHAq Minute needles, decomposed by heat, 
yielding C^HgOj [78°] and CO* FeCl, colours 
its solution violet (Baeyer a Noyes, B 22, 2168) 
— BaA' 2^aq~(NH4)2A"2aq 

Methyl ether Me^A" [132°] Made by 
the action of sodium on methyl sucemate (Ebert, 
A 229, 60) Got also from bromo acetoacetic 
ether and ammonia (Qeuther, A 244, 204) SoL 
alcohol and ether 

Mono ethyl ether EtHA" [98°] Got 
from the di ethyl ether and cold NaOHAq 
(Herrmann) Yellowish prisms (from ether) Its 
alcoholic solution shows blue fluorescence FeOl, 
gives a violet colour Decomposed by boiling 
water into CO2 and C H,Et04 
Di-ethyl ether Et^A" ix 

CO,Et 

COEtCH<^^^^^®)>CHCO.Et rMT"!. 

SG V141 S (ether) 16 at IT" 

Formation —1 By the action of K or Na on 
ethyl succinate (Fehling, A 49, 186, Hens 
mann, A 211, 306 , Duisberg, B 16, 138).— 3. 
By the action of NaOEt (free from alcohol) on 
snocmio ether (Volhard, B 16, 134) —8 From 
bromo-acetoacetio etjier by the action of alco- 
, hoho NH, (Duisberg, A. 213, 183) or of NaOBt 
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(Wedel, A 219, 92J — 4. By reducing dl oxy- 
terephthalio ether with zmo and HOlAq (Baeyer, 
J5 19,428) 

Properties — Green tnoUnio orystals with 
blue ilnoresoence (from ether), ▼ si sol. hot 
water Insol NH^q, but forms a yellow sola* 
tion in NaOHAq Its aloohohc solution shows 
blue fluorescence FeCl, gives a red colour 
Decomposed by excess of KOHAq, yielding black 
products containing syrupy ‘ sucomyl-propionic * 
acid C7H«04 and a crystallme acid 
[189°], which forms BaA^' 2aq The alkaline 
solution IS turned brown by oxygen Does not 
react with phenyl cyanate (Goldschmidt a. 
Meissler, B 23, 258) 

Reactions — 1 Converted by bromine into 
di-oxy terephthahc ether Bromine and pbtash^ 
yield brominated quinones — 2 Nitrous acid 
forms a di nitroso- derivative C,jH,4N20, [114°], 
a white powder, insol water and alcohol, decom* 
posed by boiling alcohol with formation of di* 
oxy-terephthalio ether, and by boilmg water 
with formation of the oxim of pyruvic ether — 
8 Hydroxylamine in presence of NaO£LA.q form 
CttH,(NOH),GOsEt, crystallising from alcohol m 
plates which begm to decompose at 160° (Jeau* 
renaud, B 22, 1282) An alcoholic solution of 
phenyl>hydrazine forms the white hydrazo- com 
pound 0,H4(NHNHPh)2(C0aEt)* [165°] whence 
bromine produces the disazo compound 
C4H4(N^h)j(CO^t)a [126°], which on saponifl- 
cation yields the acid 04H4(N^h),(C0jfH), [over 
260°] The white hydrazo* compound is accom- 
panied by 04H4(NH NHPh),(COaEt), [208°], a 
yellow isomeride identicid with Knorr’s body 
[206°] (Baeyer, B 24, 2690) — 4 Phenyl hydraz- 
ine (2 mole ) forms in presence of toluene and 
some glacial acetic acid, the four follow- 
ing compounds O.H40(N,EtPh)(OOjEt), [160°], 
C4H4(N^Ph),(CO^t), [206°], 0,A^40, [212°], 
and decomposing above 800° (Knorr 

a Bulow, B 17, 2064) The last body yields a 
di-methyl denvative 0,*H|4Me,N40j and is con- 
verted by nitrous acid into a blue substance 
C2 oH, 4N402. — 5 PClj forms the chlorides of di- 
ohloro dihydroterephthalic and dioxytereph- 
thalic acids (Levy a Gurchod, B 22, 2106) 

Salts — Na^t,0,H4042Et0H Got from 
the ether by ppg with aloohohc soda (Bemsen, 
B 8, 1409) ^d, on drying it changes to 

colourless Na^t,GnH,Os (Hantzsch a Herrmann, 
B 21, 1766) —KOgHjOeEtj Golourless — 

E2Et2CgH404 orange — MgEt2C8H404 2aq dark- 
red amorphous mass — BaO,2Hi404 aq red pp — 
CaC|sH,40«aq 

Di-aeetyl derivative of the ether 
CA(OAc)2(GO,Et)^ [171°] Made from the 
ether and AoOl Neeles (by sublimation) Its 
solutions are not fluorescent 

Di-beneoyl derivative of the ether 
CA(OBz),(00»Et)r [166°] Formed from 
0«B[4(0Na)^C0ftBt),andBzCl(Nef, A 268,810) 
Formed idso, toother with two isomendes [188^ 
and [102 5°], by reducing the di-benzoyl deriva- 
tive of di-oxy-terephthalio ether with zmo and 
HC1 Aq The three isomendes may be separated 
by crystallisation from ether-ligroln The three 
compounds are converted into 
by 1^804, and C,H^OBz)2(OO^t), by Br in 

CS«. 


{a)-Di-benMyl derivative of the ether 
CA(OGH,Ph),(CO^t),. [169°] Made m smaU 
quantity (6 pc) from C4HL(OCHjPh),(GO^t), 
by reduoix^ with Zn andHGi (^ef, A 258, 801) 
Colourless needles Ma^ be sublimed ^ 
{$)-Dt-beneyl derivaM) of the ether 
0;H4(0CH8Ph),(C0^t), [148 5°] Made, tea 

gether with a ('y)-isomende [140 5°], by the ae 
tion of benzyl ohlonde on C4H4(0Na),(C02Et), 
at 100° Less sol alcohol than the (7) -isomeride 
H2SO4 converts it into a crystalline polymeride 
[272°] Hydroxylamine and phenyl hydrazine 
have no action p 

Di-ethyl derivative C4H4(0Et),(0>0^)^ 
[126 5°] Got, with EtBr, by heating bromo- 
ethyl acetoacetio ether at 100° (Wedel, A 219, 
104) Tnmetno octahedra , a 6 0 » 245 1 641 
Sol water and alcohol, forming acid solutions, 
coloured red by FeCl, — (NH4)jA" — Na^A" 2aq — 
KjA"aq — BaA' 2aq — CaA"aq — MgA" 24aq — 
ZnA"2iaq-~MnA" 4aq — PbA" -Et^" 
Di-oxy-terephthaho acid tetrahydride 
0*H„0, IS 0A(0H),(C02H)2 [191°] Made 

by the action of hydroxylamine on dioxytere- 
phthalio ether (Jeaurenaud, B 22, 1279) Pnsms, 
si sol cold water, v e sol alcohol and ether 
FeCl, gives a brown colour — (NH4),A" needles 
— BaA" white powder — Ag2A" 2aq needles 
Ethyl ether [128°] Made by the 
action of hydroxylamine on the hydrate of di- 
oxyterephthalic ether [113°] (Hantzsch a Zeck- 
endorf, B 20, 2801) Yehow crystalline body 
Di-oxy-terephthalio acid hexah>dride 
CgH*(0H)2(C08H)2 Dl oxy hexamethylene dt 
ear^xylic a^id The salt BaA"3^aq is got b/ 
saponifying the nitnle with baryta water (Baeyer 
a. Noyes, B 22, 2177) Thick prisms or needles, 

V si sol water 

Nitrile C4 H,o 02(CN)2 [180°] Made from 
quinone tetrahydride (diketohexamethylene) and 
HCy Colourless, v sol hot water and alcohol 
c-Di-oxy-terephthalio acid 
C4H2(0H)2(C02H)2 [1 2 3 4] [290°] Formed 

from sodium pyrocatechin and CO2 (Schmitt a 
Hahle, J pr [2] 44, 1) Thin needles (containing 
aq) forming solutions with deep blue fluorescence 
FeClg gives a blue colour — NajA" 2aq fluor 
escent prisms — Pb^CgHjO, — Ag^" 

Methyl ether Me,A'' [145°] Needles 
Ethyl ether EtjA" [90°] Tables 
Tetra-ozy terephthalio acid GgH^O, i e 
C,(0H)4(C02H)2 Ethyl ether EtjA" [178°] 
Formed by passing SO, into a feebly alkaline solu 
tion of di-oxy-qmnone dicarboxylic ether (Loewy, 
B 19, 2388) Golden plates (from chloroform), 

V si sol water, alcohol, and ether In presence 
of NaOHAq it is oxidised by air to di-oxy-quinone 
dicarboxylic ether (B5mger, B 22, 128i) Phenyl 
cyanate (4 mols ) and some chloroform at 170° 
yield 0,(0 CO NHPh)4(C02Et), [260°], an orange 
powder, insol most solvents (Goldschmidt a 
Meissler, B 28, 266) Ao^O yields the tetra 
acetyl denvative C4(0Ac)4(00,Et)j [202°], a 
colourless crystaUine powder (Hantzsch a. 
Zeckendorf, B 20,2798) Hydroxylamine forma 
0.02(0 NH,0H),(0O2Bt), [170°;’ Aloohohc 
phenyl-hydraz^e forms, on boiling, the corre- 
spondmg salt 0.02(0 N2H4ph)2(C02Et)2 [184°] 
(Bflniger) 

Reference -^Di ohiiObo-di-oxt-tebxfhthauo 
emo 
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B1 OXT-TETXADECANS v Buxxbo PiNACOsne which sublimes m golden plates Antltru m 
and Di isobuttl-pinaoonb alcohol forms C,Me(0JB[,)(0H)0,(NHPh) [185®], 

DI OXT*TETB &DECOIG ACIB 0,4H2,(0H)P2 crystallising m violet-black needles, and forming 
[60®] A product of oxidation of oil of millet by a bluish violet solution in NH^q — 3 p-T<Au 
KMnO^ (Kassner Ar Ph [3] 25,1081) Insol yields the corresponding p-toiuide [165®] 

mater, v sol alcohol and ether {$) Ozy-thymoqumone 


OXTTETBIC ACID, formed by heating 
methyl acetoacetio ether with bromme and a 
little water, is identical with Mesacokio acid 
(C loez, Bl [3] 3, 698 , C i? 110, 583 , Walden, 
B 24, 2033 , Gorboff, J E 1887, 605) 
o-OXY-THIENYL-ACETIC ACID 
C^HjS ^.H(OH) CO^a [116°] Formed by re- I 
duomg thienyl-glyoxylio acid with sodium 
amalgam (Ernst, B 19, 3280) Needles (from 
benzene), v sol water, alcohol, and ether 
Yields thiophenio aldehyde on boiling with 
MnOj Beduced by HI and P to thienyl acetic 
acid — BaA'jjraq — CaA'jOjaq v sol water — 

AgjA" white pp 

O.OXY THIOBENZOIC ACID C,H«SO, %e 
CaH4(OH) CO SH Made from o-oxy benzoyl 
chlonde and KSH(Cariu8, A 129, 11) Brownish- 
yellow amorphous mass, insol water — BaA'2 
Methyl derivative of the ethyl ether 
0,H*(OMe) CO SEt (198® at' 80 mm ) Made 
from C6H4(OMe) CO OPh and NaSEt m ether 
(Seifert, J pr [2] 31, 475) Oil, smellmg like 
mercaptan 

0 Ozy-thiobeiLzoic acid CsH4(OH) CS OH 
Amide C.H4(OH) CC NH*. [118®] Made by 
fusmg salicylamide with PjSj (SpUker, B 22, 
2767) Colourless needles, v sol alcohol FeCI, 
colours its aqueous solution violet Slowly con- 
verted mto C^4(0H) CO NHjby boiling water 
Di oxy dithio benzoic acid C«H3(0H)^ CS^H. 
[4 2 1] Made by heating resorcm with potassium 
xanthate at 100® (Lippmann, M 10, 618) Yellow 
needles (containing aq) Melts at 131® when 
hydrated, but decomposes at 124® when anhy- 
drous Potash fusion yields (4,2,1) -di-oxy- 
benzoic acid 

In oxy di-thio -benzoic acid 
CA(0H),CS2H [4 3 2 1] [164®] Made by 

heatmg pyrogallol with potassium xanthate and 
alcohol (L ) Yellow crystals (contammg aq), 
V sol alcohol and ether Yields c-tn-oxy benzoic 
acid when fused with potash 

OXY TmONAPHTHEKE 0 ^SO 

[72°] Made by heat. 

Ing thiophemo aldehyde with sodium succinate 
and Ao^O at 136° (Biedermann, B 19, 1618) 
Needles (by sublimation), si sol water, v sol 
NaOHAq Gives the mdophemne reaction 
Chloroform and EOHAq give a bluish-green 
colour on warming 

OXY THYMOaiHEOEE 
0,^Me(CA)(OH)02 [14 6 2 6] [166®] 

Formatt4m—l By the oxidising action of 
FeCl, on di-amido-thymol (Carstanjen, J pr [2] 
15,399 , Ladenburga Engelbreoht, B 10, 1218) 

2 By dissolvmg bromo thymoqumonein KOHAq 
(Carstanjen, J pr [2] 3, 67) -—3 By the action 
of H38O4 or HGlAq on methylamidothymo- 

2 umone (Zmoke, B 14, 97) or dimethylamido- 
izymoqumone (^hulz, B 16, 898) 

Propertiee — Yellow needles, soL alcohol, 
•ther, and hot water Forms a violet red solu- 
tion m alkalis May be subhmed 

Beactiana —I EtI at 100® forms OioHnEtO^ 


C4HMe(C5,H,)(0H)02 [14 8 2 5] [183®] Blade 

from di nitro carvacrol by reduction and sub- 
sequent oxidation with FeCl, (Mazzara, B 23, 
1390) Orange prismatic tables, volatile mrith 
steam NasCOsAq forms a violet solution 

Di-oxy thymoqumone C4Me(C,H,)(OH)202 
[213®] Formed by boihng chloro-oxy thj^o 
quinone with EOHAq (E a L ) and by boilmg 
dimethylamido thymoqumone with alcohol and 
H2SO4 or EOH (Zincke, B 14, 96) Bed needles 
or prisms, forming a violet solution m alkahs 
Phenylene phenyl o diamme, m presence of alco 
hoi and HO Ac, forms oxythymophenindulone 

C«H4«^^pj^^C4Me(C,H,)(0H)0 as ruby-red crys 

tals [175®] (Kehrmann a Messinger, B 24, 690) 
— BaA" aq — PbA" green pp 

Di-acetyl derivative [81®] Needles 
Di benzoyl derivative [163°] 

Reference — Chloro oxv thymoquivonz 
DI OXY-DITHYMYl ETHANE %-e 

CH, CH(C,4H,20H)2 [185®] Formed by re 

ducmg CCI4 CH(C,4H,20H)2 with zinc-dust and 
alcohol (Jager, C J 31, 262) and also by adding 
a mixture of chloroform and SQCI4 to a cooled 
mixture of paraldehyde and thymol (Steiner, B 
11, 287) Efflorescent plates (from alcohol) 

Dt acetyl derivative [100®] Needles 
Di benzoyl derivative [191®] Needles 
Di ethyl ether C„H2„Etj02 [72°] 

DI OXY-DI THYMYL-ETHYLENE 
CH2C(C,4H,,0H)2 [171®] Formed, together 

With the preceding body, by boiling the compound 
CClj CH(0,4H,2 OH) 2 with zinc dust and alcohol 
(Jager, C 31, 263) Needles (from HO Ac) 
KjFeCy^ oxidises it, in alcoholic solution, to 
C,4 Hs 404 [215®], crystalUsmg m green needles 
Alkaline EjFeCyg forms C2*H2,02 [215®], which 
forms dark-red crj stals 

DI-OXY DI-THYMYL SULPHIDE 
(C,4H,2 0H)2S [152®] Formed from thymol 

and SCL (Tassman, O 17, 92) 
OXT-TOLUAMIDOXIM 

[3 6 1] 0,H,Me(OH) C(NOH) NH- [124®] 

Formed from tne thioamide m alcohol by treat- 
ment with hydroxylamme hydrochloride and 
NaOHAq (Goldbeck, B 24. 3662) Yellowish 
plates (from benzene), v sol hot water 
Coloured cherry red by FeClj — B'HCl [215®] 
Acetyl derivative Plates (from benz- 

ene) gives 0,H.(OH) C^’^^CMe [46°] on best 

mg with water in a sealed tube 
Benzoyl derivative 

0,H,(OH) C(NOBz) NH2 [182®] Plates, si soi 
alcohol Coloured green by FeCl, m acetone 
Di-benzoyl derivative [143°] 

c-Ozy-toluamidoxim 

[3 2 1] 0,H,Me(OH) C(NOH) NH, [126 5®] 
Formed from the nitnle and hydroxylamme 
(Paschen, B 24, 3670) Tables, v sol alcohol 
and hot water Yields a dibenzoyl derivative 
O.H,Me(OB2) C(N0B2) NH, [164®], whence EOH 

forma C.H,Me(OH).^^®^CPh [150“J 
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OXT-TOLUENE. 


OXY'TOLirEKE v, Gbesol and Bekzyl 

ALCOHOL 

Bi-ozy-tolnene OjHgOa % e 
C^3Me(OH)j[l 2 4] Cresorcm Lutorcin Mol 
w 124 [104*^ (o 269°) Formed from amido 

p oresol and from amido o cresol [161°] by the 
diazo reaction (Kneoht, A 215, 92 , B 15, 298 , 
Wallach, B 15, 2835) Formed also by potash* 
fusion from the correspondmg toluene disulphonio 
acid (Nolting, B 19, 136) and from bromo^J* 
cresol (Yogt a Henninger, C R 94, 650) 
Spheric^ crystalline groups, v sol water, alco 
hoi, and ether, si sol benzene and ligrom FeCl, 
colours its solutions blue NH3 with damp air 
turns it brown, green, and finally blue Bleach 
ing powder gives a yellow colour Its solution 
in NaOHAq is turned brown by air On heating 
with chloroform and NaOHAq it gives a rose red 
colour On heating with phthalic anhydride it 
forms the phthalem CjaHjaOj, which is a brick 
red powder, exhibits green fluorescence in al 
kalme so ution, and yields C^i4Ao204 [260°] 
Unlike resorcin, cresorcm gives no colour when 
the product got by heating with H^SO^ and 
mtrO'benzene is diluted and made alkaline 

acetj/ZderioaUoeO,Ha(OAc)2 [c 160°] 
Di*ozy*toluene C3HgMe(OH) [1 2 6] [63°« 

66°] Made by the diazo reaction from amido 
cresol [124°-128°] (Ullmann, B 17, 1960) 
Needles, v sol water and alcohol Coloured red 
by bleachmg powder With phthalic anhydride 
it gives a compound analogous to fluorescein 
Beduces cold ammoniacal AgNO, 

l80-orcm C,H3(0H)2 [87°] (260°) Made 
by potash fusion from toluene (7) disulphonio 
acid (Senhofer, A 164, 181) Needles (contain* 
mg aq) Sol water, alcohol, and ether Tastes 
sweet FeClj gives a brownish green colour 
Beduces cold ammoniacal AgNOa 

Other di-ozy-toluenes are described as Hy 

DBOTOLUQUINONE, IsOHYDROTOLtJQUI^ONE, OrCIN, 
and Methyl pybocateohin 

w.OXY.TOLXJENE FHOSPHINIC ACID 
CACH(0H)P(0H)2 [90°] Formed, together 
with (OaHa aH(OH))2PO OH [165°] by heating 
benzoic aldehyde with hypophosphorous acid 
(Ville,0 B 107,659, 110,348) Plates, decom 
posing at 140° with formation of benzoic aldehyde 
Beduces AgNO, — Ba(HA")^aq small plates 
Acetyl derivative CHPh(OAc) P(OH)2 
« OXY TOLUENE PHOSPHONIC ACID 
C,H4CH(0H)P0(0H)2 [173°] Made from 

benzoic acid by successive treatment with PCI, 
and water (Fossek, M 7, 84) Hard crusts (from 
benzene and HOAc) — BaA" — Ba(HA")2 

OXY-TOLDENE STTLPHONIC ACID v 
Gbesol sulphonic acid 

OXY o-TOLDIC ACID CgH^O, le 
0«H,Me(OH) C02H[2 3 1] Oxy methyUbemoic 
acid Mol w 152 [183°] Formed by the 

diazo* reaction from amido 0 toluic acid [191°], 
and by potash-fusion from sulpho 0 toluio acid 
(Jacobsen, B 16, 1968 , 17, 168) Needles, sol 
cold water, alcohol, and ether, si sol chloroform 
Volatile with steam FeGl, gives a brown pp 
Methyl derivative 03H,Me(OMe) GOjH 
[146°] Needles, b1 sol cold water —CaA'2 2aq 
Oxy-o-toluic acid G3H,Me(0m GO^Hp 4 1] 
[179°] Formation —1 By potasn fusion from 
the corresponding aldehyde (Tiemann a Schot* 
ten, B 11, 778), and the correspondmg 


C.H3Me(S02NH2) GOgH (Jacobsen, B 14,40) — 
2 By heating m>cresol with GCl^ and alcoholic 
NaOH (Schall, B 12, 819) —3 From amido-o 
toluic acid [0 165°] by the diazo reaction (Jacob 
sen, B 17, 164) 

Properties — Needles (conta nmg Jaq), v sol 
hot water, alcohol, and ether, msol cold chlord 
form Not coloured by FeOlj Yields m cresol 
on distillation — CaA'2 2aq crystals, v sol water 
Methyl derivative C<,HsMe(OMe) CO JI 
[176°] Needles (from water) 

Oxy-o-toluic acid OeH3Me(OH) C02H[2 5 1] 
[172°] Formed by potash fusion from the cor- 
responding 0eH,Me(S03NH2)C02H, ana also 
from amido 0 toluio acid [196°] by the diazo 
reaction (Jacobsen, B 14, 41 , 17, 163) Pnsms, 
sol alcohol, ether, and hot water, v si sol chloro 
form Volatile with steam FeClj gives a brown 
pp The Cu salt forms bluish green plates 
Oxy o-toluic acid CaH3Me(OH) C02H[2 6 1] 
[168°] S 143 at 25° Formed by potash- 
fusion from bromo 0 toluio acid (Jacobsen, B 
16, 1962) Long needles, v sol hot water, alco 
hoi, and ether Volatile with steam At 200° it 
yields m cresol FeClg gives a bluish violet colour 
Oxy-w-toluic acid C«H3Me(OH) CO HL') 2 1] 
Homosalicylic acid {$) Cresotic acid [164°] 
Formation —1 By the action of CO^ on 
sodium 0 cresol (Engelhardt a Latsohinoff, Z 
1869, 623 , Kekuk, B 7, 1006 , Ihle, J pr [2] 
14, 456) — 2 By heating 0 cresol with CCI4 and 
NaOH at 100° (SchaU, B 12, 8 6) —3 By 
means of potash fusion from the correspondmg 
C3H3Me(S02NH2)C02H (Jacobsen, B 11, 902) — 
4 From c amido toluio acid (Jacobsen, B 14, 
2354) 

Properties — Long needles, sl sol cold water, 
V sol chloroform Volatile with steam FeCl, 
gives a violet colour Poisonous (Dunstan a 
Black, Ph [3] 21, 429) 

Methyl derivative C,Hg(OMe) COjH 

[81°] Feathery needles 

Methyl ether MeA' (235°) SG || 

1 1444 (Pinner, B 23, 2938) 

Ethyl ether (248°) S G §f 1 1020 

With benzamidme it forms C^jHj^NjO crystal 
Using in yellowish needles, msol acids and 
alkalis (Pinner, B 28, 2939) 

Nitrile C^H^OH) ON [88 5°] Got from 
its acetyl denvative, which is formed by the 
action of AcjO on the oxim of c toluio aldehyde 
(Paschen, B 24, 3669) Tables, v sol alcohol 
Oxy m toluic acid 0,H3Me(0H)C0,H[3 4 1] 
[173°] Formation — 1 By potash fusion from 
the correspondmg G3H3Me(S03NE[2)002H (Jacob- 
sen, B 11,897, Eemsen a lies, Am 1,87, B 11, 
462 , Mahon, Am 4, 186), from bromo m-tolnio 
acid and from chloro m- toluic acid [210°] (Jacob 
sen, B 14, 2351 , 18, 176^ —2 By heatmg 
o cresol with CGI4 and NaOH , the yield bemg 
40 p 0 (Schall, B 12, 816) — 8 By the diazo 
reaction from amido m toluio acid (Bemsen a 
Kuhara, Am 8, 428) — 4 By oxidation of the 
corresponding aldehyde (Tiemann a Schotten, 
B 11, 777) 

Propertus — Long needles (containing ^aq), 
sol hot water, alcohol, and ether, msol cold 
chloroform Gives no colour with FeOl^ Yields 
o cresol when heated with HClAq at 180° Givet 
a nitro* compound [85°]. 
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Salts — CaA'^Saq minute needles — 
SaA'sSaq.— CuA'jl^aq blue flocculentpp 
Methyl derivative OaH,Me(OMe) CO^ 
[198°] Minute needles Got by saponifying 
C,H3Me(OMe) CO Me [67°] (Schall) The amide 
CaHsMe^OMe) CONH^ [144°] is prepared from 
C,H,Me(OMe) [1 )], 01C0NH„and AlCl^CGatter 
nmnn, A 244, 64f 

Ethyl derivative CaH,Me(OEt) COJH 
[199°] Obtained by saponification of the amide 
C^aMe(OEt) CONHj [167°] which is got from 
CAMefOEt) and OICONH, (G)— CaA'2 2aq 
(Brown, Am 4, 375) 
s Oxy m toluic acid 

OeHgM^tOH) CO,H [3 6 1] [208°] Formed 

from m toluic acid by sulphonation followed by 
potash fusion, the resulting acid being freed 
from its isomeride by steam distillation (Jacob- 
sen, B 14, 2357) Formed also by the action 
of baryta water on CjjHjjOa [90°], which is ob- 
tained from acetyl pyruvic ether and NaOHAq 
(Claisen, 5 22,3271) Needles or prisms, v sol 
hot water, not volatile with steam — CaA'3 2aq 
prisms — SrA'j 

Methyl ether MeA' [93°] Needles. 

Oxy m toluic acid 

OaHsMe(OH) C02H[3 6 1] p-Homosalicyltc acid 
(a) Creosohc acid [161°] 

Formation ~ 1 By passing COj over p cresol 
m which sodium has been dissolved (Engelhardt 
a La*sohinofif, Z 1860, 622, 712 , Kolbe a 
Lautemann, A 115, 203 , Ihle, J pr [2] 14, 455) 

2 By heating p cresc’ with CCI4 and NaOH 
(Schall, B 12,816) —3 By potash fusion from 
chloro m xylene sulphonio acid (Voigt, Z [2] 5, 
577, B 2, 284), from m xylene sulphonic acid 
(E a L ), from (1,3,4) xylenolor its (fi) sulphonio 
acid, from bromo m toluic acid, and from sulpho- 
rn toluic acid (Jacobsen, B 11, 374 , 14, 2352 , 
Staedel a Holz, B 18, 2919) —i By oxidation 
of the corresponding aldehyde (Tiemann a 
Schotten, B 11, 778) — 6 From amido toluic 
acid [172°] by the diazo reaction (Panaotovic, 
J pr [2] 33, 64) 

Properties —Colourless trimetric prisms 
(from water), si sol water, v sol alcohol, ether, 
and chloroform Volatile with steam Its 
aqueous solution is turned violet by FeClj 
Cone HClAq at 180° yields p cresol POCl„ 
forming various dehydration products (Schiff, A 
246, 43) Distillation with Ao^ yields CuHi^O, 
[143°] (Kostanecki, B 18, 1988) 

Salt — BaA'2 2aq leaflets 
Methyl ether MeA' (242°) SG ff 
1 1438 Liquid (Pinner, B 23, 2938) 

Ethyl ether EtA' (251°) SG || 
1 1037 Reacts with benzamidme, forming 
Cji.jNgO crystalhsmg m yellowish needles (P ) 
G,H3Me(OH)CONH3 [178°] Got 
from the acid by treatment with POCl, at 60° 
followed by alcoholic NH, at 160° (Sohiff, G 
17, 569, A 245, 43), and from the ether and 
NH, (Goldbeck, B 24, 3669) Needles (from 
alcohol) PA forms C,H«(OH) CS NH, [127°] 
Anihde 0 A{OH) CONEUPh [63°] Plates 
Nitrile aA(OH) ON V sol alcohol Its 
acetyl denvati^ve [67^ is got by the action of 
A02O on the oxim of toluic aldehyde 

Methyl derma five OjH,®'fo(OMe) 00^ 
[70°3 (L), [67°] (Schall. B 22, 749) Long 
nee&ei — AgA.' 


Amide of the methyl derivative 

CeH3Me(OMe) CONH, [163°] Made from 
03H4Me(0Me) and ClCONl^in presence of Aid, 
(Gattermann, A 244, 66) Needles (from hot Aq) 
Nitrile of the methyl derivative 

C,H3Me(OMe) CN (270° uncor ) Made by 

warmmg diazotised amido p cresol with CuCy- 
(Limpach, B 22, 351) Oil 

Amide of the ethyl derivative 

C,H,Me(OEt) CONH [162°] Made from 
C.H^MefOEt), CICONH,, and AlCl, (G ) Silky 
needles (from dilute alcohol) 

Oxy p toluic aoid 0,H,®^e(OH) CO,H [4 2 1], 
(7) Cresotic acid m-Homosalicylic acid [177° 
cor] Format/um — 1 By passing CO, mto m 
cresol in which sodium has been £ssolved (E a 
L , Biedermann a Pike, B 6, 328) — 2 By oxida- 
tion of the corresponding aldehyde (Tiemann a 
Schotten, B 11, 777) — 3 By heating m cresol 
with CCI4 and NaOHAq (Schall, B 12, 816) — 

3 By potash fusion from p xylenol (Jacobsen, 
B 11, 570) 

Properties — Needles (from water) or mono 
clinic prisms (from alcohol), m sol hot water, 

V sol alcohol and chloroform Volatile with 
steam FeCl, gives a red colour HClAq at 
170° yields m cresol 

Salts — CaA'o 3aq — Ba A', 3aq prisma 
Methyl ether UeK' (243°) 80^111395 
(Pinner, B 23,2938) 

Ethyl ether EtA' (254°) S G 0973 
Converted by benzamidme mto O^HpNjO crys- 
tallising m needles [215°] 

Methyl derivative 0,H5Me(0Me) CO^H 
[104°] Leaflets, sol hot water (Schall) 

Ethyl deiivative C^HiMe(OEt) COjH 
[109°] Got by oxidising the ethyl derivative of 
thymol (Paterno, J 1879, 519) 

Oxy p toluic acid C^HsMe(OH) COgH [4 3 1] 
[207° cor] 

Formation — 1 By potash fusion from sul 
pho p toluic acid or its mono amide (Flesh, B 6, 
481 , Remsen a Hall, Am 2, 54 , Wemreich, B 
20, 981), and from chloro or bromo p toluic 
acid (Genchten, B 11, 368) — 2 From nitro- 
toluic acid [190°] by reduction, followed by the 
diazo reaction (Fittica, B 7, 927) 

Properties — Needles , sol hot water, alcohol, 
and ether, msol chloroform Volatile with 
steam Not coloured by FeCl, Gives 0 cresol 
on distillation with lime 

Salts — Ca A'^ 4aq — PbA , 2aq needles 
Ethyl ether EiA! [76°] Prisms 
Methyl derivative C„H3Me(OMe) COA 
[166°] Needles (by sublimation) — BaA'2^^4 
CD Oxy 0 toluic acid CH2(OH) CA CO^H 
[118°] Made by dissolvmg phthalide m boiling 
NaOHAq (Hes8ert,B 10,1440, 11,237) Powder, 

V si sol cold water, v sol alcohol and ether 
Changes on fusion, and on boihng with water, 
into its anhydride — BaA'2 — AgA' ootahedra 

Anhydride v Phthamde 
w-Oxy p toluic acid CH3(OH) C3H4 GOgH. 
Oxymethyl-bemoic acid [181°] Formed, to- 
gether with terephthalioaoid and C^HJCHa-OH),, 
by boiling terephthaho aldehyde with NaOHAq 
(L6w, A 231, 373) Formed also by boilmg 
OHjErCeH^CO^ with baryta-water (KokiaA a. 
Dittmar, A 162, 342) Plates or needles, ▼ floL 
water and ether Not reddened or resmiflicd biy 
H2SO4 —AgA' 
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Bi*ozy.o*tolaie acid C«H2Me(0H),C02H 
[2 5 81] CresoruUtcacid MoLw 168 t^45^ 

8 86 at 0^ Formed by fusing di sulpho o-toluio 
acid with potash (Jacobsen, 16, 1960) Long 
needles, v sol alcohol and boiling water FeCl, 
gives a brownish-black colour Bi^uces alkahne 
Ag and Gu solutions Cone H3SO4 gives a bright 
red colour on heatmg NH^A' 2aq pnsms 
Bi ozy-toluie acid Methyl derivative 
CAMe(OMe)(OH) CO*H [13 4 6] Creosol carb- 
oxylic acid [182°] Obtained by the action of 
CO2 upon sodium creosol (Wende, B 19, 2324) 
Goncentnc needles Sublimable Y sol alcohol, 
eUier, and chloroform, si sol water, nearly insol 
benzene Gives a blue colouration with FeCl, 
Salts — NH,A' needles — KA' small 
readily soluble needles — BaA'j small needles 
— PbA', white pp -CuA'j yellow powder 
Methyl ether MeM [92°] , small colour- 
less trimetrio crystals, ah c^ 5285 1 0 7334 
Gives a bluish green colour with FeCl, 

Ethyl ether EtA' [77°] , small needles 
Di ozy-m toluio acid 0„H2Me(0H}2 CO^H 
[12 4 3or5] Cresorctn carboxylic acid [208^ 
Made by boiling cresorcin (di oxy toluene) (1 pt ) 
with NaHCO, (4 pts ) and water (8 pts ) (Kosta 
necki, B 18, 3203) Prisms (containing aq), v e 
sol water —KA' 2aq prisms, v sol water 

Dx - ozy p - toluio acid 0,H2Me(0H)2C02H ^ 
[4 5 31] [176°] Formed by heatmg disulpho 

toluic acid with KOH (Weinreich, B 20, 981) 
eedles, v sol water, alcohol, and ether 
Di - ozy - toluic acid 0aH2Me(OH)2CO2H 
Hydrotoluquinone carboxylic acid [206°-210®] 

8 07 at 8° Formed by heating hydrotolu- 
quinone with KHCO3 and cone KSO,Aq at 160° 
(Brunner, M 2, 458) Trimetric plates (from 
alcohol) or indistinct crystals (contaimng ^ aq) 
(from water), m sol hot water and alcohol 
FeCla gives a blue colour Eeduces ammoniacal 
AgNO, in the cold Yields hydrotoluquinone on 
fusing Cone H2SO4 at 160° yields tetra oxy 
di methyl anthraquinone, a dark red powder — 
CaA'2 2aq — BaA'2 2aq — PbA'j 2aq crystalline 
Ethyl ether EtA' [98°] Needles 
Di ozy jp- toluio acid CaH2Me(0H)2C02H 
Orsellic acid Orsellinic acid Orsellesic acid 
[176°] S (ether) 22 at 20° Formed by boil 
mg lecanonc acid or erythnn with lime water, 
baryta water, or NaOBLAq (Stenhouse, P M [3] 
32,300, Pr 12,263, A 68,61, Hesse, A 117, 
312 , 139, 35) Pnsms (containing aq), v e sol 
alcohol, sol water Splits up on fusion, or on 
boiling with water, into COj and orem FeCl, 
gives a purple colour Bromine gives tri bromo 
orcin POClg acting on the anhydrous acid at 
90° forms a blue liquid which, when poured into 
water, ppts C4oH,gP4024, a blue substance with 
coppery lustre resembhng mdigo The solutions 
of tins * phosphorsellic acid ’ in water and alco 
hoi are mtensely blue, and it is ppd from aqueous 
solution by HCl, by HjSO^, and by NaCl 
Phosphorsellic acid forms 04^22^b,P4024 and 
C^H-4Pb,|p40,4, an anilide C4^g4(NHPh)2P402a 
which ^ves CggH,gPbg(NHPh)4Pg044, and an 
acetyl denvative 04gHggACgP4024 as a dark violet 
mass which gives C4gE^(PbOH)gAo,p4024 (Schiff, 
A 228,56) 

Salt — Ba(0gH204)2 prisms 

Methyl ether MeA' Made by boiling 


lecanonc acid or erythnn with MeOH Silky 
needles (from boiling water) 

Ethyl ether EtA' [182°] Got m like 
manner (Heeren, 8chw J 59, 841 , Liebig, P 
21, 82 , Kane, Tr 1840, 237,. 279 , Schunok, A 
41, 160 , 61, 72, Bochleder fT Heldt, A 48. 5, 
Stenhouse, 0 J 20, 224 , Striker, A 68^ 111 , 
Hesse, A 117, 297) May bei> prepared by re- 
peatedly exhausting Boccella tincUma with boil- 
ing alcohol and evaporating the extract Thin 
needles, nearly insol cold water, v sol alcohol 
and alkalis Yields 0,0l2Me(OH)2CO2Et [162°] 
on chlorination 

Isoamyl ether OgH,,A' [76°J Prisms 
Di ozy -o-toluio acid OgH;^Me(OH)2COH 
[6 4 2 1] Paraorsellic acid [172°] u 17 m 
the cold Formed by heating oroin with a solu- 
tion of ammonium carbonate, KHCOg,orNaHCOg 
(Senhofer a Brunner, M 1, 236 , Bistrzycki a 
Eostanecki, B 18, 1986), or by heatmg potassium 
orem m a current of GO^ at 250° (Schwarz, B 
13, 1643) Needles (containmg aq), si sol water, 

V sol alcohol and ether FeClg gives a blue 
colour Boiling water decomposes it into CO, 
and orem POCl, followed by water gives 
P2(CgHg04)5, a chrome-green powder (Sohifif, A 
228,66) — KA' -BaA'g6aq — Ba,(GgHg04)j8aq — 
GuA'^4aq — AgA' nearly msol water 

Di ozy-m-toluic acid 

GH,(OH) G.H,(OH) CO,H[3 2 1] [142°] Formed 
by reduction of aldehydo o-oxy-benzoic acid with 
sodium-amalgam (Beimer, B 11, 792) Aisrns, 

V sol water, alcohol, and ether FeClg gives a 
j violet colour H3SO4 gifes a red colour Boil 

ingHGlAq resimhes it ' 

Di ozy m-toluio acid 

GHg(OH) 0,H3(0H) COgH[6 2 1] [above 270°] 
Formed by reduction of aldehydo p oxy benzoic 
acid (R) White powder, si sol water Not 
coloured by FeCl, or by H^SOg 
Di ozy m toluio acid 

GH2(0H) GgH,(OH) C02H[3 6 1] Made by re 
duemg aldehydo o oxy benzoic acid (R ) Prisms 
(from ether), si sol water, m sol alcohol and 
ether FeGl, gives a violet colour Oxidised by 
KMn04 to oxy isophthalic acid, and by aqueous 
KjGrgO, to aldehydo oxy benzoic acid 

References — Di bbomo oxv -toluio icn> and 
Di-iodo-orssllic aoid 

OXY-o TOLUIC ALDEHYDE GgHgOg le 
GgH,Me(OH) GHO[2 4 1] [110°] Prepared, 

together with the (4,2,1) isomeride, by heatmg 
m cresol with chloroform and NaOHAq (Tie 
mann a Schotten, B 11, 773) Flat leaflets 
(from water), not volatile with steam FeCl, 
gives a red colour 

Phenyl hydrazide 

CgHgMe(OH) CH N^HPh [161°] (Paschen, B 
24, 3671) 

Ozy m toluio aldehyde CgHgMe(OH) CHO 
[3 4 1] [116°] Formed, together witii the 

(3,2,1) isomeride, by the action of chlorofonp 
and potash on 0 cresol (Tiemann a Schotten, B 
11, 772) Long pnsms (from water), not volatile 
with steam FeCl, gives a bluish violet colour 
Yields a nitro- denvative n.62°] 

Acetyl derivativeO^{OAc)GB.O [40°] 
(276°) Needles (Staats, B 13, 188, Barbier, 
Bl £2] 88, 62, O JB 90, 87). 

Ozy-m-toluie aldehyde OgH,Me(0|i) GHO 
[8 2!l] [17°] (209°) Formed as above (T a. 8). 
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Cmtals, volatile with steam FeCljgives a bluish 
eoiour Forms a yellow solution m NH^Aq 
Aeetyl derivative (267°) (B). 

OxifUn [99°] (Paschen, B 24, 3668) 

Fhenyl hyd^azide [95°] Tables 
Oxy-m-toluio aldehyde 0,H,Me(0H) CHO 
[8 6^ [66°] ^218°) Formed by the action 

cf GHCl, and KCH on p cresol (T a S ) White 
leaflets FeCl, gives a green colour Yields a 
nitro- derivative [141°] 

Acetyl derivative G«H,Me(OAc) CHO 
[67°] Long needles Made by the action of 
Ac^O on the ethereal solution of the K salt 
Combines with NaHSO, With ACjO it unites 
m the cold, forming CaH3Me(OAc) CH{OAc)j, 
which crystallises in prisms [94°] and does not 
combine with NaHSO, 

Methyl derivative CaH3Me(OMe) CHO 
(254°) Colourless liquid 

Oxim C,H,Me(OH) CH NOH. [105°J 
Needles (Gkildb^k, B 24, 3658) 

Oxy-p-toluio aldehyde CaH,Me(OH) CHO 
[4 2 1] [54°] (223°) Made, together with the 

{2,4,l)*isomende, by the action of chloroform and 
potasn on w-oresol (T a S ) Crystals, volatile 
with steam FeCl, gives a violet colour 

Di oxy o-toluio aldehyde CaH2Me(OH)2CHO 
[6 4 2 1] Orcyl aldehyde [178°] Formed by 
neatmg orcin with chloroform and potash (Tie 
mann a Helkenberg, B 12, 999), and also by 
potash-fusion from methyl umbelliferone (Peoh- 
mann a Welsh, B 17, 1646) Needles, sol 
alcohol and hot wate** FeCl, gives a reddish- 
brown colour Aniline forms the compound 
C«H.^Me(OH)aCH NPh [126°], crystallising m 
yellow prisms 

Di oxy 7»-tolaio aldehyde Methyl den- \ 
vative C«HaMe{OH)(OMe)CHO [5 2 3 1] (270°- 
275°) Formed by the action of chloroform and 
NaOHAq upon creosol (Tiemann a Eoppe, B 
14, 2026) Oil, sol alcohol FeCl, colouis its 
alcoholic solution green 

OXY-TOLIJIDINE v Am tdo cresol 
OXT-TOLUQTJINOLnCB v Oxy-methyl- 

QUDsOLINE 

DI-OXY-TOLUQUINONE C,HMe(OH)aO,. 
[177°] Made by digesting oxy phenylamido- 
toluqumone anilide with dilute EOHAq (Hagen 
a Zmcke, B 16, 1562) Brownish yellow plates, 
V sol most solvents May be sublimed 

Tri-oxy toluquinoiie C,Me(OH),Oa Formed 
from tn amido-orcm by treatment with FeCl,, 
the resultmg amido diimido-oroin being heated 
with HClAq at 150° (Merz a Zetter, B 12, 2044) 
Lark crystals, nearly msol cold alcohol Yields 
a crystallme tn acetyl denvative 

Beference — ^Di-bromo- and Di chlobo- oxy- 

TOLUQUINONB 

OXY-'^OLUaFINOXALINE 

[267°] Formed by 

oxidation of its dihydride [c 127°], which is got 
by condensing tolylene diamine with ohloro- 
aoetic ether (Hmsberg, B 18, 2870 , A 248, 75)« 
or by reducing nitro-tolyl amido acetic acid 
(PlOohl, B 19, 6) Yields a methyl denvative 
[71°], and an ethyl denvative [67°] 

isoneride v Oxy METHTL-qumoxxxjNx 

Bi-oxy-tolnquinoxaline 0,H,Me<^^ ^ 
[above 800°] Formed by heating tolylene-c 


diamme with oxalic aoid at 150° (Hmsberg, B, 
15, 2690 , A 237, 348) by reducing nitro-tolyl* 
oxamio aoid, and by heating tolylene-diamme 
dioyamde with HClAq at 150° (Bladm, B 18, 
670) Needles— NaHA'' -Ag,A".— HA'' HOAo. 
Plates. 

BI-OXY-DITOLYL 

[3 4 1] C,H,Me(OH) CAMe(OH) [1 8 4] o-Du 
cresol [167°] (H), [161°] (G) Made from 
di amido-ditolyl by the diazo- reaction (Gerber, 
B 21, 749, Hobbs, B 21, 1067) Needles, si 
sol hot water, v sol alcohol and ether Yields 
a di mtro denvative [273°] 

Di-acetyl derivativeCy^yii^kQ)^ [131°] 
Di benzoyl derivative [185°] Needles 
Di-ethyl ether C,4H„(OEt)y [156°] Made, 
together with ditolyl, by the action of alcohol on 
di amido-ditolyl (SeWtz, B 17, 468) White 
plates, sol hot alcohol 

D% propyl ether [115°] Leaflets. 
Di-isoamyl ether [69^ 

Tetra-oxy-dltolyl C,4H,404 le 
[1 2 5 6]C.H,Me(OH)2.CAMe(OH),[6 1 2 5] 
[202° uncor ] Formed by oxidismg hydrotolu- 
quinone, dissolved m HOAc with MnO, and 
H2SO4 m the cold (Brunner, M 10, 174) FeCl, 
oxidises it to the quinhy drone 0„]^0„ crystal- 
lising in violet scales [220° uncor ], and finally 
to the qumone C,4H,o04 [163°], crystallising m 
yellow prisms 

Tetra acetyl derivative 
C,4 H„(OAc )4 [135°] Made by heating with 

NaOAc and Ac,0 at 160° Needles 

Anhydride C,AMe,,(OH),0 [232°] Got 

by heatmg C,2H4Me2(0Me)202 with HClAq at 
180° (Nietzki, B 11, 1281) Colourless plates 
(containing aq) (from dilute alcohol) 

Di-methyl ether C,^4Me3(OMe)2(OH)3 
[173°] Formed by partial methylation Colour- 
less needles, quickly oxidised in alcoholic solu- 
tion by air Yields a di acetyl denvative 
C,2H4(Me(OMe)(OAo)[6 1 2 5])2, crystalhsing in 
needles [123°] (Noeltmg a Werner, B 23, 3248) 
Dehydride of the di-methyl ether 
C,.H„04 C,2H4Me2(OMe),0,. [163°] Formed 

by oxidation of the di methyl ether of hydrotolu- 
quinone by chromic acid mixture (Nietzki, A 
216, 161) Dark-red needles (from alcohol) 
Tetra^methyl ether C,4H,^(OMe)4 [129°] 
Dimethyl ether C,4H,„(OEt),(OH)2 [133°] 
Formed by the action of alcoholic ammomum 
sulphide on the dehydnde (or qumone) 
C,4H„(OEt)P2» which crystallises in green-black 
needles [139°], and is made by oxidismg 
C,H,Me(OEt)2With chromic acid mixture (Noelt- 
ing, B 23, 3247 , Bl [3] 4, 806) White needles 
o-OXY m-TOLYL-ACETIC ACID C,H,oO, le 
[1 8]C,H4Me CH(OH) CO2H m-Methyl man- 
delic acid [84°] Formed from m-toluic alde- 
hyde, ECy, and HCl (Bomemann, B 17, 1469) 
Small platM ^rom benzene), v sol water 
a-Oxy-n-tolyl-aeetio acid 
[1 4]C.H4Me.CH(OH) CO,H. [146°] Made by 
reduction of p-tolyl-glyoxyUo acid by zinc dust 
and ammoma (Claus a. Eroseberg, B 20, 2050) 
Tables (from water) — NaA' — EA' Jaq — CaA'^ 
— BaA'jJaq 

Ethyl ether EtA' [77°] Needlea. 
«4)XYT0LYL-ALLYL-THI0.D&SA 
[1 2]C,H4(CH,0H) NH CS NH C,H, 
j Formed from o-amido benzyl alcohol and alljd 
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ihiocarbunide in benzene Oil, changed by 
wanning with HClAq to 
[91®] Converted by HgO in alcohol to oxy allyl- 
quinazolme dihydride 0 ,H.<nh oo’^’> ’'*“*•* 

crystaUises m four sided prisms [78°], and yields 
B'jH^tOl, [171®] (SSderbaum a. Widraann, B 
22, 1670, 2937) 

OXY- TOLYL -BENZTLIDENE - TOLYLENE- 
DIAMINE O^H^oNjO i e 
0,H, NH 0,H« N OH OH [160®] Made 
from o-amido di p tolyl amine and sahoyho aide 
hyde (0 Fischer a Sieder, B 23, 3801) Yello\i 
crystals* si sol water, v sol benzene 

OXY-ii-TOLYL BENZYL. METHYL.PY14 

IHIDIira C.H.Me C<^ c(OH)^® 

[240°] Made from p tolenyl amidme hydro- 
ohlonde and benzyl aceto acetic ether (Pinner, 

B. 23, 3826) Slender needles (from pyridine), 
insol water, v si sol hot alcohol 

OXY-TOLYL CABBINOL 

C, ,H,Me(0H) CH,OH[5 2 1] [105®] S 6 7 at 

16° Made by reduction of (2,6,1) oxytoluio i 
aldehyde with sodium amalgam (SchoU^n, B \ 
11, 784) Colourless leaflets ! 

TRI-OXY TRI TOLYL CARBINOL Anhy- 

dnde 0ja„0, t« (CAMe(OH))C<^*®>“® 

Cresaunn Formed by heating p cresol \\ith 
formic acid and ZnClj at 110® (Nencki, J pr [2] 
26, 276) Red amorphous powdei, insol water, v 
sol HO Ac Forms a crimson solution in alkalis 
DI-OXY-DITOLYL DIOARBOXYLIG ACID 
C,gH, 40 g Made by heating sodium di oxy ditolyl 
with CO^ in a closed vessel at 160® (Deninger, 
B 21, 1639) Crystals, insol water, si sol 
alcohol and ether Not melted at 290® FeClj 
gives a blue colour Yields a di acetyl derivative 
CoH.A [163®] 

OXY-TOLYL-CROTONIC ACID Anhydride 
V Di methyl coumarin 

Di oxy-tolyl orotonio acid Anhydride 

C,HaMe(OH)<;Q^!_^Q Di methyl umh( lli 

ferone [250°] Made by the action of H^SO, on 
a mixture of acetoacetic ether and orcin (Pech 
mann a. Cohen, B 17, 2188) Needles (from 
alcohol), nearly insol water On boilmg with 
NaHSOjit forms a solution coloured red by FeCl, 
Acetyl derivative ChHbAoO, [195®] 
Needles, V sol alcohol 

TRI OXY-TRI-TOLYL ETHANE 
CaH,Me{OH) CH^ Cfl(0«H,Me OH) Three 

isomendes with this formula are got by warming 
di-ohloro-ethyl ether with o , m , and p- cresol 
respectively (Brdckner, A 267, 322) They are 
amorphous powders, v sol alcohol and ether, 
insol water, and yield tri acetyl derivatives 
which are oxidised by FeCl, to anhydrides 
LO,H,Me(OH) CH2.0(OAMe(OH)) JjO 

OXY-TOLYL-KYDRAZINE Methyl deri- 
vative [1 4 3] CAMe(OMe) NH NH* [46®] 
Oot from the methyl ether of amido p cresol by 
treatment with nitrous acid and subsequent re- 
duction (Limpach, B 22, 351) OrystaUme 
Oxy-om-di-tolyl-hydrasine Ethyl deriva- 
tive [2 l]0,H4Me NH NH CAM6(0Et)[l 3 4] 
[78®], Made by reducing the azo- compound 


With alcoholic ammonium salphide (Noelting a 
Werner, B 23, 3260, Bl [2] 4, 796) White 
crystals, insol water, sol alcohol 
The isomerides 

[2 l]C,H 4 Me NH NH C,H,Me(Ofit)[l 5 2] [138®], 
[4 l]CgH 4 Me NH NH CgH,Me(OEt)[l 3 4] [®7®], 
and [4 l]C,H 4 Me NH NH 0.1 jMe(OEt)[l 6 21 
[153®] are formed in like manner * 

DI OXY-DI TOLYL KETONE O^Hi.O, le 
CeH,Me(OH) CO C.H,Me(OH) [138®] Got by 
potash-fusion from o cresol benzem, which is a 
product of the action of benzotrichloride on 
0 cresol (Schroeter, A 257, 74) Colourless 
needles, v sol alcohol and ether 

Di oxy di tolyl ketone CO(C.HjMe OH)^ 
[104®] Made fromp cresol phthalem C^ H,gO, 
by potash fusion (Drewson, A 212, 344) Yellow 
needles (from alcohol), insol watei, v sol 
alkalis 

OXY p TOLYL METHYL ETHYL PYRIM 

IDIlIEC.H,MeC^^®|^y|^OEt [218°] Made 

from p tolenyl amidine and ethyl acetoacetio 
ether (Pinner, B 23, 3826) Hair like needles, 
m sol hot alcohol 

OXY-TOLYL METHYL KETONE C.H,„0, i e 
[1 2 5]C.H,Me(OH) CO CH, Formed 

from amido m tolyl methvl ketone by the dia/o 
reaction (Khngel, B 18, 2b‘)‘)) Flat white 
prisms, \ sol alcohol and hot water FeCl, 
gi\es a yellowish brown colour 
Di oxy tolyl methyl ketone 
C.HMe(OH) COCH, adb®] Made from 
orcin, HO Ac, and POCl, (Rasinsky, J pr [2] 26, 
59) Nei dies, \ sol alcohol, ether, and HOAc 
FeCl, colours its aqueous solution black 
OXY 0 TOLYL METHYL PYRAZOLE 

O..H,N,0 

Foimod by heating o tolyl hydrazine with aceto 
acetic ether at 140® (Knorr, B 17, 549) Colour 
less cnstals With KOH and Mel it yields 
C„H„MeN,0 [97®j 

Oxy p tolyl methyl pyrazole Oj,H, N 0 
[140®] From p tolyl hydrazine and acetoacetic 
ether (K ) Yields a methyl derivative [137®] 

The compound C,H, r217°] 

IS fonned, together with C, 2 ^kN 402 by heating 
p tolyl hydrazine with thio acetoacetic ether 
(Buchka a Sprague, B 22, 2665 , C J 59, 340) 

OXY TOLYL METHYL PYRIMIDINE 

OAMe [216°] Made from 

tolenyl amidine and acetoacetio ether (Glock, 
B 21, 2658) Long white needles, m sol hot 
alcohol — Salts B'^H^PtCl. 2aq [241®] — 
B'jH^Cr^OJaq [o 170®] Yellow plates — 
B'C.H,N,0, [196^ Yellow needles 

i8 OXY TOLYL- DIPHENYL. ETHYLIDENE- 
AMINE C,H,N CPh CHPh OH [141®] Made 
by heatmg benzoin with o toluidine at 160® 
(Bandrovski, M 9, 693) Canary yellow needles 
OXY-TOLYL-PROPIONIO ACID m 

CHj 0(C,H,)(OH) COaH Got fror" di bromo oxy 
tolyl-propiomo acid CHBr8C(C,H,)(OH) CO^H 
by reducing with sodium amalgam (Bottmger, 
B 14, 1598) Long four sided tables, v sol 
water 



OXY-UBBA. 


785 


OXT.BI p-TOLYL PTBAZIHS T$tra- 
hydride O^Me QJEL,U^ 

* Ihtolyhnonoaci^peraBtne * ^68 6°] Made 

from p-toluidme by Buccessive treatment with 
ethjlene bromide and a mixture of ohloro-acetio 
pd and NaO^Jo (Bischoff, B 22, 1786 , 28, 
^36) Crystals, v sol water and ether 

Di-oxy-di-o-tolyl-pyraxine Dihydride 

0;H,MeN<^™»>NO.H.Me DUolyldi- 

S erazme [184®] Formed from di-o tolyl- 
ne - diamine and oxalic acid at 200® 
(Bischoff, B 22, 1806 , 23, 2034) 

Di bxy dip tolyl pyrasine dihydride [238®] 
Made by dissolving oxy di-p tolyl pyrazme tetra- 
hydride m HOAc and oximsmg with nitrons or 
chronuo acid (B ) Colourless plates, v sol. 
aniline and alcohol, si sol ether and hot water. 
Alcohoho potash yields di tolyl ethylene-diamine 
[97®] and oxalic acid 

Bi oxy s di o tolyl pyrazme Dthydride 
0^,Me N c^>N 0 AMe [160»] 

Formed by heating o tolyl-amido acetic acid at 
220® (Bischoff a Nastvogel, B 22, 1787) and by 
the action of potash on the product of the action 
of chloro acetyl chloride on o toluidme (Widman, 
J pr [2] 38, 299, 306) Rectangular plates (from 
alcohol), insol water, sol cone HClAq 

Beactions — 1 PCI5 forms the compound 

C H, C,H, ciyatalhsing from 

alcohol m white needles [201®] —2 Alcoholic 
po<<MhformsO,H,N(Ca.CO^) CO Ca, NHC^„ 
a white crystalline sohd [129°] decomposed by 
cone HClAq at 160° mto MeCl, 0 toluidme, and 
CHIsHCH,COjH 

Salt --(C,«H„N,Oa),H;PtCl. 4aq [176°] 

Di oxy di p tolyl-pyrazme Dihydride 
[263°] Formed from oxalic acid and p tolyl 
amido-acetic p toluide (B a N ) Made also by 
boiling the bromo acetyl derivative of p toluidme 
with alcoholic potash, or by heatmgp tolyl amido 
acetic acid at 200° (Abemus, J pr [2] 40, 433) 
Long white needles, insol water, m sol alcohol 
Di oxy qp di-tolyl p3rrazme Dihydride 

[1 OAMe[l 4] 

[180®] Made by heating p-toluidme with the 
chloro acetyl derivative of o tolyl amido acetic 
acid at 140° (Abemus, J pr [2] 40, 448) White 
matted needles, v sol hot alcohol, msol ether 
Tetra-oxy di phenyl-pyraime. Dihydride 
of the di-ethyl derivative 

[1 4]C,H,(OEt) 0^.(OEt)[4 1] 

[265®] El^ender needles 

OXYp TOLYL QUINAZOLIKE C„Hi^,Ot,a 

Madebyoxidxs- 

mg p-tolyl qumazohne dihydnde with bLMnO^ 
(I'aal a Busch, B 22, 2698) Plates ffrom 
mlute alcohol) or needles (from ether), si sol. 
hot water Does not react with hydroxylamine 
or phenyl-hydrazme — B'HOl [214^ Needles — 
B'sH^PtCl. [ab^ve 800®] Golden plates, sol alco- 
holic HCl 

0XY«(Pp ^ TOLYL-QtmrOLlHB 0,A,NO 

u .o!oAM.(OB)‘ 

Tol. UL 


[196®] Got by the diazo reaction from (4,3,1)- 
amido tolyl-qumolme(Weidela Bamberger, M 9, 
104) SmaU plates (from alcohol) Yields (Pp 8) 
tolyl-qumolme on distillation with zmo-dust^ 
Reduction followed by potash-fusion yields oxy- 
isophthaho acid —B'HOl 2aq — B'-HPtCL (dried 
at 106®) Yellow needles 

Acetyl derivative Oi^i^NOj [106®] 
Di-ozy-tolyl-qumoline C^H^NOj [89®] 
Formed, as well as oxy-tolyl qumoline, by the 
above method of preparation Plates (from 
alcohol), soL benzene 

DI-OXY-DI-o TOLYL SULPHIDE OuH^^SO, 
le S(OgH^e(OH)[2 1 4])^ Dioxythiotoluene 
[135®] Formed from di-amido di-tolyl sulphide 
by the diazo- reaction (Tmblar, B 20, 676) 
Amorphous, si sol water, alcohol, and ether 
Di oxy -di- tolyl sulphide [210°-216°J. 
Formed from m cresol by treatment with SOI, 
m CS, (Tassmari, Q 17, 92 , 0 0 1888, 1364) 
Yields an acetyl derivative [44°], which forms, 
on oxidation, the corresponding sulphone [263®], 
which on saponification gives 80^(0j!^0H), 
[133®] 

Di oxy-di-tolyl sulphide [118°] Formed 
from p cresol and SCI, Yields an acetyl denva 
tive [84°] which is oxidised by KMnO^ to a 
sulphone [209®], which on saponification gives 
SO^(C,H.OH)2 [209°] (Tassman, Rend Accad 
Line [4] 4, 47) 

1/ OXY-o TOLYL-THIO-DBEA CgH^N^SO i e 
OAMeNHCSNHOH [92°] Formed from 
o tolyl thiocarbinude and hydroxylamine in 
chloroform solution (Tiemann, B 22, 1939, 
Yoltmer, B 24, 381) Slender needles, almost 
msol chloroform and water, sol alcohol, ether, 
and KOHAq FeCl, colours its alcoholic solu- 
tion violet Yields o tolyl-oyanamide on long 
standing 

Benzyl ether O.H, Me NH CS NH OCH,Ph 
[126°] Made from benzyl hydroxylamine and 
0 tolyl-thiocarbimide 

(»-OXY-o-TOLYL-DREA C,H,„NA it 
OH,(OH)C«H,NHCONH, [c 180®] Formed 
from amido benzyl alcohol, potaasium cyanate, 
and HCl (Soderbaum a Widman, B 23, 16681 
Tables or pnsms, m sol boding water, v si sol 
alcohol Decomposes on fusion, Mcldmg di- 
oxy-di-tolyl-urea CO(NH C,H, CHjOH), [108®], 
which crystallises m needles 

OXYTBOPINE C„H„NO [242°] A base 
occurring m crude belladonnme (Merling, B 17, 
884, Ladenburg, B 17, 163) Crystalline — 
B'APiCl, araq red prisms 
OXY TEUXILLIC ACID 

(O.H,(OH) CH CH CO,H)x [273®]. Formed by 
potash fusion from (a).8ulpho truxiUic acid (Lie 
bermann a Bergami, B 22, 783) Prisms, m 
sol cold water Probably a polymeride of p 
coumano acid An isomeno acid, formed from 
the amido- acid by the diazo- reaction, does not 
melt at 860® ft yields an acetyl denvative 
[244°] (Homans, P. 24, 2691) 

OXY-DRAMIDO-BENZOIC ACID Methyl 
derivative NH, CO NH CjayOMe) COJS 
Awisvramic acid S 05 at 100® Formed from 
potassium oyanate and a solution of the hydro- 
ohlonde of amido-amsic acid (Mensohutkin, A 
168, 99) Needles (from wate^ — CaA',7aq 
OXY-TOEANH,CONHOH [180®] Formed 
from aqueous hydrox!jrlamme nitrate and potas- 
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Blum oyanate in the cold (Dressier a Stem, Z* 
[3] 5, 203) Needles (from alcohol) v. e sol Aq. 
Decomposed by heatmg, yielding nrea Beduoea 
AgNO, FeCl, gives a blue-violet colour — 
KH(GH,N302)2 orystalhne pp , got by adding 
aloohoUc potash to the alooholio solution 
(Hodges, A 182, 214) — (Pb,H(OAo)2(CH,N202), 
cryst^s — (CuCH 2N*02)4H0 Ac green mass 
Ben^j^Ze^AsrNHjOONHOOH^Ph [138°] 
Formed from (o) benzyl hydroxylamme hydro- 
chloride and potassium oyanate (Behrend a. 
Leuohs, A 257, 203) Needles 

Oxy-biuret OjHjNiO, [134°] Formed from 
cone hydroxylamme sulphate and potassium 
eyanate, the mixture bemg evaporated with 
alcohol Minute four sided pnsms, sol water 
and alcohol Gives a white pp with AgNO, 
Beduces warm ammoniacal AgNO, FeCl, gives 
no colour — K04H2Na0, minute needles 

(o) - OXY - UVITIC ACID 0,H,0, %e 
CAMe(0H)(C02H)2 [1 2 3 6] Cresol dtcarb- 
oxyltc aetd [285°] ^ ) , [296°] (H a R ) , [278°] 
(J ) Formed from (o)-amido-uvitic acid by the 
mazo reaction (BOttmger, B 9, 804 , 18, 1934 , 
A 189, 177) and by potash-fusion from sulpho- 
uvitio acid (Jacobsen, A 206, 187 , Hall a ]^m- 
sen. Am 2, 137) Needles (from alcohol), v sol 
alcohol, msol chloroform Decomposes on 
fusion Gone HGlAq at 200° yields o cresol 
FeGL gives a purple colour — Ga(HA'%2aq — 
GaA'^2aq — CaA"4aq ~Oa,(G,H,Oj2.— Ag^A'l 
Methyl ether [128°] Needles 

Mono-ethyl ether Needles 

(j9)-Ozy-uvitio aeid 

OAMe(OH)(GOaH), [14 8 6] [226°-236°] (J ) , 
[220°] (B) S 18 at 12°. 6 2 at 100° (J) 
Formed by the action of nitrous acid on ($)- 
amido uvitic acid (BOttmger) Formed also by 
potash-fusion from s mesitol G^H^Me, OH and 
from oxy mesitylenio acid (Jacobsen, A 196, 
286) Needles (from water), v sol alcohol and 
ether FeGl, ^ves a red colour HGlAq at 
200° forms jp cresol (J ) — AgjA" pnsms 
Methyl ether Me^A" [79°] Needles 
Oxy-i uvitic acid G,H2Me(0H)(G02H)2 
[13 4 6] Got by saponification of its ether 
which 18 formed from sodium acetoaoetic ether 
by the action, m presence of NaOEt, of ohloro< 
form, chloral, tnohloro acetic ether, or GGl, 
(Oppenheim a Pfaff, B 7, 929 , 8, 884 , 9, 821 , 
Gonrad a Guthzeit, A 222, 249) Needles, si 
sol cold water, v sol alcohol and ether FeGl, 
gives a reddish violet colour Softens at 290°, 
decomposing at the same time Yields m cresol 
on distillation with lime PCI, forms a mixture 
of ohlondes, whence water forms oxyuvitio acid 
and 0,,H,409 crystalhsmg in needles — ]^''aq 
— BaA^iaq —CaA" IJaq — CuA" — Ag^A" 
Methyl ether [108°] Plates 

aOXY-YALSEIC ACID C,H,oO, te 
CH, OR, CH, CH(OH) COjH [31°1 Formed 
by the action of HGlAq on its nitrue, which is 
the oyanhydrin of n-butyno aldehyde (Menozzi, 
G* 14, 461 Got also by boiling a-bromo-butyrio 
ether with aqueous Na^GO, (Juslm, B 17, 2604) 
Silky hygrosoopio lamins, v sol water, alcohol 
and ether— BaA',4aq plates— GaAL S 80 
at 100° — 2nA',3aq S 1 01 at 100° ~CdAV~- 
Ooj^— AgA' . small soalM, si sol cold water. 
Zthyl ether EtA'. (190°). Oil. 


a-Ozy-isovaleric aeid 

(CH,),CHCH(OH)CO,H. [88°]. 

Formation — 1. By heatmg bromo isovaleno 
acid with AgjO and water (GUrk a Fittig, A 
189, 199) or with KOHAq (Ley a Popoff, A 174, 
61 , Schmidt a Sachtleben, A P93, 87) — 2^ By 
digesting ohloro-isovalerio acir with baryta^ 
water (Sohlebusoh, A 141, 322) — 8 From its 
ether, which is a product of the action of zinc 
and isopropyl iodide on oxalic ether (Markowni- 
koff, Z 1870, 617) —4 From its nitrile, which is 
made by combination of HGy with isobutyrio 
aldehyde (Lipp, A 206, 24) ^ 

Properties — Rectangular tables, v sol water, 
alcohol, and ether Not deliquescent Volatile 
with steam Dilute H4SO4 at 140° splits it up 
into isobutyrio aldehyde and formic acid 

Salts — NaA' — BaA'y—ZnA'j — CaA'^aq — 
CaA'^Uaq — CaA',4aq — MgA'3 2aq — CuA'^aq 
— AgA* feathery crystals (from hot water) 
Ethyl ether EtA' ^76°) Oil 
Anhydride C^HgOj Valerolactide [126°] 
(220°-240°) Made by heatmg the acid in sealed 
tubes at 200° Needles, v sol alcohol and ether 
Not attacked by dilute alkaline solutions 

Amide Pr CH(OH) CONH, [104°] Got 
from the nitrile and HGlAq Crystals 

mfriZe PrCH(OH)CN 8 G g 96 Oil, 
decomposed at 186° into isobutyrio aldehyde 
and HOy ^ 

a-Oxy-valeno acid OMeEt(OH) GOjH [68°] 
(M),[66°](B) A. 

Formahon — 1 By saponificatioii of its ether, 
which IS made by the action of zinc on a mixture 
of Mel, EtI and oxalic ether (Frankland a 
I Dupps,A 136,87)— 2 ByboilmgOEtMeBr CO;a 
I with baryta water (Booking, ^4 204,14) — 3 From 
methyl ethyl ketone by oombmation with HGy 
and saponification of the resultmg nitrile (B ) — 
4 By oxidation of GMeEtH CO^H with dilute 
KMn04 (MiUer, A 200, 282) 

Properties —Readies (by subhmation), v e 
sol water, alcohol, and ether Oxidised to methyl 
ethyl ketone by chromic acid mixture Reduced 
by HI to GMeEtH CO^H Rotates on water 
Salts — ZnA'y — AgA' Nodules 
Ethyl ether EtA' (165 6°) S G *4 977 
V D 4 98 (calc 5 04) Liquid, sol water 
/S-Oxy-isovaleno aoid 
(0By3C(0H) OH* 00,H 

Formation — 1 By oxidation of the alcohol 
GMe3(0,H5) OH with cold chromic acid mixture 
(Saytzefl, A 186, 168, 197, 78), or with KMn04 
at 0° (Sohirokoff, / pr [2] 28, 206) —2 By the 
action of zmo on a mixture of acetone and 
ohloro acetic ether (Reformatsky, B 20, 1210) — 
8 By oxidation of tri oxy hexane ^ EMn04 
(Reformatsky, J pr [2] 40, 404) 

Properties — Syrup, v sol water, alcohol, and 
ether Not volatile with steam Reduced by 
HI to isovaleric acid 

Salts — CaA',12sq — GuAV— GuA',2aq.— 
AgA' monoolmio crystals, si sol water. 

Ethyl ether Eih! (180°) 

/3*0xy-valeric aeid 

OH, OHfOH) OHMe 00^ Fomfi^ by reduciioa 
of methyi-acetoacetic ether with sodium amalgam 
(Rohrbeck, A 188, 229) Syrup, resolve 1 by dis- 
tillation into water and metnyl-crotonic aoid 
[62°] — NaA' (dried at 100°). [210°] (Miller, A 
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too, 269) OrrstftUine powder — BaA'^aq — 
AgA lammflBf si sol hot water 

(7)-0zy-yalerie aeld 

CH. CH(Om CB^Cn^CO^ The salts of this 
acid are made by diBsolvmg the lactone in bases 
Thr free acid quickly changes back to the 
lactone 

Salts —The £a and Oa salts are deliques- 
cent amorphous masses — AgA' tnchmo needles 

Ethyl ether OiL 

Iiaeiont (208° iV) 

S G 2 1 072 Occurs m crude wood vinegar 
(Grodski, B 17, 1369) Prepared by boiling 
y broulo valenc acid with water (Messerschmidt, 

A 208, 96), and by reduction of acetyl propiomo 
(levuhc) acid with sodium amalgam (Wolfif, A 
208, 104) Formed also by heatmg y-oxy propyl- j 
malonio acid (Hjelt, A 216, 56), and by the ac- 
tion of NaOHAq on nitroso oxy methyl pyrrole 
dihvdride (Tafel, B 22, 1864) Liquid, miscible 
with water Neutral to htmus Separated from 
solution by EjCO, Beduced by O and P at 
250° to »- valeric acid Oxidised by HNO, to 
succinic acid Boilmg alcoholic NaOEt forms 
C„H,*0, [0 82°] (Fittig, A 256, 126) Phenyl 
hydrazine forms OnH^^jO, [76°-79°], crystal- 
being m needles, v sol water (W WislioenuSyB. 
20, 402) 

Amide CH, CH(OH) CH,.OH,.CONH^ [56°] 
Formed by heating the lactone or the ether with 
NH,Aq Thin plates, v e sol water and alcohol, 
si sol ether At 170'' it is split up into NH, 
and the lactone (Neugebauer, A 227, 97) 

Bi-ozy-valene acid 

CH, CH(OH) CMe{OHj| CO,H Lhrmethyl gly 
cmc acid [107°] Formed by the action of 
water at 99° on di methyl glycidic acid 

^^CHMe^*^ [®2°], which is formed from 
tiglic acid OH, CH CMe CO^jH by successive 
treatment with HOCl and boiling KOHAq (Meli 
kofl, A 284, 228 , Bl [2] 47, 166) — KA' -AgA' 

Tetra-ozy-valeno acid C,H,oO, t e 
CH^COH) CH(OH) CH(OH) CH(OH) CO,H Am- 
honic acid [a]D=“ —07° Formed by allowing 
arabinose (10 g ), water (75 g ), and Br (20 g ) to 
stand for 86 hours (Bauer, J pr [2] 30, 379 , 84, 
46 , KiUani, B 19, 8031 , 20, 844) Hygroscopic 
crystalline mass —CaA',6aq —SrA',6aq prisms 

Referencee — Bromo and Chlobo- oxt-valb- 

RIC Acm 

TETBA-OXT-YALEBIO ALDEHTBS 

CH,(OH) CH(OH) CH(OH) OH(OH) OHO Ara~ 
binose [160°] Mol w 150, by Raoult’s method 
(Brown a Moms, 0 J 63, 619) H 0 p 657,100 
HJ’ 269,400 (Berthelot,a jB 111, 12) A pro- 
duct of the nydrolysis of Arabic acid {q v) 
(Scheibler. B 1, 68. 108 , 6, 612 . 17. 1731 . 
Kihani, B 18, 2804, 16, 87, 19, 8031, 20, 
844 , Claesson, B 14, 1271 , O’SulUvan, C J 
45, 41) Tnmetrio pnsms, v sol hot water, 
nearly insol alcohol and ether Dextrorota 
tory {V vol i p 297) Tastes sweet Does not 
unaergo alcohohe fermentation Yields a phenyl- 
hydrazide [158°] Arabinm 0|JB,aO, is an an 
hydride of this aldehyde (O’Su llivan, C J 67, 69). 

0X7-7ALBB0-CTA1IIHS v o-GuAmno-VA- 
umio ATtD 

Orr.YIirn:..BSVZOIO acid Anhydride 

«. MBVHVUUrB-rBTEAUDB 


OXT«ZAVTHOn V Oxr-p gHB HtMHB XB- 

TOMB OXIOB 

OXY-XYLEVS o. Xylenol and ToLYmsABB* 

INOL 

Di-ory-xylene The (6,8,2,!)-, (6.2,8,!)-, and 
(6,2,4,1) di oxy-xylenes are described as Htdbo- 
zYLoqniNONZs OxY-TOLYL-CABBiNOL is an 
di-oxy xylene (6,8,4,l)-Di-oxy-xylene is de- 
scribed as Bbtorcin 

Di-ozy-m-zylene CJB,Me,(OH), [1 8 4*8], 
Xylorcm Mol w 188 [126°] (278°) Formed 
from amido m xylenol [161°] by the diazo- reac- 
tion (Eostanecki, B 19, 2324) White mono- 
ohnic plates (from chloroform), v sol water, 
aloohof, and ether Not affected by air oontam- 
mg NH, 

Di-acetyl derivative C,H,(OAc),. [46°]. 
(286°) Prisms, msol cold water 

Dioxy-xylene 0,BLMe,(OH), [120°] Got 
by potash fusion fromcnloro m xylene sulphonic 
acid (Gundelaoh, Bl [2] 28, 845) Gives a red 
colour with bleaching powder solution 


Di-oxy-m-xylene C,H,Me,(OH),[l 8 2 4] 

I [146°] Formed from m-xylene by heatmg with 
£[,80, at 150°, converting the resulting disul- 
phonic acid mto chloride and fusing the 
G,H3Me,(SO,01), with potash (Wischm, B 23, 
8118) White needles (by sublimation), v soL 
water, alcohol, and etner FeCl, colours its 
solution deep violet Fusion with phthalie 
anhydride forms a fluorescein 

Di-w-ozy-o-zylene 0,H,(CH, OH)„ Phthal- 
alcohol o Tolylene alcohol XylyVmA aleohoh 
Di methyl benzene glycol [64°] S (ether) 26 
at 18° Formed by the action of sodium amal- 
gam upon a boihng solution of phthalyl chloride 
in HOAc (Hessert, B 12, 646) Formed also 
by boilmg di « bromo-o-xylene with Na,CO,Aq 
(Baeyer a Perkin, jun , B 17, 124 , O J 58, 6; 
Colson, C R 98, 1643, Bl [2] 48, 6, 46, 6; 
A Ch [6] 6, 106) Tables (from ether), v e soL 
water and alcohol HBr forms C,H,(CH,Br), and 
HCl acts m hke manner EMnO, oxidises it to 
phthalie acid Besinified by cold H^SO, Hot 
BL^SO, forms amorphous insoluble (C,H,0 )m and 
syrupyO„H„0, (Hjelt, D 19,1688) TOO, forms 
phthalide 

Di acetyl derivative O^H^O, [87°] 

Di ethyl ether 0,H,(OEt),. (248°) at 

720 mm Liquid (Leser, B 17, 1826) 

Bi-w oxy m-xylene 0,H4(CH,OH),. [47°J. 

SG (hquid) la 1161, ^ 1186 Formed by 
boiling 0,H,(CH,Br), [77°] (1 mol ) with water 
oontammg K,CO, (1 mol ) (Colson, A Ch [6J 
6, 112 , C H 99, 40) Got in like manner from 
C,H,(CH,C1), (Colson a Gautier, Bl [2] 46. 6) 
Crystallme sobd, with bitter taste, v e sol watet 
and alcohol, m sol ether HBr regenerated di« 
w-bromo-m xylene Gives isophthahc acid on 
oxidation 

Ethyl ether 0«H,(OH,OEtV (248°) at 
712 mm Got by boilii^ OA(uH^r), with 
alcoholic potash (Sipping, D 21, 46 , C / 68» 
46) Oil Yields isophthahc acid on oxidation. 

Bl-Mzy-p-xyiene OgH4(OHaOH)^ p-Xylenyl 
alcohol [118°] Form^ from 0A(0H,01), 
fl pi) by heati^ with water (80 pts ) at 175° 
(Gnmauz, A 166, 842 , Colson a Gautier, Bl 
[2] 46, 7) It 18 one of the products of the action 
of boiling NaOHAq emon terephthahe aldehyde 
(L6w, A 281, 874) Needles, v. sol. water, al- 

ft w Q 
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^hol« and aiher. Yields terephthalio aoid on 
ozidatioa. 

iieatyldsriva^ivaOJE^CHgOAo), [47^] 
Made from 0 ^ 4 (GH 201 )s and KOAo in adoohol. 

B$nMoyl derxvaixve 
Needles* t sol aloohol and ether (Grimanx) 
Mono-ethyl ether 0 gH 4 (GH, 0 H)( 0 H, 0 £t) 
(251°)* Oil* Formed from di w-ohloro-p-xylene 
and cono alcoholio potash at 100 ° (G ) Suo- 
cessiTe treatment with POI 5 , and water oonverts 
it into terephthaho aldehyde (Colson, 0 B 99, 
976) 

Tri-oxy-xylene 04 HMea( 0 H)a [ 122 °]. 
Formed by reducing oxy-isoxyloqumone with 
aqueous SOg (Fittig a Siepermann, A 180, 87) 
Crystallises from water m tables (containing aq)* 
Melts at 90° when hydrated Colours the skin 
brown On spontaneous evaporation of the 
aqueous solution in air it forms a qumhydrone 
as dark lustrous needles [143°] Yields m xylene 
on distillation with zmo dust 

Tri-acetyl derivative [99°] Prisms 
Reference — Tetra chlobo di oxt-xtlenb 
BI-OAT-XYLENE CABBOXYLIO ACID 
C.HMe,(OH)yCOgH [13 4 6 6 ] Xylorcin carb 
oxylicacid [196°]. Got by heating m-xylorom 
with NaHCO, and some water at 130° (Kosta- 
neoki, B 19, 2323) Prisms from dUute aloo* 
hoi), si sol water Gives off GO, on fusion 
FeGlg gives a deep blue colour 

Oxy-m-xyloquinone OgHMej(OH)Og [103°] 
Formed by distiUmg di amido mesitylene with 
chromic acid mixture and water, Me bemg dis* 
placedbyOH(Fittig,B 8,16, A 180,27) Orange 
needles, smelling like qumone , m sol hot water, 
V e sol aloohol and ether Volatile with steam. 
Its alkaUne solution is reddish violet Eeduced 
by SO, to tn-oxy-xylene Acetyl chlonde at 100 ° 
forms a orystiJlme body [124°], msol water — 
0,H,0,(0E) Small black needles, v e. sol. 
Aq, m sol alcohol, msol ether — (O.H,0.)*Ba 
Browmsh-red pp 

a4)Xy.XyiiYl.ACETIC AOID 
[1 8.4] OAMe,.OH(OH) CO,H [119°] Got by 
reduomg (1,8,4) -xylyl glyoxyho acid (Glaus, /pr 
[ 2 ] 48, 148) Bhombohedra (by sublimation), v. 
sL soL cold water, v sol aloohol and ether 
a^Qxy-xylyl-aoetio aoid 

ri4 2]CAMe,.OH(OH)CO,H [114°] Got m 
hke maimer from [1 4 2 ] G,H,Me,.00 CO,H 
(Claus) Needles or prisms, v sol hot water 
DI - OXY - XYLYIKHE - DI - METHYL - DI - 

?TBnin>nrB OA{OHrO<NCMe®^>OH)r 


[above 260°] Made from acetoacetic ether and 
^phenylene-diacet imido- ether (Glock, B 21, 
2661) Grystalhne mass, msol ordmary solvents 
OXY-iYLYL.M£THYL.PYBAZOLE 

OAMerN<g<£2LoMe 

the product G,stH, 4^404 of the action of (1,8,4). 
xylyl-hydrazme on acetoacetic ether by heating 
witib cono HClAq at 160° (Klauber, M 12, 
21 ^ Small white needles — B'HOl [185°] — 
B'^^FeOy. . white crystals 
Oxy.zylyl.di.metliyl.pyrasole 

OAMerM<^;eH 

[118°] Made by heat. 

ing the compound GmH, 4 N 404 (v su^a) with 
Mel and MeOH at iSO® (£) Small wlute 
lieedles, v sol alcohol and ether, sol cold water 


Beduoes Fehlmg^s solution FeOl, mves a violet 
red colour — B'HOl [96°]. Small crystals 
DI.OXT.DI. XYLYL. PYBAZmS DIHY 

DWBB OAMe,N<g^ C^>N 

[203°] Formed by boiling bromo acetyl (1,",2) 
xyhdine with alcohoho potash (Abenius, J pr 
[ 2 ] 40, 486) Flat needles, insol water and ether* 
OZOKEXIT A fossil ream, oonsistmg chiefly 
of a hydrocarbon called lekene (go) On 
chlorination m presence of SbOl, at 860° it 
yields COI 4 , 0,01,, 0 * 014 , and C.CL (Hartmann, 
B 24,1019) (V also Paravtin ) 

OZONE 0, Mol w 47 91 A blue gas 
(Hautefeuille a Ohappuis, 0 B 91, 622), it 
usually occurs mixed with oxygen, and possesses 
a oharactenstio odour ( — 106°) (Olszewski, M 
8, 69, W 87, 837) VD 24 S at 760mm. 
366 at 18° (SchSne, B 6, 1224) , 834 at 1° 
(Oarius, A 174, 80) , and 2745 at 14° (McLeod, 
0 J 49, 607) Andrews states that it is insolu. 
ble m water 

Occurrence, — Ozone is beheved to be a normal 
constituent of pure air Hartley (C J 39, 111), 
Chappuis (a R 91, 986, 94, 868), and E 
Schdne {J B 1884 2, 260), who have examined 
the absorption spectrum of ozone, have attri. 
buted the blueness of the sky to its presence 
But the recent observations of Livemg a Dewar 
(P MJ[6] 26,286) show that the absorption spec- 
trum of compressed oxygen exhibits certain bands 
identical with those of th'' solar spectrum, which 
Angstrom found to be equally strong whether 
the atmosphere was wet or dry, and that dayhght 
when observed through a column of oxygen 18 m 
m length and at 90 atmos possesses a blue tint 
{v also Olszewski, W 42, 663) The proportion 
of ozone m the air vanes very considerably, and 
IS supposed by many observers to be greater at 
high than at low altitudes (v also Thorpe, 0 J 
Proc 72) Houzeau judges the maximum pro 
portion at ordmary levels to bo by volume 
{0 R 74, 712) Andrews found that a tempera 
ture of 260° destroys the constituent of the air 
which exhibits the reactions of ozone, whereat 
air oontaming traces of chlorine, or of the higher 
oxides of nitrogen, is not so affected by heat (Pr 
16, 68) On the other hand, Bosvay {Bl [8] 2, 
877) and Schdne {B 18, 1608) conclude that the 
presence of ozone m the air is still unproved 
Formation — 1 Ozone is formed m the 
electrolysis of dilute eulphurtc add (Schdnbem, 
P 60, 616 , Mangnac, C B 20, 808 , Meidmger, 
A 88 , 67, G J 7, 261, Baumert, P 89,88, 
Andrews, T 146, 1 , Soret, Arch dee Sctenees, 
16,218, 0 B 66 390, Berthelot, OB 86,71, 
A Ch [5] 14, 846 , Schdne, B 6, 1224 , Ganus, 
A 174, 1 , Brodie, 0 J 17, 293 , McLieod. 0 / 
49, 691) Berthelot and Schdnbem also obtained 
ozone by the electrolysis of other acid solutions 
It has been supposed that the ozone formed m 
electrolysis is accompanied by HgOg, but Brodie 
(O J 17, 281), and, more recently, McLeod (too 
at ), have shown that the oxidising body which 
remains m solution is probably 8 , 0 , The 
proportion of ozone present !n electrolytio 
oxygen wpears to depend to a great extent on 
earrent.density By using a positive flectro^ 
of very small area McLeod obtamed 0 containing 
17 4 per cent of ozone , when electrodes of l^e 
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Area aie oted the yield of ozone m sometimeB 
▼ezy smaU . — ^ When air or oxygen is exposed 
to the eleotno discharge, especially il it be the 
silent diBohaTg6,*the 0 is partly converted into 
oione If air be used, oxides of N may be formed 
and mistaken for ozone According to Berthelot 
iO B 92, 82) aoA Hantefemlle a Ohappms (0 B 
92, 80, and 184), oxides of K may be formed to 
a ^ght extent even by the silent discharge, and 
H and 0 have obtained a new and unstable oxide 
of mtrogen m this way Giannetti a Tolta (G 
5, 489) found that with the discharge from a 
Holtz machine the yield of ozone is moreased 
by usyig a ^re brush as negative electrode 
Biohdt a Guntz (0 B 107, 834 , A Oh. [6] 19, 
131), who used an ozone generator oonsistmg of 
a wire stretched along the axis of a metalho 
tube, found that the negative efSuve produced 
by far the greatest yield of ozone G^s they 
attnbute to its higher temperature It has 
been suggested that the production of ozone by 
the electric discharge is an effect of a condition 
of electro static stress But Thomson a Threl- 
fall (Pr 40, 829) find that oxygen is only con* 
verted mto ozone when there is an actual lumi* 
nous discharge This has been confirmed by 
Bichfit a Guntz , and some expenments by the 
writer seem to show that even when oxygen is 
lUnmmated by the ultra violet rays ozone is only 
formed by actual luminous discharge Dewar 
has obtamed a body giving the reactions of 
ozone from air by pcgsmg a current of water 
through a iglasa tube, surrounded by a larger , 
tube of platinum which was heated by the | 
oxyhydrogen fiame, the air from the annular ! 
space between the hot and cold tubes being | 
sucked into the mner tube by the stream of 
water through a nunute hole m the glass tube, 
and collected and exammed If the substance 
thus obtained was really ozone, this result seems 
to confirm the idea that the action of the electric 
discharge on oxygen is due to temperature (v, 
also Elster a Geitel, W 89, 321 , and Dosvay, 
Bl [8] 2, 784) 

The formation of ozone from 0 by dectrio 
discharge is greatest at low temperatures and 
under high pressure ^on Babo, A 1868 StippU 
u , HautefeuiUe a Ohappuis, C B 91, 228) 
But the exact influence of temperature and 
pressure have probably not yet been made out. 
HautefeuiUe a Chappnis have noticed that at a 
pressure of about 50 mm ozone is alternately . 
produced and destroyed by the silent discharge I 
lO B 94, 646) Yon Babo a Glaus, and Haute 
feuiUe a. Ohappms, consider that prolonged ac 
tion of the disdbaige is favourable to ozomfica 
tion But Brodle, with the apparatus described 
below, fdhnd that the maximum effect was 
qmckly readied. The writer’s experience ames 
with that of Biodie, and tends to show that obser- 
vations to the contrary effect have been due to the 
Irregular working of the machme employed 

Bichftt a. Guntz, using the apparatus de* 
Borib^ above, have failed to flna any simple 

S uantitative idation between the potential dif* 
irenoe of the^soharging surfaoes and the j^eld 
of oione, though they, and also Gianneth a. Volta 
(G. 5, 489) and Beraelot, find that an increase 
of pomW produces an increased yield of oione. 
^or ^tails on vinous pomts v. Hadgnae a. 
De la Bive, Jruh of EUit. 6, 6; Fremy a Beth 


querel, A Ch [8] 86, 62 , Andrews^ T. 146, 1 ; 
150, 118, Brodie, T 162, 436, Bertheldt, O B. 
88, 50, A Oh [5] 12, 448 , HautefeuiUe a. Chap- 
puis, O B 92, 80, 184 , 94, 646 , Shenstone a 
GundaU, 0 J 51, 610 ) HautefeuiUe a. Ohappms 
(0 B 91, 762) i^d that the production of ozone 
by the action of the electric effluve on oxygen is 
prevented by the presence of Gl, but that N, H, 
and S1F4 are favourable to its production 

8 Brodie {T 164, 83), by the action of the 
silent discharge on carbonduxcide, under the most 
favourable conditions, obtamed as much as 85 p c 
I of the hberated oxygen m the form of ozone 
I 4 Ozone has long been regarded as one of 
i the products of vanous oases of oxidation such 
as the slow oxidation of P, Et,0, and turpentme, 
the decay of organic matter, and the combustion 
of compounds contammg H m the air , Thorpe 
a Tutton observe that it is not formed m the 
oxidation of (0 J 57, 569) It is possible, 
however, that ozone is less frequently formed m 
such changes than has been supposed, and that 
the reactions attributed to ozone may often have 
been due to H^O,. The experiments of Emgzett 
(C J 37, 792) and McLeod (C J 87, 118), how 
ever, seem to make it certam that ozone is 
produced m the slow oxidation of P (o also 
nosvay, B]L [8] 2, 860 , 4, 707 , Leeds, 0. N 89, 
167, 40, 70, 41, 164, 42, 17, GundaU, 0 J 
I Proc 78, 26, Loew, B 22, 8326) 

Heat of /ormafton --30j»» 20, » —59,200 
(Berthelot, 0 R 82, 1281), -66,720 (Mulder 
a van der Meulen, B 15, 511) 

Preparation —1 From oxygen The fol 
lowmg method, which was introduced by Siemens 
and Brodie, is perhaps the most convement 
A tube, A, IS sealed mto a slightly larger tube B, 



at E, before the blowpipe, or by means of solid 
paraffin A and B should be of thm glass, and 
two narrow tubes, 0 and D, should be attMhed 
to B A is fiUed with dilute H^ 04 , and the ap- 
paratus IS then immersed m ^ute acid to the 
level 0 D , the electrodes of a Ruhmkorfl coil, or 
of an eleotno machine, are respectively connected 
with the acid m A, and the contents of the cylm- 
der, and a slow current of 0 is led through the 
jwparatus from D to 0 while the discharge passes. 
Ime Uquid in the cylinder should be ooolsd by 
ice, or it may be replaced by a freezing mixture, 
in which case a platinum wire should be wn^ped 
round the outside of B The gas which escapes 
at 0 is weU charged with ozone The osonised 
oxygen may be eoUected over oil of vitnoL It 
must not be brought mto contact with india- 
rubber; joints ^at piU bear contact with ozone 
may be made by slipping a wider tube over the 
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«iid8 of those that are to be oonneoted, warming 
them, and running a little melted paraffin be* 
tween the inner and outer tubes 

The (diaraoter of the discharge in the ozone 
generator has been studied by Hautefeuille a 
Chappuis (O H. 91, 281), Thomson a Threlfall 
(Pr 40, 829), Shenstone a Cundall (0 J 61, 
622), and bySioh^t a Guntz (A Ch [6] 19, 181} 
2 By electrolysis When dilute H2SO4 is 
electrolysed with electrodes of considerable area 
the proportion of ozone m the 0 is usually 
small McLeod (0 J 49, 691) recommends the 
following method Place dilute H,S04 {8 G, 
1 1) m a U tabe, A, attach delivery tubes to the 



arms B B' Let the negative electrode H be a 
sheet of Pt foil suspended by the glass D from 
a cork closmg the mouth at F, and let the 
positive electrode J consist of two fine Wires, 
sealed into a glass tube E, which is afterwards 
filled with mercury On connecting D and E 
with a galvamc battery, 0 highly charged with 
ozone will escape at B' It is best to immerse 
the U tube in ice cold water McLeod has ob* 
tamed 0 oontaming as much as 17 3 p c of 
ozone by means of this apparatus 

3 To prepare ozone by the oxidation 
of phosphorus Place clean sticks of P half 
submerged in water m a senes of flasks, and con- 
duct a rather slow stream of air through the flasks, 
and then through a little water A temperature 
of 24®-“ 26° gives the best results H*0, is also 
formed, but it remains dissolved in the water 
(Kmgzett, C J 37, 792) 

Properties cmd Reactions —Ozone is more 
strongly magnetic than common oxygen (Bee- 
querel, C B 92, 348) Its rate of diffusion is 
near to that required tor the density 24 (Soret, 
A Ch [4] 13, 267) It is entirely destroyed 
at 270® (Andrews, T 160, 113) by contact 
with platinum black at ordinary temperatures 
(Mulder a van der Meulen, B 1, 167), and 
on contact with pure Hg (Hg is not visibly 
oxidised ii both be perfectly dxj, Shenstone a 
Cundall, 0. J 61, 619) Ozone is also decom- 
posed by dry Ag, the silver being but slightly 
oxidised, and by contact with MnO, (Andrews) 
Volta (G 9, 621) states that Au, Pt, Pd, and dry 
Ag are without action on ozone Brodie came 
to a similar conclusion in regard to Au, Al, and 
Cu Berthelot (0 B 86, 76) and others have 
considered that dry ozone has no flxed pressure 
of dissociation If suddenly compressed, or com- 
pressed without cooling, it explodes with a 
yellowish flame (Hautefeuille a Chappuis, O. R, 
91, 622 ), The action of ozone on salts has been 
studied by Maquenne (0. S 94, 796), and by 
Mailfert (c. B, 94, 860). 'The latter has also 


studied its action on S, Be, Te, and several sul 
phides, and on CH4, C2H4, C^Ply, C^^Ii4, C4H4, and 
CfH. (0 B 94, 1186) Ozone oxidises alcohols 
of small molecular weight moret readily than the 
polyhydnc alcohols (A Renard, A Oh [5] 16, 
289) Liquid ozone explodes violently on corking 
into contact with 0jH4 (Olszewski, A Ch [2^ 
37, 837) It acts as a strong bleaching agent on 
vegetable colours, and quickly destroys india 
rubber , its action on cork is much less rapid It 
does not oxidise CO at 300® (Remsen, Am 4, 60) 
It oxidises NH,Aq, forming ammonium salts 
of nitrous and nitnc acid (Canus, A 174, 31), 
unless the solution is dilute (Hart‘*ey, O 39, 
123) It is believed to be completely absorbed 
by turpentine and oil of cinnamon (Soret, A Ch 
[4] 7, 113), peroxidised compounds being formed 
wJ^oh react with water (Kmgzett, 0 J 37, 800) 
When ozonised O acts on EIAq, I is set free and 
the ozone is destroyed, but the volume of the 
gas remains unaltered With neutral solutions 
the initial action may correspond to the equation 
2KIAq-l-Oa»KjOAq-f Oa-i-Ij, but usually KIO, 
IS a final product of the change P glows freely 
m ozonised air (Thorpe a Tutton, C J 67, 671) 
Ozone oxidises TlOH and As^O, , the lattey action 
has been used m determining its heat of forma 
tion It IS destroyed by solutions of EHO, BaO, 
and CaO to a certam extent (Andrews) Hartley 
has observed the formation of peroxide of i^otas 
Slum by its action on solid KOH (G J 39, 124) 
But it IS unaffected by soli^ion of Na^CO, (Brodie) 
It readily attacks I, forming penodji^ acid and 
lower oxides of I (Ozier, C R 86, 722) It con 
verts ether into an ozonised substance which acts 
with water to form (Kmgzett, C ^ 84, 
127, Berthelot, C R 86,71, Dunstana Dymond, 
C tT 67,684) Several observers have concluded 
that it arrests putrefaction of animal matter, and 
have proposed its use as a preservative for meat 
When present in the air in large quantities it 
frequently produces irritation of the mucous 
membrane 

Although its general action is that of a strong 
oxidiser, in certam cases ozone acts as a reducing 
agent Thus when ozone acts with Na^O^ an 
expansion ocQurs which is due to the simul 
taneous decomposition of the two bodies in 
equivalent proportions (Brodie, T 162, 454), 
probably according to the following equation -- 
NajOj -f 0, *= NajjO 2O2 Probably other unstable 
oxides, such as HjO,, react with it similarly under 
favourable conditions Its action on blood has 
been said to resemble that of a reducing agent 
(Dogiel, 0 C 1876, Bmz, C C 1882) It 
changes the red colour of the compound formed 
when sulphanihc acid is mixed with naphthyl 
amine to orange yellow (Hosvay, Bl [£] 2, 351) 

Detection — Paper impregnated with TlOH is 
turned brown by ozone even when dry (Sohdne, 
B 18, 1608) The similar change of colour pro 
duced by mtrous acid is destroyed by excess 
The colour is also permanent when ozone is 
mixed with a relatively small proportion of 
nitrous acid (Ilosvay) The action of ozone on 
the red compound of naphthylamine and sul 
phamlic acid (v Properties) also affords a test 
for ozone, even in the presence of traces of 
nitrous acid (Hosvay, Bl [8] 8, 860) Ozone 
may be distmguished from ^0. by not yielding 
water when strongly heated, and by the absence 
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of anv actfon with titanic aoid or chromic acid, 
also by resisting the action of KagCO,, which 
destroys Papers saturated with solutions 

of KI and starcl^are often used for the detection 
of ozone, but are only trustworthy when the 
abusnce of Cl and of oxides of nitrogen can be 
^assured HouzJau employed test papers steeped 
in faintly aoia solution of htmus and then 
treated with KI These he found to be insensi- 
tive to 0, to traces of oxides of nitrogen, and to 
H*Oa When exposed to ozone, however, they 
are turned blue by the alkali that is set free 
Estimation — 1 Bough estimations of ozone 
are frequen dy made by comparing the tints pro- 
duced by exposmg some of the test papers men 
tioned above with a rfcale of tmts Such methods 
are not very satisfactory —2 Th6nard has esti- 
mated the proportion of ozone in the air volu- 
metrioally by means of a standard solution of 
As^O, in HGlAq of such strength that 1 c c is 
equivalent to 1 mgrm of 0 10 or 20 o c of the 

solution are thoroughly agitated with the sample 
of gas, 30 0 0 of a 1 p c solution of H^SO^ are 
added, and it is then titrated m the usual manner 
with permanganate For 8 grms of 0 absorbed 
24 grms of 0, are destroyed (Berthelot, 0 R 82, 
1251) As oxides of nitrogen and ^f 
sent, tend to reduce the amount of ozone found, 
this method gives the minimum, and not the 
maximum, amount of ozone present — 3 If a 
solution of potassium arsemte containing 73 grm 
per htre, with an excess of pure El, be agitated 
with air contammgo^ne,part of the arsemte is 
converted* into arsenate by the ozone, and the 
amount of unaltered arsemte can be found by 
titrating with very dilute I solution after adding 
some ammonium carbonate and starch This 
method 18 strongly recommended by Hartley 1C J 
39, 120) The solution of the arsemte should be 
acidified for keeping, and neutralised before use 
with KHCOj —4 The action of ozone on KIAq 
ma^ also be employed to estimate ozone The 
iodide must be perfectly free from lodate, and 
must be thoroughly brought into contact with 
the gas When the action is complete, and not 
before, the product must be acidified with dilute 
HOlAq or HjSO^Aq The liberated I may then 
be titrated in the usual manner The O equiva- 
lent to the I liberated, multiplied by three, gives 
the amount of ozone — 5 The amount of ozone 
produced in the electrification of oxygen may 
also be calculated from the contraction that 
occurs under the mfluence of the discharge (v 
Babo, A Suppl 2, Andrews, T 150) Shen- 
stone a Gundall (C J 51, 610) have devised an 
apparatus for this purpose 8 a 0 have shown 
that if the ozonised gas comes mto contact with 
oil of ^nol in such a process, the acid should 
be previously thoroughly treated with ozone, 
otherwise the results are likely to be high 
History — The earhest known record concern 
ing ozone relates to an observation by van 
Marum, 1785, that air or 0 when submitted to 
the electric spark acquires a characteristic odour 
About fifty years later, 1840, Schonbein, who 
published about sixty papers on this subject, 
ubhshed lAs first memoir on ozone m Poggen- 
orS’s Annakn As the result of hui numerous 
obseavations, SohOnbem recognised ozone as a 
distinct form of matter, ascertained that it could 
be obtained by the electrolysis of dilute acid, by 


means of the electno discharge on 0, and in the 
slow oxidation of P And it is interestmg to 
note that these still constitute the chief methods 
for the production of ozone He also observed 
many of its chief properties For several years 
after Schdnbein’s original discovery, oompara* 
tively little progress was made in ascertaining 
the nature of ozone till the experiments of 
Marignac and De la Bive, 1845 {Arch of Elect ), 
and of Fremy and Becquerel, 1853 {A Ch [3] 
85, 62), showed that the purest 0 then obtam 
able could be entirely converted into ozone, pro 
vided that the action of the spark took place m 
the presence of excess of KI, or of moist silver, 
which api>eared to be capable of completely ab 
sorbing ozone But it was not till a much later 
penod that the researches of Andrews {T 146, 1) 
and Soret (0 R 56, 390) finally showed that 
ozone from all sources is identical Although 
the researches of Marignac a De la Bive, and 
of Fremy a Becquerel, thus established the 
character of ozone and its production from 
oxygen, the exact relation of the two bodies was 
still imperfectly understood , and ozone seems to 
have been regarded as differing from oxygen 
either m regard to its electrification, or, by some, 
m being a compound of oxygen and water, until 
in 1860 Andrews and Tait (foe otf) exammed 
the volumetnc relations of ozone and oxygen, 
and by a masterly research showed that the 
ozonising of oxygen is accompamed by a con 
traction m the volume of the gas, and that, on 
the other hand, the reproduction of 0 from the 
ozone by heat causes the gas to recover its on 
ginal volume In this research A and T also 
showed that the iodine titre of a sample of ozon 
ised oxygen corresponds in every case to the 
contraction that has occurred on ozonising it , 
a fact which, in the hands of Soret and Brodie, 
materially contnbuted to the further elucidation 
of the subject Andrews and Tait also observed 
that when ozonised oxygen acta with KIAq, the 
gas remams unaltered m volume after the action 
IS complete The true beanng of these facts 
was not, however, perceived till Odlmg (Mannal 
of Chemistry) pomted out, m 1861, that they 
were consistent with the adoption of 0, as the 
simplest formula for ozone This interpretation 
was afterwards supported by the experiments of 
Soret and Brodie The former showed that 
when ozonised oxygen is allowed to act on turpen 
tine, a contraction ocourz that is equal to about 
twice the iodine titre of the gas, te is about 
twice as great as the contraction which accom- 
panies its formation, from which, if it be assumed 
that the ozone formed is wholly absorbed by the 
turpentme, it follows that two volumes of gaseous 
ozone contam three volumes of gaseous oxygen 
Soret’s experimental numbers did not agree very 
closely with this hypothesis But the hypothesis 
vras confirmed by subsequent experiments, in 
which he compared the rates of diffusion of 
ozone, 01, and GO,, and found that the rate of 
diffusion of ozone approximates to that of a 
gas having the SO 24 (A Ch [4] 18, 257) 
Finally, m 1872, Brodie (T 162, 435), as one of 
the results of a beautiful senes of experiments, 
found that, while in some oases, as m that of 
neutral KIAq, the oxidation caused bv ozone is 
unaccompanied by any contraction in the volame 
of the gas, in othqr oases various degreee of oon. 
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traetioii oeonr Thus the oxidation of HIAq i8 
attended by a diminution m the volume of the 
gas eqniiJ to half the volume that would be ooou- 
pied by the weight of gas that is absorbed, and 
the action of &e gas on turpentine and on 
Ka,8,OgAq IS aocompamed by a diminution of 
volume equal to two-thirds of the volume that the 
0 absorbed would occupy m the free state Inter- 
mediate contractions were observed, but in no 
case did the contraction seem to be greater than 
in the action of turpentme, a result which 
afforded strong confirmation of the views of 


Soret and Odling An account of the early work 
on ozone exists in the HandwQrterhuch der 
Chenne, 5, 835 (Braunschweig, 1868) (For later 
worko Odling, J3 I 1872) 

AntoMone This name was formerly given 
to a substance whose action with ozone resulted 
m their mutual decomposition Before the re- 
lations of ozone and oxygen were established, 
these bodies were by some supposed to consist 
of oxygen in opposite conditions of electnfica- 
I tion. Antosone was probably hydrogen per- 
I oxide WAS 


P 


rACHTUOSE A substance, pro 

bably a glucoside, occurring m Pachyma ptncto- 
nw», a Chinese fungus (Champion, J 1872, 
789) Insol water, sol alkalis, forming a soln 
tion pp d by Ca and Pb salts 

FACHTBHIZIDE A substance, not con- 
tammg mtrogen, extracted from the seeds of 
Pachyrhizus angulatus (GreshofF, B 23, 8539) 
y sol alcohol, ether, and CHC1„ v sL sol water 
and EOHAq Tastes bitter, and is extremely 
poisonous, especially to fishes. Begins to melt 
at 61^, and decomposes at 161^ Yields salicylic 
and protocatechuic acids on fusion with potash 
The alcoholic solution is acid m reaction Pro- 
bably identical with a similar body m the root- 
bark of Dems {Pongarma elhpttca) 

PJBOKOL 0;a,pO,t e CHj CO C,H,(0^)(0Me) 
[1*2 4] [60®] Got from the bark of Paoma 

mtmtana of Japan (Nagai, B 24, 2847) White 
needles (from alcohol) Yields an acetyl deri- 
vative [46 6®3, a phenyl hydrazide [107®], and a 
orystalhne oxim (Tiemann, B 24, 2865) Potash 
forms resacetophenone CH, CO C«H,(OH)f. HIAq 
at 160® forms the same body 

PAUSAHDEB BESIN C„H„0«? [95®] S G 
14 1 266 Extracted by alcohol from palisander 
wood, a red dye wood from Madagascar (Terreil 
a Wolfl, Bl [2] 38, 436 , cf Amaudon, Ownento^ 
8, 278) 

PALLADHTM Pd At w 106 3 Mol w 
unknown Melts between 1360° and 1380® 
(Becquerel, C B 67, 856) , at c 1600® (Violle, 
O B 87, 981) S G 11 4 at 22 6® (Deville a 
Debray, P M [4] 60, 661) For other numbers 
V Clarke’s Table of Specific Gravities, 2nd edit , 
15. SH = 0582 at 0®, - 0582+ 00002t at f® 
(YioUe, IjC ) Heat of fusion =: 363 cals 0 E 
(linear) - 00001176 at 40° (Fizeau, C B 68, 
1126) EC. 12 64 at 17 2® (Ag at 0®=100) 
(Matthiessen, P 108, 42^ Volatihses in green 
vapour at c. 2000® SYS c 93 For chief 
hues m emission-spectrum v B A 1884 484 
Occurrmee — In small quantities, about 2 p o*, 
as metal alloyed with Pt, Ir, Os, Bu, and Bh. 
Certain kinds of South Amencan gold contam 
from 6 to 10 p 0 Pd. Occurs also, with gold 
and lead selenide, m the Harz (Zmken, P 16, 
491), and in small quantities in some specimens 
of silver (Bossier, A. 180, 240). In 1808 Wol- 
laston (T. 1804. 428; 1806 816) separated two 


new metals from Pt ore , to one of these metals 
he gave the name palladium^ in allusion to the 
discovery, made about the same time, of the 
planet Pallas, and the other he called rhodium^ 
because of the rose-coloured solutions of its 
salts (fidSou = a rose) 

Formation ^1 By heating PdCyj— 2 By 
heating PdCl4 2EC1 and washing out the residual 
ECl — 8 By ppn from solutions of its salts by 
means of Zn, Cu, or Fe — 4 By reduumg 
PdC1^2EClAq by oxaho or formic acid 

Preparation — When P. ore is heated in aqua 
reguit the Pd goes mto solution, along with most 
of the Pt, as PdCl^ From this solution Pd is 
obtained by vanous processes 1 The solution 
IS made as nearly as possible exactly neutral by 
NajCO,, and HgCy^Aq is added , PdCy* is ppd , 
along with Cu,Oy, if the ore contained Cu , the 
pp IS washed, dried, and strongly heated, 
whereby Pd is obtamed, mixed with Cu, the 
metallic residue is dissolved in HNO,Aq, the 
solution IS neutralised by Na^CO,, and heated 
with HCO^EAq and H^CgO^q, whereby CO- is 
evolved plentifully, and Pd is deposited in lus 
trous plates, while Cu remains in solution 
(Dobereiner) , or the metallic residue obtained 
by heating the cyanides may be dissolved in 
HKO,Aq, the solution evaporated to dr3mes8, 
and the residue strongly heated By now treat 
mg with oono HClAq, CuO is dissolved away, 
while Pd remains -—2 NH^Cl is added to the 
solution in aqua regia, and the liquid is filtered 
from PtCl4 2EGl, the filtrate may contam Ir, 
Bh, Bu, some Pt and Cu, besides Pd These 
metals are ppd by addition of Zn or Fe The 
pp IS treated in vanous ways Wilm (B 15, 
241 , V also B 13, 1198 , 14, 629) recommends 
to dissolve the ppd metals in aqua reqta, to 
boil the solution with excess of NaOHAq (von 
Schneider, A Suppl 6, 261), whereby the per- 
ohlorides of the metals, except that of Pt, are 
reduced to the lower chlorides, to acidify with 
HClAq, and add excess of NH^Cl, in order to put 
PtClf 2EC1 The filtrate from this pp. is boiled 
with excess of NH^q, filtered, and excess of 
HClAq is added. After some time . yellow 
forms, which is either almost pure PdOV2KH4Ut, 
or if somewhat dirty-yellow in colour, it mav 
contam Bh,01«.10NH, This pp is treated with 
cold NH^q, in which the Bh salt ie insoliible« 
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and pure PdCl2.2NH4Cl is ppd by adding HOlAq 
to the solution The pp is collectedi washed 
with absolute alcohol, dried, and heated strongly: 
a grey spopgy xtubs of Pd is obtained 

This process may be used for purifying com- 
me40ial Pd 

For other xrjithods of preparing Pd v Bunsen 
{A 146,266), Phihppp P J 220,96), Guyard 
(0 R 66,1177), R6s8ler(^ 1866 176), Opificus 
{D P J 224, 414) 

Pd may be prepared from palladium con- 
taining gold by dissolving in aqua regia^ ppg 
with HgOy^Aq, and proceeding as described 
tinder 1 abo7e Or the ore may be fused with 
an equal weight of Ag and some KNO„ the 
regulus granulated, and treated with HNO^Aq 
(Cock, P M [2] 23, 16), Ag ppd by addition of 
NaGl, and Pd ppd with other metals by Zn, 
the Pd may then be separated from this pp as 
desonbed under 2 above 

Properties — As prepared by heating 
PdCl^ 2KC1 or PdCy^ or by ppn from solutions, 
Pd forms a grey metalhc sponge which can be 
pressed together, more easily than Pt, to a com- 
pact mass This compact form is also obtained 
by melting spongy Pd, Pd is a white metal, 
fairly malleable, ductile, and hard (somewhat 
softer than Pt) Ckimpact Pd may be poUshed 
highly, it can be hammered into thin plates, 
and qrawn into fine wire In Brazilian gold ore Pd 
18 found m regular octahedra,and in specimens of 
ore from the Harz it forms hexagonal plates 
Joly (N 4^541) obtaiiied it m cubic octahedra 
by dustmg Pd ribbon with powdered topaz and 
heating to bright redness for some time by an 
electric current Heated in the 0 H flame to 
c. 2000°, Pd volatilises m greenish vapours, 
and condenses again to a browmsh sublimate 
which IS a mixture of metal and oxide When 
the metal is melted in presence of 0 it absorbs 
0, which it gives up again on cooling (Deville a. 
Debray, A Ch [3] 66, 386) When strongly 
heated m air Pd is oxidised superficially, but the 
film of oxide is reduced at a higher temperature 
Heated in an alcoholic flame, Pd black absorbs 
0 and increases largely in volume Pd absorbs 
H , it causes the combination of H and 0 when 
brought mto electrolytic gas Heated Pd foil 
brought into a mixture of NH, and 0 causes for- 
mation of NH^NOt and NO^ Pd is more easily 
acted on by acids than any other of the Pt metals , 
it 18 dissolved by cold HNO,Aq 

The at w has been determined by analysing 
PdC]^3KCl (Berzehus, P 18, 466) , and by 
estimatmg Pd m PdN^Gl^ by reducing m H 
(Keiser, Am 11, 398) 

In its chemical relations Pd is closely alhed 
to Ru acA Rh, and less closely to Os, Ir, and Pt 
(v Noble metals, this vol p 628) 

On account of its silver-iike appearance, and 
its resistance to the action of ]^S, Pd is used 
for making scales and division-marks on scien- 
tific instruments, and also for coatmg and 
preservmg silvered metallio ware Pd wire is 
used m dentistrv , an alloy with steel is used m 
makin g parts of physical instruments , and an 
alloy with st^l, Ou, and small qulmtities of Au, 
Ni, Bh, and Ag is used m watch-making, as 
it is Lion-oxidisable, hard, and non-magnetio. 
Finelv divided Pd is used in gas analysis for 
absorbing H from nuxtures, and for effecting 


the gradual combination of H or hydrocarbons 
with 0 (Hempel, B 28,686, 1006) 

Beachons and Combinahons —1 When Pd 
18 heated m atr or oxygen Pd^O is formed, but 
this oxide IS reduced to Pd and O at a higher 
temperature —2 Heated m hydrogen to c 100® 
much H is absorbed, probably with formation 
of a hydride Pd^ (v HydBoobn, vol ii p 720) — 

8 Brought mto a mixture of hydrogen and 
oxygen, m the ratio 2H 0, Pd black causes 
formation of H 2 O without explosion (GoquiUon, 

O B 83, 709) —4 Heated with stUphwr PdjS is 
formed — 5 PdSe is formed by heating Pd with 
selemon —6 Digested with bromvne and water, 
PdBrji 18 produced —7 With iodine tincture Pdl, 
18 pr<^nced — 8 Glowmg Pd wire causes the de- 
composition of many hydrocarbons mto G and 
H(Goqmllon,0 B 84, 1603 , Wilm, B 14,874) — 

9 In an alcoholic flame Pd becomes covered with 
0 , spongy Pd moreases largely m volume, pro- 
bably with formation of a carbide (Wdhler, A. 
184, 128) —10 Heated Pd foil brought mto a 
mixture of ammonia and oxygen causes forma- 
tion of NH 4 NO, and NO, without explosion 
(Kraut, B 20, 1118) — 11 Pd is oxidised to 
PdSO^ by fusion with potassium • hydrogen 
sulphate — 12 Pd dissolves m acids more easily 
than any other of the Pt metals m nUrtc acid, 
even m the cold, it dissolves to Pdp^O,), , in 
hydrochloric acid, especially when Gl is passed 
in, PdOl, IB formed , m hydrtodic acid, Fdls is 
produced, PdBr^ is obtamed by dissolving m 
hydrobromtc acCd, with a httle HNO,Aq, m 
sulphuric acid, with a httle HNOsAq, PdS 04 is 
produced, Pd dissolves m aqua regia to form 
PdGL^) being perhaps produced at first 

Qualitative dtscriminah^ between palladium 
and platinum If a drop of an alcoholic solu 
tion of I is dropped on to Pd, a black stam of 
Pdl, 18 formed, and this stain disappears on 
heating , as Pt is not acted on by I tincture, this 
reaction serves to distmguish between the two 
metals 

Palladium, alloys of Alloys of Pd with 
several metals have been prepared The alloy 
formed by heatmg equal weights of Pd and lead, 
and removing the excess of Pb, is a steel-grey 
powder, S G 11 266, agreemg in composition 
with the formula Pd^b (Bauer, B 4, 461) 
Tin forms an alloy which seems to be a com- 
pound PdjSn, (Deville a. Debray, A Ch [3] 66, 
886) Alloys with Sb, As, Ba, Bi, Gu, Au, Hg, 
Ni, Pt, and Ag have b^ desonbed (v Graham, 
O B 68, 1611 , MaUet, 0 N 46, 216 , Fischer, 
8 61, 197) 

Palladium, ammonio-salts of, or Pallad-am- 
monium salts {Palladamines Ammoniacal 
palladium bases) When HClAq is added to 
PdGl^q containing an excess of NH,, the salt 
PdOI^2NH, separates , by treatment with Ag,0 
and H,0, this salt gives the strongly alkahne 
base Pd(OH)^2NH„ and by nentrahsing this 
base with acids vanous salts are obtam^, e g 
PdS 04 9NH„ PdOO,.2NH„ Ac When a large 
excess of NH, is added to PdOltAq and the 
solution is evaporated, or when a solution of 
Pd01,.8NH, in NH»Aq is evaporated, the salt 
PdOv4NHs separates Similarly, when PdS 04 is 
dissolved in a large excess of NH^, the salt 
PdS 04 4NB^ is obtamed by evaporating this 
•oluti^; decompcidtion of the sulphate with 
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BaOAq, and evaporation, gives the strongly 
alkahne base Pd(OH)2 4NH3, which yields 
salts by neutralisation with acids, e g 
PdCOj 4NH,, PdSO, 4NH„ Ac The compounds 
Pd(OH)j 2NH, and Pd(OH)3.4NH, represent the 
two series of palladium ammomo> salts The re- 
actions of these compounds and their deriva- 
tives lead to theif representation as, in one case, 
compounds of the radicle rdN^Hg—denved from 
NgH, by replacing 2H by Pd— and, in the other 
case, compounds of the radicle PdN^H,,— de- 
nved from PdN^Hg by replacing 2H by 2NH4 
The two series of salts may be called pallados 
dutrmnontum compounds t Pd(NH3 NH,)Gl3, Ac , 
and ammonium pallados diammonium com 
pounds, Pd(NHaNH4 NH,NH4)Cl2, Ac The mem- 
bers of the first series are also sometimes called 
palladosamme compounds, and those of the 
second ^otioB^llado diamine compounds It is 
to be observed that both series are obtained from 
palladosochloride, PdCL^ (c/ Iridium ahmomio- 
SALTS, this vol p 47) The palladium ammo- 
nio salts have been examined chiefly by Kane 
(T 1842 276), Fehlmg (P 13, 466), Fischer 
(P 71, 431) , and Hugo Miiller (A 86, 341) 

I Paldados diammonium compounds 
Nja^^dXV or (NH, NH3)Pd X*3, or perhaps 
NH3(NH<)Pd X«3 

Pallados-diammonium chloride, Cl^ 

(simplest formula PdOl* 2NH3 = di ammorno- 
palladium dichloride) This salt is known in 
two forms 1 Yellow crystals are obtained 
by adding HClAq to PdClj m excess of NH,Aq , 
these crystals are scarcely sol water, sol with 
difficulty in cold acids, more sol hot acids, easily 
sol NHjAq, from which solution acids reppt the 
salt unchanged The salt dissolves in KOHAq, 
but no NH, IS evolved even on heatmg , when 
the salt IS suspended in water and Cl is passed 
m, solution is effected , addition of NHjAq now 
ppts the red form of the salt, and boiling with | 
KOHAq evolves KH, and leaves a liquid from I 
which crystals of PdCl2 2NH4Cl separate The 
contmued passage of Cl produces PdCl^ 2NH^C1, 
and finally PdCl^Aq 2 K red salt oi the same 
composition is obtained by dissolving the yellow 
salt m cone HClAq and adding NHjAq, also 
by adding a slight excess of NHjAq to a rather 
dilute cold solution of PdCl^Aq The yellow 
salt IS produced by dissolving the red variety 
in NHjAq and adding excess of HClAq , also by 
heating the red salt to 200° JOrgensen {Qm K 
3, 1242) regarded the red salt as polymeric 
with the yellow, and gave it the formula 
Pd(NH2NHj3Cl2Cl*Pd The salts maybe iso- 
meric, one being Pd NH-Cl NHjCl and the other 
Pd NH,CL,NH, 

Pallados^diammonium hydroxide, 
N2H3Pd,(OH)2 (simplest formula Pd(OH)y2NH3 
B di ammemu) palladium hydroxide) This base 
IS obtained by decomposing the corresponding 
ohlonde with moist Ag^O in presence of water, 
or the sulphate with BaOAq , the solution thus 
obtamed is yellowish, odourless, and has a 
■ttongly alkalme taste and reaction The base 
18 obtamed as a curdy crystalhne mass by eva 
poratmg at the ordmary temperature in absence 
of aix The sohd rapimy absorbs CO, from the 
air, forming N^HgPd CO, , it is decomposed by 
heating to somewhat above 100° The base is 
loL water , the solution decomposes KH, salts. 


and ppts OuO^H, and AgoO from solutions of 
salts of Cu and Ag The solution may be boiled 
with very slight change , on boilmg with alco 
hoi, Pd is ppd The other salts of this series 
which have been described are as follows 
MbPAN^H, — bromide MBr,, carbonate MQO,, 
fluoride MFjj(?), wdide MIj, i^trate M(N03)„ 
nitrite M(N02)„ sulphate MSO4, and sulphite' 
MSO, 

II Ammonium pallados diammonium com 
POUNDS N3H4(NH4)-PdX*-, or perhaps 
(NH3NH,),PdXS 

Ammonium pallados diammonium ohlonde 
Pd(NH2 NH4),CL, , (or Pd(NH, NH3C1)2 ^pal 
lado diamine chloride , simplest formula 
PdCl, 4NH, » tetrammonio palladium dichlor 
ide) This salt is obtained in large, colourless, 
monoolmic prisms, with one molecule of water of 
crystallisation, by evaporating a solution of yel 
low N^HgPd CI2 with excess of NH,, or a s^ 
tion of PdCl, in considerable excess of NH,Aq 
Heating the salt to 120°, or adding acid to 
a solution of the salt, causes formation 
of yellow NjH,Pd Cl^. Addition of PdCl, to a 
solution of the salt causes ppn of flesh red 
Pd(NH3 NH4),Cl3 PdCl, (Kane, Fehlmg) Treat 
ment of Pd(NH2 NHJ^Cl, with NH,C1 and aqiux 
regia is said to produce Pd(NH^ NHJjCl^ PdCl, 
(Croft, C N 16, 63) 

Ammonium pallados diammonium hydroxide 
Pd(NH2NH4)3(OH)2, (or Pd(NH3 NH,)3(\)H)3 
•^pallado diamine hydroxide , simplest formula 
Pa(OH)3.4NH, == tetramn^io palladium dichlor 
ide) Obtained as a crystalline mas^ by decom 
posing a solution in water of the sulphate 
Pd(NH2NH4)4S04 H3O, produced by adding large 
excess of NH3Aq to PdSO.Aq and evaporating 
with BaOAq, filtering and evaporating The 
solution IS odourless , it is strongly alkaline, and 
ppts hydroxides from solutions of salts of Al,Co, 
Cu, Fe, and Ni, but not from salts of Ag , it 
sets NH, free from NH4ClAq The solution 
absorbs CO^ from the air , it is decom 
posed by boiling with organic matter If this 
base is neutralised exactly by acids, salts of 
the base are obtained, e g Pd(NH2 NH4)2C03, 
PdfNH; NH4)2S0„ Ac , excess of acid, espe 
cially of a haloid acid, causes decomposition 
into a pallados diammonium salt and a 
salt of NH4, eg Pd(NH2.NH4)2(OH)2 + 4HClAq 
= PdN2H3Cl2 + 2NH4ClAq + 2H20 The other 
salts of this senes which have been described 
are as follows M =» Pd(NH2 NH4)2 — bromide 
MBr^, and the double compound MBrjPdBr,, 
carbonate MCO„ Jluonde MFj (?), iodide MI,, 
nitrate M(N03)2, double mfnfe M^NO,), Pd(NO^)2, 
silicofluonde MSiF, (?), sulphate MSO4 Hp, 
sulphite MSO, ^ 

The reactions of such substituted ammo 
mas &8 NH2Me, NILEt, and NHph on salts oi 
Pd produce compounds analogous with the am 
moniacal bases described above, e g pallados 
diethylammonium chloride N2H4EtaPd Cl,, 
and pallados diphenylammonium chloride 
N3H4ph2Pd Cl,, have b^n described (Miiller, A. 
8b, 341), 

The substitution of tri ethylareine and 
tri-ethylphoaphine for ammonia, m the re 
actions with Pd salts, produces compounds simi 
lar to the N-oontaimng bases, eg ^lados 
ditnethyJphosphomum chloride P^t^Pd 
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(Oahours a Qal,0 B 70» 897)» AXidpallados d%- 
tnethylarsomum chloride As,£t.Pd CL (0 a G , 
C B 71, 208) 

Palladium, bromide of Onlj one bromide 
of Pd IS known, and that has not been prepared 
frte from impurities 

Palladium dibbomide PdBr, {Palladous or 
palladoso bromide) The brownish solid ob 
tamed by dissolvmg Pd in a mixture of HBrAq 
and HNOjAq, or digestmg finely divided Pd with 
BrAq, and evaporating, probably has the oompo 
sition PdBr2, but it has not been obtained pure 
Double compounds of PdBrj with bromides 
of Ba, Mn, K, and Zn have been prepared, but 
not mlly examined, by von Bonsdorff (P 19, 
847, 431) , the K salt, K^PdBr,, crystallises m 
thick rhombic forms (Joanms, 0 B 95, 296) 

Palladium, chlorides of Two chlorides of 
Pd have been isolated, PdCl and PdClj , a third, 
PdCl,, 13 known in combination As none of 
these chlorides has been gasified, the formulas 
are not necessarily molecular (v Palladium, 
HALOID COMPOUNDS OF, post) None of the 
ohlondes has been formed by the direct union of ' 
Pd and Cl 

PALL.miuM DiCHLORiDR PdCl^ {Pallodous 
or palladoso chloride) By dissolvmg Pd in 
HClAq, Cl being passed into the liquid or a 
little HNO, being present, evaporating re 
peatedly with. HClAq to remove HNO„ and 
finally concentrating, red brown prismatic needles 
of PdCl, 2H2O are obtained , at a moderate tem- 
perature HjO 18 given off, and PdCl^ remains as 
a black brown crystalline solid (Kane, T 1842 
275 , Bottger, P 106, 496) PdCl^ is also *ob 
tamed, partly as a sublimate and partly as a 
garnet red crystalline residue, bv heating Pd^S in 
a stream of 01 (Schneider, P 141, 619) PdCl, 
dissolves m water to form a dark red liquid, 
from which some oxychloride, Pd^O^Cl^, sepa- 
rates on evaporation In water containing HOI, 
PdSlj dissolv es very readily The solution is dark 
broBTi, and on treatment with bases it gives salts 
of the form M*jPdCl, — chlorpalladites {v 
infra) , this solution may be supposed to con 
tain pallados chlorhydric aetd 

Double salts, chlorpalladites 
Pd0l2 2\P01 or M^^dCl, These salts are ob 
tamed by the reaction of vanous oxides with 
PdOl^ in dilute HClAq, or by adding vanous 
chlorides to cone PdCL^Aq 

Ammonium palladium dtchlonde or Am 
monium chlorpalladite PdCl2 2NH,Cl or 
(NH,)2PdCl4 Olive-green needles with a bronze 
coloured lustre , e sol water, insol cone alco- 
hol When strongly heated gives residue of 
finely divided Pd Obtained by adding NH4CI to 
PdCljtAi containmg HCl (Kane, T 1842 276, 
Wilm, B 18, 1202) 

Potassium palladium dtchlonde, or Potas 
svum chlorpaUadite Pd01,2K01 or K^dCli 
Golden yellow needles formed by adding KClAq 
to oonc PdOl^q The crystals are quadratic 

S nsms (Joanms, 0 B 95, 295) , they are fairly soL 
1 cold water, and much more sol m hot water 
Alcohol ppts the salt from a hot oonc aqueous 
solution An aqueous solution boiled with alco- 
hol or SO, gives a pp of Pd , the dry salt is very 
ilowi/ decomposed by heat to KOI and Pd, the 
decomposition is slow even in presence of oxaho 
aoid(Ii5isIer,K 1866 175), but rapid in a stream 


of H The other chlorpalladites which have 
been described are PdOL^ Aid, 10H,O (Welkow, 
B 7, 803) , BaPdCl^ (von Bonsdorff. P 19, 347. 
431) , BePdOl^ 6H2O (W,lc), CdPdOl^, CaPdCL, 
MgPdCl^, MnPdOL, NiPdCl^, ZnPdCL, 
Oo,Cl, 12NH, 2PdCl, (Gibbs, Am 8 [2] 87, 58) , 
C02CI, lONH, 2Pd0l2 (Carstanjen, Om K 8, 
1254) , PdCl2 HgjCl, 6NH4CI (Wilm, B 13, 1202) 
Palladium subchlobide PdCl or PdaOl, 
Small quantities of this chloride are said to be 
formed, as a dark reddish brown crystallme solid, 
when PdCl2 is heated to redness , the chloride 
deliquesces in air, and always contains PdCl, 
and Pd (Kane, T 1842 275) 

Palladium tetrachlobidb PdOL (Palladi 
or palladic chloride) This chloride probably 
exists in a solution of Pd in aqua regia, or of 
PdO, in cone HClAq, the compound has not 
been isolated As this solution yields salts of the 
form M*2pdCl« when treated with vanous metalUo 
chlorides, it perhaps contams palladichlor 
hydrtc acid H2PdCl, 

Double salts, ohlorpalladates 
PdCl^ 2M*C1 or M'jPdCl, These salts are formed 
by adding metalho ohlondes to a solution of Pd 
i in aqua regia, or of PdO, in cone HClAq, or to 
I a solution of PdCl, m HClAq into which Cl has 
' been passed , some of them are also produced by 
I passing Cl into a solution of the corresponding 
' chlorpaUadite 

j Ammonium palladium tetrachloride or Am 
I monium chlorpalladate PdCl4 2NH4CI or 
(NH4)2PdCl, A bnght red pp obtained by add 
ing NH4CI to cone PdCl,Aq saturated with Cl or 
treated with cone HNO,Aq S G 2 418 (TopsoS, 
J 1870 393) Reduced with difficulty , treated 
with NHjAq, N is evolved and PdCl2 2NH^ is 
formed (H Muller, A 86, 341) 

Potassium palladium tetrachloride or Potae- 
\ stum chlorpalladate PdCl, 2KC1 or K,PdCl, A 
cinnabar red powder, consisting of small regular 
octahedra, 8 G 2 738 , obtamed by mixing KClAq 
with PdCl,Aq saturated with Cl, or with Pd in 
i aqua regia , also formed by treating K2pdCl4Aq 
with Cl (Topsod, J 1870 393 , Croft, C N 16, 
63) When the aqueous solution is treated with 
NH,Aq, N IS evolved and K,PdCl4 is formed 
The otlier ohlorpalla^tes which have 
been described are BePdCl,8H,0 (Welkow, B 
7. 38) , MgPdCl* 6H,0 (Topsoe, / 1870 393), 

! NiPdCl, bH,0 (T , 1 c ) , ZnPdCL 6H2O (T , 1 c ) 

' Palladium, oyamdes of, and Double cyan 
ides, V vol 11 p 343 

I Palladium, fluonde of, PdP,* compound 
j IS produced, according to BerzeUus, by adding 
i HFAq to cone Pd(NO,)2Aq , it is described as a 
! brown pp scarcely sol water or BCPAq, and as 
forming double salts with alkali fluorides 
1 Palladium, haloid compounds of The 
! haloid compounds of Pd have not been at aU 
I fuUy investigated The foUowmg table presents 
the compositions of those which have been 
isolated — 

PdX PdX. PdX* 

PdCl PdF, 

PdCl, PdCl, 

PdBr^ in solution and 
Pdl^ combination 

The compounds PdX, form double salts 
PdX,.2MX-M,PdX4, and PdCl, forms 
PdCl|2MCl»M,PdCl,, the acids H,PdCl4 and 
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H^PdCls probably exist in solution The chlor- 
palladates MtPdGl« are not very easily reduced , 
the chlorpalladites MsPd0l4 are readily oxidised 
to chlorpalladates None of the haloid com- 
pounds l^s been gasihed , the formulsB are the 
simplest that express the oomposition, but they 
are not necessarily molecular PdBr, is formed 
by digesting together finely-powdered Pd and Br 
in presence of water PdOl, and Pd0l4 are easily 
soluble in water , PdF,, PdBrs, and Pdl, are in- 
soluble or but slightly soluble in water 

Palladium, hydride of Pd absorbs H very 
freely A piece of Pd foil which has been 
strongly heated «n vacuo absorbs 648 times its 
volume of H at 90^-97^ When electrolytically 
ppd. Pd 18 used as the negative pole in the 
electrolysis of water, it absorbs 982 vols H 
The physical properties of Pd charged with H 
make it very probable that a definite compound 
is formed, and that this compound has the com- 
position PdjH (for details v Hydboobn, vol li. 
p 720) 

Palladium, hydroxide of, v. Palladium^ 
oxides and hydrated oxides of 

Palladium, iodide of, Pdl^ When ElAq is 
added to PdCl^q or Pd(NOa)2Aq, an almost 
black pp of PdL H^O is obtained, which loses 
H3O %n vacuo (Lassaigne, J Ohvm mid 11, 
57) Pdl, IS scarcely sol water, alcohol, or 
ether, shghtly sol HIAq, easily sol EIAq, from 
which solution dark-red deliquescent crystals of 
potassium lodpalladite, E^Pdl^, separate on con- 
centration As PdL IB scarcely sol water, the 
ppn of this salt may be used m the quantitative 
estimation of I m presence of Cl and Br Pdlj, 
is decomposed to Pd and I at somewhat above 
850^, the last traces of I are not removed by 
heat alone, but by heatmg in H (Berzehus) 

Palladium, oxides and hydrated oxides of 
Three oxides have been isolated, Pd^O, PdO, and 
PdOg, another, Pd^Oc intermediate between 
PdO and PdO^, seems to exist PdO and PdO, 
seem to form hydrates, but the exact composi 
tion of these is not settled These oxides all 
react with acids to form salts corresponding with 
PdO, PdgO at the same tune forming Pd, and 
PdO, evolving O It is, however, possible that 
some salts may be obtamed oorrespondmg with 
PdO, All the oxides are reduced to Pd when 
strongly heated The examination of the oxides 
of Pd IS very mcomplete 

Palladium suboxide Pd,0 A black powder 
obtamed by heating to low redness the pp 
formed by adding Na,CO, to solution of a salt of 
PdO (Eahe, T 1842 276), or by heating Pd 
black m a stream of air (Wilm, B 15, 2226) 
Decomposed to Pd and 0 by heating to full red- 
ness , reduced by H at ordinary temperatures , 
reacts with acids to form salts of PdO with 
separation of Pd. 

Palladium momoxidb PdO (Palladous oxide) 
A black powder, prepared by heatmg Pd(NO,)„ 
or by very gently heatmg a Pd salt with KjGO, 
or Na^OOg, and washmg the residue with water 
Beduoed very easily by H (Wdhler, A 174, 160) , 
gives Pd and 0 when heated to full redness 
Soluble in acids with difficulty, forming salts PdX 
(X-SO.,2NO„CO,,<ko) 

Mydrated palladium monoxide The 
dark-brown pp obtamed by addmg £,00, or 
KtyCO, to solution of a salt of 'PdO was described 


by Berzelius as PdO H,0, but it may be a basic 
carbonate , heated to low redness this pp gives 
Pd,0 

Palladium dioxide PdO, (Pilladi^ oxide) 
A black powder, obtamed by ppg Pd04Aq or 
K,Pd01,Aq with excess of KOHAq, washing aiid 
boihng with water, and drymg at 100® , also by 
the action of ozone on compounds of Pd, and 
by the decomposition of water using Pd as the 
positive pole (WOhler, A 146, 875 , Mailfert, 
C jB 94, 860, 1186) At low red heat gives PdO 
and 0, and at a higher temperature all 0 is 
given off Treated with dilute HGlAq, gives 
PdGl,Aq and 01, with cone HClAq probably 
forms PdCL No oorrespondmg salts have been 
isolated wiu oertamW 

Hydrated palladium dioxide The 
pp Obtained by addmg excess of KOHAq to 
PdCl4Aq or K,Pd0l4Aq is probably PdO, xHjO, 
but the exact composition of this pp is not 
known 

PaLLADO PALLADIO OXIDE Pd^O, » 4PdO PdO,. 
According to Schneider (P 141, 619), an oxide 
of this composition is obtained by meltmg 
K,PdSa or NaJPdS, with KNO, and KOH, wash 
mg with water, and treating the residue with 
aqua regia It is described as a dull brown 
powder, which gives off all its O when heated to 
redness m air, and is reduced by H at the ordi- 
nary temperature. 

Palla^um, salts ol Compounds obtained by 
replacing hydrogen of acids by Pd All the 
sifits of Pd which have been isolated with cer- 
tainty correspond with the oxide PdO , the salts 
of Pd are generally obtamed by dissolving Pd 
m the various acids, with a little HNO,Aq 
added, or m some oases by double decomposition 
from PdCl,Aq or Pd(N0,),Aq Only a very few 
salts have been examined , besides the salts of 
the haloid acids, the carbonate^ nitrate, nitrite, 
sulphate, and sulphite have been isolated (u 
Garbonaies <ko ) Pd0l4, corresponding with 
PdO„ probably exists in solution, and several 
compounds of this salt — the chlorpalladates 
— have been obtamed (v Palladium tetra- 
chloride, p 795) 

PaUadium, selenide of, PdSe A grey m 
fusible sohd, resemblmg osm indium, with which 
it IS perhaps isomorphous (Bdssler, A 180, 
244) , formed by heatmg together Pd and SC 
(Berzelius) 

Palladium, sulphides of Three sulphides 
are known, corresponding with the three oxides 
The highest sulphide, PdS„ reacts with sulphides 
of more positive elements as a sulphanhydnde, 
formmg sulpho-pcUladates M,PdS, 

Palladium subsulphide Pd,S A grey, 
hard solid , S G 7 803 at 15® Prep red by 
fusmg together, for 16-20 minutes over a blow- 
pipe, 100 parts ydlow N,H,PdGl, (p 794), or 
*5 parts PdS, with 6 parts diy K,GO, or Na,GO„ 
6 parts S, and 8 parts NH4GI , the fused mass 
18 treated with water, and the lustious blue- 
violet omtals of K,P^S4, which are mixed with 
the Pd,|j, are removed by agitating with water 
Pdj9 18 very stable , it is not acted pn by acids» 
scarcely by aqua regia, melts at a red heat 
without change, loses S slowly when vezy 
strongly heated (Schneider, P 141, 519) 

Palladium monosulphxde PdS (Palladous 
sulphide). Obtained by heating Pd, or certain 
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Pd with S , also by ppg a salt of PdO by 
HjS Prepared in the dry way, PdS forms a 
blue white, Instrous, metal-like, very hard solid , 
prepared in th^ wet way, it is a black ]|^der | 
Heated in%k{r, slowly oxidises to a basic stuphate , 
heated in 01 forms PdOl, and SXil, (Fellenberg, 
P 60, 66) 4 colloidal solnble form of PdS 

was obtained Ify Winssmger (Bl [2] 49, 462) bj 
ppg from an extremely dilnte solution and 
diiJyBing 

Palladiuk disulphidx PdS^ (Palladio 
sulphide) A dark-brown powder, scarcely acted 
on By HNOjAq soluble aqua regia without 
separation af S ?Sohneider, P 141, 619) , heated 
in a%tream of GO, forms PdS and then Pd,S 
Obtained by decomposing solution of a sulpho- 
palladate by dilute HClAq, and waahmg the 
PP cgr 

Na,PdS,Aq + 2HClAq =* 2NaClAq + PdS, + H,S 
This sulphide reacts as an acid anhydride with 
the sulphides of several of the more positive 
metals 

Sulpkopalladatss These salts belong 
to two senes, M,PdS, and M,Pd,S4 = M,PdS, Pd,S 
(Schneider, P 141, 619, 148, 62^ 

Sodium 'sulphopalladate Na,PdS, (Sodium- 
palladium sulphide) This salt has not been 
obtained pure, as prepared by fusmg 1 part 
N,HgPd Cl, (p 794), or 6 part PdS, with 6 parts 
dry Na,CO„ and 6 parts S, to full redness, and 
washing the residue with water, it forms reddish- 
brown needles, which dissolve in water to form 
a brown liquid decoiuposed by HClAq with ppn 
of PdS,. • 

Silver sulphopalladate Ag,PdS,. A black 
brown powder obtained by ad^ng the Na salt to 
an alcoholic solution of AgNO, 

The members of the other senes of sulpho- 
palladates, M^dyS^, may bo looked on as double 
compounds of M,PdS, and Pd,S, or as the salts 
of a hypothetical sulphopalladic acid H,Pd,S4 
These salts may perhaps be termed met a sul- 
phopalladates 

Potassium meta-sulphopalladate, K,Pd,S4 
or K,PdS,.Pd,S Formed by melting 2 parts 
N,H4Pd Cl, (p 794), or 1 part PdS, with 12 parts 
KjCO, and 12 parts S, at a red heat, and wash 
mg the fused mass with water (Schneider, P 
141, 519) Six sided, blue-violet, metal like 
crystals , msol water, treated with HClAq, E is 
removed but no H,8 is evolved, and the crys- 
tals become steel-grey, perhaps HPdjS^ may 
bo formed, but if so this soon decomposes, 
and a sulphide, said to be Pd,S4, remama 
(Schneider, P 141, 626) Another compound, 
which may perhaps be K4PdS4 ^rresponding 
with the hypothetical acid Pd(SH)4) is formed, 
along ^th Pd, by heatmg m H 

Silver mela-sulphoi^ladate Ag,Pd,S4 or 
Ag,PdS, Pd,S A whito-grey, lustrous, crystal- 
line pp obtamed by treating the K salt vnth an 
iJooholio solution of AgNO, 

Palladium, sulphooyanides of; « vol iip 860 
Palladium, thio- salts of, u. Sulphopallad- 
atss under PalladMimt sulphides ^ 

PALK Bxtraeted from the fruit of 

Elesxs aumssnsU Soft orange mass oontaimng 

S tio and oleic acids and their glyoendes 
ize a. Boudet, A 29, 42, Guibourt, J, 
Med. 1, 177, Henry, /. PA 61, 241). 


From palm kernels an oil is obtained cdntaining 
the glycendes of oleic, steano, palmitic, mynstia, 
lauric, deooic, octoic, and hexoio acids (Oude* 
mans, / or [2] 2, 898) 

PALHBLLIK A substance resembling 
haemoglobin, which occurs in Palmella cruerUa, 
a red fungus (Phipson, C R 89,816,1078,0 N. 
41, 216) 

PALMmC ACID 0,A.Or Mol w 266. 
[60 76®] (Reissert, B 28, 2243) (271 6® i V at 

100 mm ) (Krafft, B 12, 1670 , 16, 1721) (839®- 
856®) (Camelley a. Williams, B 12, 1360) S G. 
(hqmd) 863 S (alcohol) 9 2 at 19 6® (0 a. 
S ) HO (sohd) 2,871,788 (Louguimne, A Ch 
[6] 11, 223) Occurs as glyceride m a very large 
number of animal and vegetable fats and fixed 
oUs (Chevreul, Recherehes sur les corps gras^ 
Fremy, A 36, 44 , Stenhouse, A 86, 60 , Stmuner 
a Meyer, A 43,835, Schwarz, A 60,69, Hemtz, 
A 80, 299 , 88, 298 , 92, 291 , von B6ok, / pr. 
49, 295 . Berthelot, A Ch [3] 41, 216, 482 , 47, 
297 , Maskelyne, 0 / 8, 1) Its mynoyl ether 
occurs in bees wax (Brodie, A 71, 160), and in 
human fat (Hemtz), and its cetyl ether m sper- 
maceti (L Smith, A 42, 241) Occasionally 
occurs in the free state, as in palm oil, and m 
Lycopodium spores (Langer, Ar Ph [3] 27, 626) 

Formation — 1 By saponification of palmi- 
tm, spermaceti, and mehssm — 2 By heating 
cetyl ^cohol with potash hme (Dumas a Stas, 
A Ch [2] 73, 113) —8 Togetherwith acetic acid 
by fusing oleic or elaidic acid with potash ^ar 
rentrapp, A 36, 209) — 4 By saponifymg oird- 
lime with alcohohc i^tash (Ihvers a. Kawakita, 
C / 58, 271) ~5 By saponifying the wax of 
Myrxca certfera (Chittenden a Smith, Am 6, 
217) 

I Preparation — 1 Japanese wax (3 pts) is 

saponified with KOH (1 pt ) and water (1 pt ), 
the solution ppd by HClAq, and the acid recti- 
fied in vacuo (Krafft, B 21, 2265) — 2 The fatty 
acids obtained by saponifying fats are dissolved 
in alcohol, and fractionally ppd with an alco- 
hobo solution of lead acetate or a cone aqueous 
solution of barium or magnesium acetate (v, 
vol 1 p 66) 

Properties — Small hard crystals (from alco- 
hol), msol water, v sol boihng alcohol and 
ether Slightly decomposed on distillatioiL 
Chlorination, m presence of SbCl^, yields CCI4, 
C,C1„ and 0,01, [224®] (Hartmann, B 24, 1018). 
Oxidation by alkalme EMn04 yiel^ oxahe, suc- 
omio, adipic, acetic, butyric, hexoio, oxyvalenc^ 
and dioxypalmitio acids (GrBger, M 8, 486). 
Oxidation by nitric acid (SGI 86) yields suc- 
cinic and glutano acids (Carette, C B 10^ 
692) The Ba salt distilled with NaOMe yields 
pentadecane (Mai, B 22, 2133) 

Salts — pH4)HA', —BA' pearly scales 
(from alcohol), msol ether Dissolves m a small 
quantity of water, but a larger quantity ppta. 
KHA'„ which crystallises from alcohol m pear^ 
scales [100®] (Schwarz) — NaA' lammss,-^ 
NaHA'i Got by adding hot water (1600 pts ) to 
NaA' Insol water, v sol hot alcohol — BaAV 
S, (alcohol) 0036 at 20® Pearly crystalline 
powder — GaA', S (alcohol) 0103 at 20®,—* 
MgA', [120®] (H)— PbAV [112®] Powder — 
OuA', greenish blue powder — AgA' amor* 
phouB, si. sol water Blackened ^ li^t 

Methyl eth%r MeA' [28®] (^rSielot) 
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JSthyl eth%r'Eik* [24^ (Heintz) 
Isoamyl sthsr CaH„A' [9®] (Berthelot), 
[ 18 * 5 ®] puflfy, 0/5, 314) Waxy 

0 ety I ether [85®] Formed from 

the octyl alcohol of castor oil 

Dodeeyl ether [41®] (K.). 

Teiradecyl ether [48®] 

Hexadeeyl ether 0,^8,A' [64®] (Kraflt, 

B 16, 8023) Probably identical with the cetyl 
ether [49°], which is the chief compo- 

nent of spermaceti, from which it is prepared by 
crystallisation from boiling alcohol 
Oetadeeyl ether OigH^A' [59°] 

Oeryl ether 0„H„A' [79®] The chief 

constitaent of poppy wax (Hesse, B 8, 639) 
Myricyl ether [72®] The con- 

stituent of bees wax that is insoluble in alcohol 
(Brodie, A 71,169) 

Glyceryl derwatwee or PaUmhnsv vol 
li p 621 

Phenyl ether OJEL^k!. [46®] (260® at 16 

mm ) (Erafft a Barger, B 17, 1379) 

jhTolyl ether [47®] (268® at 15 

mm ) 

Chloride 0,8H„0C1 [o 12°] (192 6® at 

16 mm ) (Erafft a Burger) 

Awiae 0,sH„ CONH, [107°] Formed by 
the action of NHj on the chloride or ether, and 
also by heating tetradeoyl malonic amide (Garlet, 
Bl 1869,175, Erafft a Stauffer, B 16,1780, 
Hell a Jordanoff, B 24, 990) 

AniHde C.AjCONHPh [90 6®] (283® 

at 17 mm ) Made by boihng palmitic acid with 
excess of aniline (Hell a Jordanoff, B 24, 943) 
Silky needles (from alcohol), v e sol ether 
Anhydride [64®] (Villier,B. 

9, 1932) 

Nitrile OjsH,, ON [31®] (262® at 100 
mm ) S G 8186 , 776 Formed by dis 
tilling the amide with (E a S ), and also 
by heating oyano palmitic acid (H a J ) Six- 
sided tables Beduced by alcohol and sodium 
to hexadecylamme (Erafft, B 22, 811) 

References — Di bbomo vjjMnio saw and 
HsxAnEGoio Aon> 

PALMITIC ALDEHYDE C.^H^O [68®] 
(198® uncor at 22 mm ) Prepared by distilling 
a mixture of calcium palmitate and calcium 
formate (Erafft, B 13, 1416 , 16, 1714) Plates, 
si sol ether Combmes with NaHSO, 

Palmitic aldehyde C„H,30 [47®] S (al- 

cohol) 64 at 16®, 12 at 78® S (ether) 16 at 
16® Got by oxidation of cetyl alcohol with 
chromic acid mixture (Fndau, A 88, 23 , Doll- 
fus, A 181, 287) Orystalline 
PALMITIK V Gltobbin 
PALMITOLIC ACID 0,.H,80^ Mol w 262 
[42®] Formed by the action of alcoholic potash 
at 180® on di bromo-palmitio acid (Schr6der, A 
148, 22) Silky nee^es (from alcohol), insol 
water, y sol ether Br forms Oi,H^Br,0« and 
Fuming mtno acid oxi^ses it to 
enbenc acid and suberic aldehyde — BaAV — 
AgA' amorphous powder blackened by light. 
Reference — ^Bbomo PikLioroLio acid 
PALMITOHE Dt-ventadeeyl 

ketone [83®] S G ? 799 , 794 Formed 

by distilling calcium or barium palmitate with 
lime (Pina, C B 34, 140 , Maskelyne, 0/8, 
1 , Erafft, B 16, 1714) Got also by heatmg 
piUmitie acid with P^O^ at 210^ (Kipping, 0 / 


67, 986). Silvery plates, v sol alcohol and 
benzene Does not unite with NaHSO, (Lim 
pricht, A 94, 246) Bromine forms OaiHu^Br^O 
[66®] (Herez, A 186, 269) * . 

Oxim (0,8H,i)„ 0 NOH [69 ] Needles 

PALMITOXTLIC ACID O.eH^O, [6?^] 
Formed, together with suberic a<rid and suberic 
aldehyde by the action of fuming HNO, on pal- 
mitolio acid (Schrdder, A 148, 86) Lamines 
(from alcohol), insol water, y sol ether — AgA' 
white pp , turned violet by light 

PAKAaUILOlTE O^H^O,, Occurs in the 
root of Pcmax qmnquefolius (Gamgues, A 90, 
231) Amorphous powder, v sol ’water and 
alcohol, insol ether Has a bitter sweet taste 
Its solution is ppd by tanmn H2SO4 forms a 
purple solution from which water ppts panticone 
OjjHj^Oy (?) a crystalline powder HOlAq also 
forms CO. and panaoone on heating 

PANICOLE 0„H»0 i e O.^H,, OMe [285®] 
A crystalline substance m oil of millet (Eassner, 
Ar Ph [2] 26, 896 , 26, 686) HOlAq at 160® 
forms MeCl and OjjH.gO [78®] 

PAPAiN V Pbotbids 

PAPAVEEIHE Oj-HjjNO. U. 
g(OMe) CHCCH CH^J 

C(OMe) CH 0 0 OH,, 0,H,(OMe)2[l 3 4J 

(Goldsohmiedt, M 9, 830. 849) [147°] S 

(ether) 4 at 10° Occurs in opium (Merck, A 
66, 126 , 73, 60 , Anderson, T E 21, Pt 1 , Hesse, 
A 163, 75 , Suppl 8, 261 , Z [2] 7, 641) 

Prej^atum — 1 The aqueous extract of 
opium 18 ppd with Na^COj, the pp dissolved in 
ether and shaken with dilute HOAc The acetic 
acid solution is ppd by NaOH The pp digested 
with oxalic acid solution yields crystallme papa 
venne oxalate It is better, however, to dis 
solve the pp in acetic acid, remove thebame by 
tartaric acid,ppt the mother liquor with ammo 
nia, wash the pp with alcohol, and then treat 
with oxahc acid The oxalate is recrystallised 
from hot water, ppd by CaClj, the filtrate ppd 
by NH, and the papaverine recrystallised from 
alcohol (Hesse) — 2 A solution of the hydro 
chlondes of the opium bases is ppd with cone 
NaOAo The pp , consisting of narcotme and 
papavenne, is dissolved in HOlAq, and diluted 
till it contains only 26 p c of narcotme 
EgFeOy, is then added and, after 24 hours, the 
pp of papavenne fernoyanide is collected and 
decomposed by NaOHAq (Plugge, Ar Ph [8] 25, 
843) 

Properties — Trimetrio prisms (from ether 
alcohol), a6c= 321 42 Narcotic Nearly 
insol hot water, v sol hot alcohol and chloro- 
form, m sol hot benzene Oannot be sublimed 
Inactive to light (Goldschmiedt, M 9, 42) 
Cone H;S04 forms a colourless solution, ibecom 
ing dark violet on warming On adding dilute 
H2SO4, HCl, or HNO, to a solution of papavenne 
in acetic acid, the sulphate, hydrochloride, or 
nitrate is ppd A solution of papavenne in cone 
£[(804 a pp of sulphate on adding water 
Papavenne is a weak base , its solutions do not 
affect litmus With ammonium selenite dis 
solved in cone BLS04 it gives a bluish colour 
I changing to red (Ferreira & Silva, M [3] 6,87, 
0 R 112, 126) 

Reactions — 1. Potash-fusion yields methyl- 
amine, 04H,Me(0Me).[l 3 4], and protooateohuie 
aoid (Goldschmiedt if 4,704 , 6,969) —2 Yields 
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filed on heating with HGlAq->3 Aqueous 
KMnO^ oxidises it to papaveno, veratrio, m- 
hemipic, pyndine (a) tri carboxylic, dimethoxy- 
omchonic. dimethoxy phthalic, and oxalic acids, 
hexnipic imide NH„ papaveraldme and CO^ 
Pa^iaveno acid (v infra) Is the main product 
{Goldschmiedt. Af 6, 372 , 8, 610) 

' Salts -B'iJd [220°] S 27 at 18° 
Large monoclmic crystals, a&c» 83 1 58, 
a « 92° 20' (Foullon, M 6, 676) — B'jHjPtd, 2aq 
[198°] — B'^HjZnCl^ white dimetric crystals , 
a c «> 1 84 — B'^R^Cl^Znlj plates (from alcohol) 
-B'ACdCl, [176] — B'^,Cl,CdBrj [186^^] 

(Jahoda, Mk 7, 606) — B'H,ClaCd4 [180°] — 
B'^'HgCl4 tnclimc pnsms — B'Bffir [214°] 
Monoclmic crystals, a6c»8dl 68, a -*92° 
60' — B'HI [200°] Monoclmic, sometimes 

isomorphous with the hydrochloride, but when 
crystallised from alcohol a5c«181212, 
a « 91° — B'HI, Purple monochnic pnsms — 
B'HI, thin reddish needles — B'^H^Hgl, — 
B'HNO, monoclmic tables, n6c= 82 1 65, 
a = 94° 9' — B'HjSO, monoclmic pnsms , 

a 6 c = 83 1 1 38 , a - 92° 29' -B'H,Cr,0, Flat 
orange needles — B'H^GjO^ S 26 at 10° 

Pnsms — B'G,H,N,0, [179°] Golden tables 

(from alcohol) — Succinate B',G4H,04 
[171°] -Benzoate B'G,HA [146°]— Sail, 
cylate B'C H^O, [130°] — Meconate 
B'GjHAaq pnsms, si sol alcohol —Ferro* 
cy abide B'4H4FeGy, (Plugge, Ar Ph [8] 25, 
793) 

Methylo -iodide Melts at 195° 

when anhydrous 65°-60° when hydrated Insol 
ether, sol water and alcohol Moist Ag^O forms 
a caustic hydroxide, capable of giving a car 
bonate (Claus, J pr [2] 38, 496 , Goldschmiedt, 
M 10, 673) The following compounds have 
been prepared from the methylo iodide (Stransky, 
M 9, 761) B'MeOH xaq Melting at 215° when 
anhydrous, B'MeCl [76°], B'Jde PtCl, 3aq, ' 
B'jMejCrjO [86°], and the picrate B'MeC 
[206°] 

Ethylo bromtdc B'EtBr 4aq [140°-145°] 
(Goldschmiedt, M 6, 667) or B'EtBraq [111°] 
(Claus a Huetlm, B 18, 157b) Tnmetno 
needles , a 6 c = 70 1 64 Boiling KOHAq forms 
the alkahne oxide (B'Et)P, si sol cold water 
Ethylo- chloride B'EtC14aq prisms 
[80°] Gives B',Et,PtCl, 3Jaq [223°] 
Ethylo-iodide B'Etl [216°] 
Ethylo-nitrateB'Et^Of^Aq Prisms 
Ethylo c broma tc B'^EtjCTjO, [78°] 
Ethylo i)icmfsB'EtC,H,N,0 [176°] 
Bemylo chloride B'0,H,C17aq [166°] 

EMnO, oxidises it to veratnc acid, benzyl* 
papaveraldme, papaveraldme, and hemipic iso 
benzyl imide Aqueous (20 pc) KOH forms 
(B'C,H,),0 [166°] -B',(C,H,),PtCl, crystalline 
PP-B'6,H,CANA [186°] -B',{C,H,),CrA 
[86°] 

o-Nitro-benMylo^chloride 
B'0A(N0,)C1 Crystallises with 4aq, 6aq, and 
9aq (Seutter, M 9, 859X-(B'C A(NO JCl),Pt0l4 ; 
orystallme pp — B'C,H,(NO,)NO, Ijaq pnsms. 
— (B'G JEl,(NO,)),Cr,0, . yellow prisms — 

B'0,EL[NOJ 5,^,0, : yellow prisms (from 
aloohol) 

Ph^nacylo - bromide B'CH,BzBt 2iaq. 
Efflorescent pyramids (Seutter, Af 9, 1036) 
Ftoms tha denvatives : B'CH^zCl 6aq . yellow 


needles -(B'CHJBz),Pt01,.-B'CH,BzN0,2aq 
— (B'CH,Bz),CrA and B'CH,BzCANA 
[182°] An aqueous solution of the phenacylo* 
bromide gives with dilute NaOHAq a pp. 
B'OH^BzOH, whence boihng aloohol produces 
(B'CIlpBz),0 [186°], crystallismg m ooloorless 
needles 

Tetrahydrxde O^H^NO^ [201°] Made 
by reduomg papaverme with tin and HCl (Gold- 
Bohmiedt, Af 7, 497) Small pnsms (from dilute 
aloohol), m sol hot water, si sol ether — 
B'HCl 8aq [290°] Monochmc needles, with 
very bitter taste , causes albummuna when m- 
jected mternally — Salts B'APtCl,3aq — 
B'H,S04 7aq — B'H,CA6aq — B'ACr,0, — 
B'0AN,0, [270°] Yellow needles, v si sol 
alcohol 

Bromo-papaverme C^AoB^NO, [145°] 

Got by addmg bromine-water to a solution of 
papaverme hydrochlonde Monoclmic crystals, 
msol water, v sol aloohol and ether — B'HBr 
Nitro papaverme Cj^A^N-O, aq [163°] 

S (ether) 03 at 12° Made by boiling papa^enne 
I with dilute nitno acid (B G 1 06) (Hesse, A. 
Suppl 8, 292) Pale yellow pnsms (from dilute 
alcohol) Violently decomposes when quickly 
heated —Salts B'HCl l^aq 8 36 at 16° — 
— B'HI V si sol hot water — 
B'HNO, aq — B'jH^SO, 8aq — B'HaOjO, 2aq yel 
low prisms, v si sol water 

Papaveraldme Ca,H„NO, t.# [4 3 1] 

0,H,(OMe)^CO C,H4(OMe),N [210°] Made 
by oxidation of papavenne with KMnO, and 
dilute HjSO, (Goldschmiedt, Af 6, 964 , 7, 
486) Yellowish crystalline powder (from 
alcohol), insol water and alkalis, v sol hot 
HOAc H SO4 gives a red colour, ohangmg to 
dark violet on warming Potash fusion sphts 
it up into veratnc acid and dimethoxyisoqumol* 
me Tm and HCl reduce it to papaverme 
tetrahydnde — B'HNO, 2aq lemon yellow 
needles — B'HCl xaq yellow crystals, deoom 
posed by water — B'JEIjPtCl^ aq orange prisms 
B'ASO, — B'C,H,N,0, [209°] 

Methylo todtde B'Mel 3aq [136°] 
JSfhylo* bromide B'EtBrSaq [above 270°] 
Benzylo - hydroxide B'C,H,OH or its 
anhydnde (B'C,H,)P is a product of the oxida 
tion of papaverme benzylo chloride by dilute 
(^2 p 0 ) KMnO, at 45° (Goldschmiedt, Af 9, 327) 
It crystallises from boiling water or alcohol m 
slender colourless needles [164°], converted by 
boiling HClAq mto papaveraldme. 

Oxim C»H„N04(N0H) [246°]. White 

needles, sol hot benzene 

Phenyl-hydrazide C«,H|,N04(N,HPh) 
[81°] Reddish yellow nodules (from aloohol) 
Papaverolme 0„H„N04 i e [4 31] 
CJE[»(OH),.CHyC,H4(OH),N Formed by boiling 
papavenne (3 pts ) with HlAq (^ pts of 8 G 
196) and r^ P for 10 hours (G , Krauss, Af 
11, 861) White orystalhne powder (containing 
2 aq), msol water, m sol alcohol, si sol ether, 
V sol acids. Yields (a).methyl*i8oqmnolme on 
distillation with zmo.dust — Salts B'HCl 
white needles — B'«H,B04 8|aq — B'HI2aq — 
B' 3aq neeales, m sol hot water 
Papaverie acid C.,H„NO, % e 
OA(OMe),COC,H»N(COA* [288°] Fonned 
by oxidismg papave^e with KMnO, (Gold- 
Bchmiedt, Af 6, 880, 10, 168, 691)* Minute 
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fight-angled tables (containing aq),Bl sol water, 
i^oohol, and ether, m, sol dilnte idoohol Its 
solutions are aoid m reaction Decomposes on 
fusion mto 00, and pyropapaveno acid 0|,Ri,NO, 
[280^] Potash-fusion forms protooateohuic acid. 

Salts —E,il"2}aq white leaflets, y e soL 
water — EHA^'fl;aq needles — CaA^l^aq — 
BaA^ — Ou,A",(OH), 6aq — Ag,A" fl^aq — 
AgB^'^,aq.~H,A^^cU2^aq* yellow needles 
Anhydr%dB* [170®]. Got by boiling papa- 
Yerio acid with Ao,0 (Goldsohmiedt, M 10, 169) 
Mono-ethyl ether EtHA" [188®] Got 
by boiling the a^ydnde with alcohol Converted 
by NH,Aq mto the amio acid 

Oxtm 0,A,N0.(N0H) [o 166°] SmaU 
needles (from aloohol) (Goldsohmiedt, M 10, 
692) 

Phenyl-hydraeide 0,«Hi3N0,(N,HPh) 
[190®] Yellow needles (from dilute aloohol) 
Bitro-papaveno acidC„H,a(N02)N0, [216®] 
Formed by dissolvmg papaveno acid in oono 
HNO,. Golden needles (contammg aq) — 
Pyropapaverio acid OjjHiaNO* [230®] 
Formed by fusmg papaveno acid Mmute white 
leaflets — OaA", 4aq groups of needles — 
BaA',4aq — HA^SGl aq orange red needles — 
AgA' orystaJlme pp 

Oxxm 0isH|4Na05 [226®] Needles (from 
alcohol) —B^HClaq yeUow needles 

Phenyl-hydraztde 0uH„N04(N,HPh) 
[228®] YeUow pnsms —B'HOl 

PAPAVEEOSINE An alkaloid m dned 
poppy heads of Pajpaversomnt/erum(Deschamps, 
A Ch [4] 1, 463) Nacreous needles (from 
alcohol) Coloured red by H,S04 

PAPAYOTIN An amorphous hygroscopic 
powder ppd by adding alcohol to an aqueous 
extract of the juice of Canca papaya (Peokholt, 
Ph [3] 10, 343) It has an astnngent, slightly 
sweet taste 

PAEABANIO ACID 0,H,N,0, i e 

®^<^NHCO Oxalylurea Mol w 114 S 

4 7 at 8® HO 212,700 HP 2,200 (MaUgnon, 
O B 113, 198) 

Formation — 1 By dissolving uno acid (1 pt ) 
m nitno acid (7 pts of S G. 1 3) at 70® and 
evaporatmg to a syrup, when parabanio acid 
crystalhses out on cooling (Liebig a Wdhler, A 
26, 286 , Menschutkm, A 172, 74) —2 By oxi- 
dation of aUoxan —3 A product of the action of 
HOOl on guanme (Strecker, A 118, 166) — 
4 From uric acid by heatmg with MnO, and 
dilute H,S04 (Wheeler, Bl [2] 7, 621) or with 
KNO, and H2SO4 (Gibbs, B 1, 841) — 6 A pro- 
duct of the action of HCl and KC10,on uric acid 
aurent a Gerhardt, A Ch [3] 24, 176) — 
By the action of POOl, on oxaluno acid 
NBL^CONHCOCO^H at 200® (Gnmaux, O B 
77, 1648) — 7 By the action of PCI, on a mix- 
ture of oxahc acid and urea (Ponomarefl, Bl [2] 
18, 97) — 8 By heating mtro-pyruvic ureide with 
bromme and water (Gnmaux, 0 B 79, 1478) — 
9 By the action of Br and water on uno acid 
(Hardy, Bl [2] 1, 446 , Magnier, Bl [2] 22, 66) 
Properties.— Monoolmio laminss (from water 
or aloohol); a6c»l 666 478, 3-81® 89'. 
Decomposed above 200®, forming a white sub- 
limate Completely oxidised by KMnO. and 
H,S04 to CO, and NH,, Not attacked by HNO, 
m the cold. Its solution is pot ppd by Oa salts. 


but on boiling with alkalis it is spUt up into 
oxaho acid and ammoma In the same way lead 
salts and a httle NH, give a pp of lead oxalate 
(Maly, M 2, 284). 

Beactions — 1 In aqueous solution the salts 
rapidly change to oxalurates —2 Zinc and MCI 
I reduce it to oxalantin —8 Alool^oho NH, at 100® ' 
forms oxaluramide — 4 Alcohono EtI at 100^ 

I forms 0,H„NO,I, crystallising from alcohol in 
green pnsms, nearly insol cold water (Hlasiwetz, 
A 103, 200) —6 Urea (1 pt ) at 180® forms 
04H,N404, a spanngly-soluble powder (Gnmaux, 
Bl [2] 82, 120) 

Salts — NH4A' Crystallme pc.wder, got by 
adding alcohoho ammonia to a solution oi para 
banic acid in absolute aloohol Gives off its 
NHj at 100® Warm water converts it into 
ammomum oxalurate — NaA' — KA' Got by 
usmg alcohohc KOEt— AgA' Crystallme pp , 
got by adding AgNO, to a solution of KA' — 
Ag,0,N,0, aq Got by ppg a solution of para 
banio acid with AgNO, Insol water, sol 
HNO, — Urea salt CON2H4HA' Four sided 
tables,8l sol ooldwater -Phenyl-hydrazine 
salt (Nja[,Ph),A'aq [170®] Insol aloohol 
and ether Boiling water converts it into 
NH,.CO NH CO CO N APh [216®] (Skmner a 
Ruhemann, 0 J 63, 660) — Aniline salt 
[260®] (S a B ) 

Hydrate 0,H,N20,aq S 13 6 at 8° 
Formed from uno acid (1 pt ) and nitnc acid (3 
pts of S G 1 3) at 60® The mixture is kept at 
36®~66®, and finally hejted to 70®, when the 
hydrate separates in large crystals (Tollens a 
Wagner, A 166, 321 , 176, 227) Formed also 
by the action of POCl, on a mixture of urea and 
oxaho acid, heat not being applied (P) At 
160®-160° it loses water and changes to ordinary 
parabanic acid 

Methyl parabanio acid qq 

MethyUoxalyl urea Oxalyhmethyl urea [149®] 

Formation — 1 By heating nitroso creatmin 
with HCl at 100® (Dessaignes, A 97, 842 , 
Maroker, A 183, 316) —2 From methyl uno 
acid and HNO, (Hill, B 9, 1093 , 13, 739) — 
8 By the action ot AgNO, on methyl thiopara 
banic acid (oxalyl methyl thio urea) (Andreasch, 
B 14, 1449 , M 2, 279) —4 By oxidation of 
theobromme or oaffohne with chromic acid 
mixture (E Fischer, A 216, 297 , Maly a 
Hmteregger, B 14, 727 , M 2, 94) 

Properties — Colourless tnmetno pnsms, sol 
hot water Acid in reaction Not volatile with 
steam Decomposed by alkahs, even in the cold, 
into methyl-urea and oxaho acid 

Salt — AgA' Needles, sol hot water 

Di methyl parabanio acid 

Oholestrophane [146®]. (276®) S 187 at 20® 

Formation — 1 The nnal product of the 
action of ohlonne on caffeine m water (Booh 
leder, A 73, 128) — 2 By boiling caffeine with 
nitric acid (Stenhouse, A 46, 871, 46, 229) — 
8 By heating dry silver parabanate with Mel at 
100® (Strecker, A. 118, 174) —4 By oxidation of 
caff^e with chromic acid mixture (Maly a 
Hmteregger, B 14, 728) —6 By the action ol 

A«MO, on ^ (Andraasoh, U % 388) 

6. By the action of dilute HOlAq on murexoin 
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(Bninii, B. 21, 515) — 7* Bt paiimg ozonised 
oxygen through water in which caffeine u sus- 
pended (Leipen, M 10, 184) 

Prqpertm — Tnmetncpnsms (from alcohol). 
Hay be publimed. Completely decomposed by 
alkahs Jives no pp with lead acetate untu 
aiumonia is added, when lead oxalate is ppd 
Pure HNOg ha*^ no action (Franohimont, B T,0 
6, 217) 

Eeacttons — 1 Alcohohc NH, forms di- 
methyl oxaluramide [226®] on heating — 
2 HClAq at 200® sphts it up mto oxalic acid, 
00s, methylamine (Calm, B 12, 624) — 
8 Cold alcoholic soda decomposes it mto oxalic 
acid and di-methyl urea (M a H.) — 4 ZtTic and 
dilute H^SO, reduce it to di-methyl-glyoxyl urea 

^^NMeCO crystallme body, melting 

below 100®, decomposed by heatmg with baryta 
mto glycollic acid, oxahc acid, methylamine, 
and COj (Andreasch, M 8, 436) — 6 On warming 
with water oontammg BaCO, it yields di-methyl- 
oxamide (Maly a Hinteregger, M 2, 88, 132) 

Phenyl.parabanio aoid CO<^]^pjj [208°] 

Made from phenyl-urea and CICO COJEt (Stojen- 
tm, J jpr [2] 82, 11) Silky plates, v sol 
alcohol, ether, and hot water 

Di phenyl.parabanio acid CO<^^p^ 

[204®] Formed by boilmg an alcohohc solution 
of diphenyl guanidme dicyamde (dicyanomel- 
aniline) CjsHjjN, or (a) tn phenyl-guanidme 
dicyamde with HClAq (Hofmann, Pr 11, 275 , 
B 8, 764) Formed also by warming thiocarb 
anihdo thio oxanilide with alcohohc AgNO^, and 
by the action of CICO CO,Et on di phenyl urea 
(Stojentm) Needles, msol water, v sol alcohol 
and ether Decomposed by boiling EOHAq into 
oxahc acid, aniline, and CO, Yi^ds with fum 
mg HNOj a di nitro di phenyl parabamc acid 
crystallising m needles 

FAEACONIG ACID v Lactone of Ozyptbo- 

XABTABIO AOID 

FABAFFIK Sohd, wax like, fatty mixture 
of hydrocarbons of the senes, very rich 

m carbon and characterise^ by a very marked 
mdifference to most reagents 

Ayialysis — 

1 2 8 4 1 

C 85 15 84 9 86 81 84 86 85 5 

H 14 85 14 31 14 44 15 02 14 9 

1 Anderson, J 1857, 480 , 2, 8 Brodie, P M 
[3] 83, 178 , 4 Pawlewski, B 28, 827 , 6 Gill a 
Meusel, C S J ii, 466 Beilstein states (Bn 
1, 189) that commercial paraffin usually contains 
1 p 0 oxygen, which can be removed by heating 
with Na in a tube Lippmann a Hawhczek 
(B 12, 69), from a sample of brown coal paraffin 
▼ si sol alcohol [87®] by heating with PC1„ 
formed C^fod,, hence mve formula C^H^^ 
BoUey {A 106, 280), by heatmg hot paraffin 
with Cl, formed C^H^OV-CtoH.jCl,. , hence gives 
formula C^H^ Gm a Meusel {Z 1869, 66) 
have formed from paraffin by oxidation with 
Cr^ oerotio aoid hence formula 

CLHm PawiOwski, by BaoulVs method, using 
gUMial acetic amd, ffn^ C^Hm-XLHm, by dilute 
bensec) and p xylene C^}^CmHi||, and with 
■aturated solutions m benacna and p-xylenc 

voi^ m. 


(C24Hm)4-(02,Hm) 4 It behaves as a colloid in 
most other solvents 

Melhng-point [46®-66®] By the action of 
solvents, small quantities of fractions [38®>46®] 
have also been obtamed (Albrecht, D P J 
218, 280) Ozokente paraffin [64®] 

BotVmg-j^nt Above 800® In crude 
petroleum the portion (300®-400®) sohdifies on 
coohng On fractionating, BoUey and Tuch- 
schmid found that the portion [63®] (800®) gave 
the followmg fractions (150®) [43®] , (200®) 
[44 6®] and residue [63 6®] 

Specific grawty vanes from 0 872-0 912 at 
17° (Albrecht) Ozokente paraffin [64®] SG ^ 

0 917 [88®] S G *1 0 874 (Beilby, C J 43, 388) 
Paraffins expand considerably on melting 

Occurrence — Occurs native as fossil wax, 
hatchettine, and ozokente The latter is the 
most abundant, and is found m Galicia, Bou 
mama, on the island of Tscheleken on the east 
coast of the Caspian Sea, and on the island of 
Swjatoi at Baku When bleached it is called 
cerisine According to Zawziecki, ozokerite 
contains a crystalhne and amorphous paraffin. 
It IS also found m Etna lava to the extent of 
43 p c in certam geodes (^Sihestri, Q 12, 9) It 
IS obtamed by the distillation of brown coal, 
turf, boghead coal, shales, schists, and natural 
bitumens, wood, wax, and wax and lime It 
can also be obtained from brown coal tar 
Details of various methods are given by von 
Boyen, Z f Angew Chem 1891 261) Paraffin 
IS also obtamed m large quantities from Ameri- 
can petroleum, being present in the high boiling 
portions which form a residue after the lighting 
oils have been distiUed off Other mineral oils 
contain appreciable quantities of solid paraffin, 
e g Rangoon oil of Burma, 6 p o For the pre- 
paration of commercial paraffin from these 
bodies V Thorpe’s Dictionary of Applied Chk- 
msTBY, and for a theor} for its formation in 
nature by the decomposition of ammal matter, 
mde Zawziecki, D P J 280, 69, 85, and 133 
Properties — Paraffin, when pure, is a solid, 
colourless, translucent substance, perfectly in 
odorous and tasteless, somewhat resembling 
spermaceti It readily melts, forming a colour 
less oil , bums from a wick with a bright 
ffame, but does not bum easily m the mass It 
is msol water, sol hot alcohol, v sol ether and 
Oils The solubility of paraffin from ozokente 
has been studied by Pawlew ski a Fillmonowicz 
(B 21, 2973), who show that the hquid con 
stituents are mostly sol glacial acetic acid, 
whereas vaseline, cerisme, ozokente and paraffin 
’ are almost insoluble Pawlewski (B 23, 327) 
also states that ozokerite paraffin is sol formio 

1 acid, acetic acid, benzene, p xylene, and chloro* 
forai Thorpe a Young {A 165, 1), by heating 

E araffm m closed vessels at a high temperature, 
ave resolved it into a little gas and hydro- 
carbons of the Cii£[^ senes (OftHi^-CuH^x), and 
others of the Cn^tt sen^s (OAH,r-0,|H «) 
Higher solid and liquia hydrocarbons were also 
obtained Long heating at 150® causes an in 
crease of weight, attnbuted by BoUey and Tuch- 
Bohmid to oxygen absorption (Z 1868 500, 
Jaznnowitch, B 8, 768) Oxidised products can 
also be obt^ed by the action of oxidising 
agents Champion (C B 75, 1676) has shown 
that mtrosulphiine acid slowly transfoims it at 
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90^ into a liquid oil of the oomposition 0,«H9,K0. 
(called paraffinic acid), from which ethereal 
•flits have been obtains, and at the same time 
yields a white solid 0i,H3^0| sol Aq Fummg 
nitnc aad, according to Poacmet, lUso acts upon 
paraffin at 110°, forming a true paraffinic acid 
[46°] together with other fatty acids 
The acid has a waz-like odour, is msol water, 
mi sol alcohol, ether, and benzene, is easily 
decomposed by heat, and forms deliquescent 
salts of the alkaline metals, and yellow, cheesy 
plates with the earths and magnesia It is 
carbonised by sulphuno acid (Bl 28, 111 , C B 
79, 820) and nitric acid converts it into mtro- 
compounds and suberic acid Champion has 
fJso shown that chlonne is absorbed by paraffin 
m sunhght, producing hydrochloric acid Ac- 
cording to Gill a Meusel {Z 1869 65), CrO, 
and dilute HNO, oxidise paraffin to a mixture of 
cerotio succinic, and other fatty acids 

Accordmg to Beilstein a Wiegand (B 16, 1648), 
ozokente contains a sohd hydrocarbon of the 
olefine senes It is formed by distillmg the 
ozokente in vacuo ^ and, after removmg the first 
portions of oily distillate, crystallising the solid 
portion from a solution of alcoholic benzene 
It is called lekene [79°] S G 0 9892, and is a 
very stable compound, being unacted upon by 
OrO„ HNO„ and EMnO, It is, however, com 
pletely oxidised by acid KMnO^, and slowly forms 
a bromo- compound when heated with Br and 
HjO m a sealed tube For methods of analysis 
of paraffin scale, and determination of impunties 
therein, vide B Bedwood, 8 C I S, 430, 
Joum 8oc ArtSt 1886 56 , Sutherland, SOI 
6, 123, 271, and Stuart Thomson, ibtd 10, 
342 et sea S B 

FABiFFlN HYBBOCABBONS v Hydbo- 


CABBONS j 

FABAFFIH OIL v Pbtbolbuh 
FABAOLOBIH v Pboteids 
FABAHiEMOGLOBiy v Hemoglobin 
FABALBUMIK v Pboteids, A^ndix O 
PABALBEBnrOE V Aldehyde 
FABAiriLINE [192°] A base 

found by Hofmann (Pr 12, 314) in the prepara 
tion of crude aniline on a large scale Long, 
silky needles (from dilute alcohol) EtI yields 
GiAtEtN^and OiaHijEt^Nj— B^^HaCl^aq six- 
sided plates ffrom cone HClAq) converted by 
water into yellow needles of B"HC1 aq, si sol 
water — ^B^^^PtOl, yellow prisms — B"HNO, 
~B"H^ 04 ~B"AS 04 

Beneoyl derivative 0,2H„BzN2 Needles 
FABAFEFTOKE v Pboteids 
FABELLIO ACID O 2 H 4 O 4 ? An acid some- 
times obtained in the preparation of lecanono 
acid (Schunck, A 54, 274) Needles (containing 
aq), V si sol cold water, sol alcohol and ether 
Tastes bitter Beddens litmus — PbA'* ? white 
fiocculent pp 

FABIOIKEii Cinchona BASES 
FABIBIN S 1 5 , S (alcohol) 2 

A neutral gluooside extracted by alcohol from 
the leaves of Pam quadnfoha (Walz, Phann 
Cent 1841 690, N Jakres Pharm 18, 174, 
Belfis, 60,25) Formed also, together with 
a sugar, by boiUng paristyphmn with dilute 
H,S04 Thm lammiB (contammg 4aq) (from 
water) or tufts of needles (from alcohol) Cone 
H2SO4 toms it red Boiling HClAq decomposes 


it, in alcohohc solution, into a sugar and ra> 
smousparidol O24H44O4 

FABILUN C«H,.0,. or C44H,oO„ [210°]. 

S 008 in the cold , 5 at 100° Ppd by adding 
water to an alcoholic extract of sarsaf irilla root 
(Flilokiger, Ph [8] 8, 488) Plates or pnsms, 
sol hot alcohol and chloroform Cone H2DO4 
gives a yellow solution Dilute nci gives green 
fluorescence and splits it up into a sugar and 
parigenin C„H4204, which is msol boihng 
water 

FABISTTFHiriN An amorphous body 
which accompames paridin, and may be ppoL 
by tannm Boihng dilute acids sp^t it up into 
a sugar and pandin 

FABFEVOLINE Name given to the hexa- 
hydride of di methyl ethyl pyridine, and to 
pyridme bases isomenc therewith 

FAB8LET The volatile oil of parsley con 
tains a terpene (162° 1 V ), S G ^ 865 (Gerich- 
ten, B 9, 259 , Sauer a Grunling, A 208, 75). 
The seeds contam apiol (q v ) Water extracts 
I Apiin (q V ) from the plant 
I FAaBVEF The volatile oil of parsnep 
I seeds contains octyl n-butyrate (Benesse, A 
166, 80) 

FABVOLINE C^H^N (0 200°) A product 
of the putrefaction of horse flesh (Gautier, Bl 
[2] 48, 11) Oil, smelling like hawthorn bios 
som, V sol alcohol and ether Besinifles in air 
Its platinochlonde forms sparmgly soluble flesh 
coloured crystals 

Farvolme C,H„N ('• 220°) A product of 
the distillation of cinchonine wuh potash 
(Oechsner de Coninck, 0 B 91, 296) — 
B'jHgPtCl, brownish yellow powder 

Parvoline C,H„N (188°) A product of 
the dry distillation of the bituminous shale of 
Dorsetshire (Greville Williams, 0/7, 97) 

FarvoUne C,HiiN (188°| S G aa 986 
Got by distillation of coal (Thenius, J 1861 
602) 

Farvolines of known constitution v Di- 
ethyl-pyridine, Di methyl-ethyl pyridine, 
Tetba methyl pyridinf, and Methyl propyl- 
pyridine 

FASSI7E STATE OF METALS v Passivity 
of iron, art Iron, p 52 

FATOHOULI The volatile oil of patchouli, 
obtained from the leaves of Pogostemon Pat 
chouli, contains a sesquiterpene (which yields 
C,5H24 2HC1 [118°]), and a camphor CijH^cO 
[66°], (296°), S G i£ 1 061 (Gal, O B 68, 406, 
Montgolfier, O B 84, 88 , B 10, 234 , Wallach, 
A 288, 81). Patchouli camphor crystallises in 
hexagonal prisms, msol water, v sol alcohol 
and ether It is lasvorotatory [a]x) « - 118° 
On distillation with ZnCl,, or on heating with 
HO Ac and AO3O, it yields patchouleue 0,4BL4 
(264°), SG 2 946, [a]i,«-42° 

FATELLABIC ACID [above 100°] 

Occurs in the lichen Patellana (or Parmelia) 
scruposa, from which it can be extracted by 
ether (Enop , Weigelt, Z [2] 6, 298) Crystal- 
line mass, msol water, v sol alcohol and ether 
Tastes bitter Decomposed on fusion or on 
boihng with baryta, with formation of orom and 
oxalic acid FeOl^ gives a purple colour Cold 
baryta water forms a salt wiu transient bins 
oolour 

FAVnH V Fbaxw. 
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PAYTIHl d„H„N,0. [156®]. Wo- -49 6® 
In a 45 |uo. alooholio solution An alkaloid 
extracted by alcohol from a white bark of an 
Asmdosperma from Payta m Peru (Hesse, A, 
154. 287 \ 166. 269 , 211, 280 , Wulfsberg, Ph 
W 11, 2*, Arata, O 11, 246, O J* 40, 622) 
Pnsms (contaming aq) si sol water, sol ether, 
benzene, chloroform, and (unlike aspidosperm- 
ne) hgroln Tastes bitter , is not poison- 
ous When heated with soda-hme it yields 
pay tone, a non nitrogenous substance Gone 
HNOg forms a colourless solution, changing 
through red to yellow FeCl, and cone HjS 04 
give no colpur Ohlonde of gold gives a purple 
pp HgClj gives a yellow amorphous pp 
Bleaching powder produces, in an acid solution, 
a red colour changing through blue to yellow 

Salts —B'HCl S 6 at 16® Pnsms-- 
BjH^tClg dark-yellow amorphous pp , dis- 
solves m hot HOlAq, forming a red solution 
changing to blue and depositmg a blue pp 

Paytamme An amorphous alka 

loid accompanying paytme Unlike paytine, KI 
does not ppt it from neutral solutions Its salts 
are amorphous, and it does not yield paytone 

PECTOLACTIC ACID An acid got by 

boiling milk sugar with NaOHAq and less CuO 
than IS needful for complete oxidation (Boedeker, 
A 100, 281) Brownish syrup, drying up to a 
varnish (contaming 2^aq) Miscible with water 
and^ilcohol, insol ether Beduces ammoniacal 
AgNO„ forming a mirror — BaA''4Jaq powder, 
insol alcohol 

P£GT(7DS SDBSTAHCTES Unnpe fleshy 
fruits and fleshy roots (e g pears, carrots, and 
turnips) contain a substance (pectose) insolu 
ble in water, alcohol, and ether, transformed 
under the influence of acids into pectm, which 
IS soluble in water, and is ppd as a jelly 
on adding alcohol or on boiling (Vauquehn, 
A Gh 6, 100, 6, 282, [2] 41, 46, Braconnot, 
A Ch [2J 28, 173 , 30, 96 , 47, 266 , 72, 433 , 
Guibourt, J Chim Med 1, 27 , Mulder, J pr 
16, 277 , 16, 246 , Fremy, A Ch [3] 24, 9 , 
boubeiran, J Ph [3] 11, 417, Poumar6de a. 
Figuier, J Ph [8] 11, 468 , 12, 81 , Chodeff, A 
61, 866, Scheibler, Z [2] 4, 433, Beiohardt, 
Ar Ph [3] 10, 116, Giraud, C R 80, 477, 
Stude, A 131, 244 , Boohleder, Z [2] 4, 381). 

Pectin, obtained from the juice of ripe pears 
and apples by removing albuminoids by tannin 
and calcium by oxalic acid, and then ppg with 
aloohol, is, according to Bauer {J pr [2] SO, 
870), a mixture of carbohydrates Different 
analyses of pectin give G 39 5 to 46 p o , 
H 6 5 p 0 , O 48 5-65 p o Pectous substances 
differ from cellulose in being stained by methyl- 
ene blue, but, unlike lignin, the colour is 
destroyed by acids (Mangm, 0 R 109, 679) 
By boiling with water pectin is converted 
into * parapectin,* a solution of which, unlike 
pectin, gives a pp with lead acetate Nitrie 
acid yields muoio acid by oxidation. Boihng 
dilute acids convert pectin into * metapectin,’ 
which IS acid in reaction and gives a pp with 
BaGL (unlike pectin and parapectinl Boiling 
alkalis convey pectin into {lectic acid 

Pectio acid ? (Fremy) 0 41 4 to 

44 9 po , H 471 to 6 4, O 49 7 to 63 8 Got 
by boiimg an aqueous extract of carrots with 
Ka^OOs and ppg with HGl Produced also from 




pectm in frmt by the action of a ferment (peot- 
ase) Jelly, drying up to a homy mass. Acid 
in taste and reaction , insoL cold water, ^cohol, 
and ether. Convert^ by boilmg water, first 
into ]>ara|>eotio acid and then into metapectic 
acid Boilmg dilute acids yield arabio acid 
Balts — NajO^H^OH — PbO,.H*,0„ — 

(Ohooneff) — (Fremy) 
Arabio acid, when prepared by hydrolysis oi 
pectio acid, is called metapectic acid, and the 
arabmose got by the action of HClAq upon it is 
called pectmose Pectmose or arabmose is 
tetra oxy-valeno aldehyde (g v ) 

References —Ababin and Gbllulosb 


PELAEGOHIC ACID v 'Eksoio kom 

PELLETIEBINE OA,NO (196®). SG. 
« 988 V D 4 88 (calc 4 66) 8. 6 Occurs, 

together with methyl pelletierme, pseudo pelle- 
tierine, and isopelletierme m the bark of the 
pomegranate (Tanret, C R 86, 1270 , 87,868, 
88, 716 . 90, 695 . J Ph [4] 28, 168, 884) It 
may be extracted from the powdered bark by 
sht^ng with chloroform and milk of lime U 
the chloroform is decanted and shaken with a 
dilute acid, the alkaloids will be taken up by the 
acid solution The acid solution is mixed with 
NaOH and shaken with chloroform, which ex- 
tracts pelletierme and pseudo pelletierme, which 
may ^ separated by crystalhsation of their 
sulphates , the pelletierme is finally distilled m 
a current of H 

Properties — Golourless hquid, partially de- 
composed at 195®, but may be distilled %n vacuo, 
M sol water, miscible with aloohol, ether, 
and GHCl, The sulphate is IsBvorotatory ; 
Wd " “ dO® Kesmihed by absorption of oxygen. 
Fumes with HGl 


Methyl peUeUerme 0,H,;NO (216®) 8 4 

at 12® Extracted from an acid solution of the 
mixed bases by addmg NaHGO, and shakmg 
with chloroform Liquid, forming very deli- 
quescent salts Y sol alcohol, ether, and 
chloroform Its hydrochloride is dextrorotatory 

[a]D=.+22® 

Pseudopelletierme G»H,jNO [46®] (when 
hydrated) (246®) S 40 at 0® S (ether) 11 
at 10° GrystaUises from water m prisms (con- 
taming 2 aq), v e sol water, alcohol, and GHGl,. 
Inactive as regards hght Powerful base, ex 
pelhng NH, from its salts. Gives the alkaloidal 
reactions Like pelletierme, it gives an intense 
green colour with HjS 04 and KjCrjO, —B'HCl 
rhombohedra 8 100 at 10® — B'APtGl, . 
needles — B'^H^O.daq v sol water 

Isopelletierme GjHj^NO An maotive hquid, 
resemblmg pelletierme m other respects 

PELOSINE G^HajNO.l^aq An alkaloid 
contamed m the root of Paretra brava ot 
Cissampedos Parevra (Wiggers, A 27, 29 , 88, 
81 , Bodeker, A 69, 63 , Fliickiger, N P. 81, 
267) Extracted by dilute H,S 04 , and ppd 
NayCO,, and dissolved m ether or GS^. Ajnozj^- 
ous powder, almost msol water Strongly 
alkalme m reaction Yields methylanune, oi' 
methylamme, and a derivative of pyrrole on 
distilhng with EOH (Wilhams, QiVk 

1868, 821) — B'HGlaq amorphous hynoscopis 
powder — ^B'jHyPtClj amorphous — B'BLCr 04 a^ 
According to Fliickiger, peloame is identical mtii 
buxine and bebeerine 

8v2 
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PeUuteYn 0,|H|,NO,? A yellow base, msoL 
•ther, either formed from pelosine by atmo 
spheno oxidation or ooooning in Parevra — 
B'^JPtOl, 

PSNBEGANAPHTHSKE or Fentadeoa- 
naphthene O^Hg* (247° cor) SG 829 
Occurs in Bussian petroleum (Markownikofl, 
/ B 15,839) Liquid 

PEJNEYEOTAL The oil of pennyroyal from 
Mentha fulegium contams pulegone, which may 
be punned by fractional distiUation %n vacuo 
(Beckmann, A 262, 8 , cf Kane, A 82, 286) 
Pulegone OigHi.O (181° at 60 mm ) S G 
^ 982 Mo *>» + 22 9° Somewhat visoid oil, 
smelluig Lke peppermmt Darkens in colour 
even m <dosed tubes When reduced by Na it 
gives 40 p c of menthol — OioHi,BrO [40 6®J 

[(Di]o"* — 83 8° Made by passmg HBr into 

pAegone dissolved in ligroin Whetstone shaped 
crystals v sol alcohol and ether This hydro 
bromide is converted by hydrozylamme into an 
ozim [88°] crystallismg in four sided plates, 
which on standing lose Br and then melt at 
110° This ozim also forms the hydrated ozim 
[167°] (v infra) by takmg up water The hydro- 
broxmde is re-converted mto pulegone by treat- 
ment with AggO, while zinc-dust reduces it to 
pulegone hydride (a« — 17 4°), which yields an 
oxim [83°], and can be converted, by the action 
of Ka on its ethereal solution, into Isvorotatory 
menthol [a]©* —21 3°, givmg a benzoyl deriva- 
tive [64°J 

Hydrated oxim 0,gH„0(N0H) [167°] 
[a]i>» —88 4° m alcoholic solution Formed by 
the action of hydrozylamme on pulegone Long 
matted needles, si sol ether, cold sdoohol, and | 
benzene Yields an acetyl derivative OigHjgAcNOg 
p49°] and a benzoyl derivative [138°] — ^B'HCl 
[118°] [a]j>*»— 82 4° Tnmetno crystals,] 

a 6 c- 606 1 1 048 —B'HBr [111°] 

Pulegonamme OigHjgNO Made by reducing 
the foregoing ozim with HI and P Ambei 
coloured hquid, si sol water, v sol alcohol and 
ether Tastes bitter Boiling Mel forms 
0,gH)gMeNO Phenyl thiocarbimide forms 
PhNH OS N(0,oH„0) [198°] Yields a benzoyl 
denvaUve 0,oH, JBzNO [101°] -(0,gHigNO)HCl 
[117°] Long needles, v sol water 

PEKTABECANE [10°] (270°) 

(136° at 10 mm) SG ^ 772, V 769. ^ 
718 Made by reduction oi C„H 27 GClg GH, or 
of pentadecoic acid with HI and P (Krafft, B 
16, 1700) A pentadecane (114° at 16 mm ) is 
got by distiUmg banum palmitate with NaOMe 
(Mai, B 22, 2184) 

Pentadecane G,gH«^. (260°) SG l* 825 
Ooours m American petroleum It yields decane 
whan passed through red-hot tubes (Pelouze a 
Oahours , Vohl, / 1866, 841) 

PEETADECENOIG AGIB GjgHg.Og? IH- 
amenyloaUrie acid (800°-d06°J A product of 
the action of GO at 160° on a mixture of sodium 
isovalerate and NaOGgH.. (Genther a FrOhhch, 
A* 202, 804) Liquid. 

PEVTADEGEETL ALGOHOI ? 0|gH,gO ? 
(78°]. The portion of the wax of Picue 
miflua that is readily soluble in ether (Eessel, 
B 11, 2114). KodulM (from ether) 

PENTABSGIESirB 0„H» (280°-240°) Got 
by heating the acetyl denva&e of di-ozy-penta- 


decane (tnamylene acetate) with potash (Bauer, 
A. 187, 249) Thick hquid. Unites with bromine. 

PENTABSGOIG AGIB GiAoOg. [62°]. 
Formed by oxidation of oocceryl alcohol 
OMHg,(OH)g or of oocceno acid with 

GxOg and acetic acid , the yield is ao^ut 40 p o. 
(Liebermann a Bergham, B 20, 964) Orystal- 
Ime sohd V sol alcohol, ethr*, acetic acid, 
and benzene, less readily m hgroln — A'gGa and 
A'gBa granular pps 

Methyl ether KMe, [68°], crystallme 
sohd 

Pentadecoic acid OisHgoOg. [51°] (257° at 

100 mm ) Made by oxidation of methyl penta 
decyl ketone with chromic acid mixture (K’-afft, 
B 12, 1671 , 19, 2988) Pearly scales — BaAV 
-AgA' 

Pentadecoic acid OjgHggOg. [70°] Ooours. 
together with manmte. m the fungus Agancue 
integer (ThOmer, B 12, 1636) Small needles, 
V e sol ether and boiling alcohol, msol water 

Isomerides v Gbtio aoid and Laotabio acid 

PENTABEGONENE G.gHg. (220°) Made 
from GjjHggBrg and aloohoho potash (Bauer, A 
147, 266) 

Pentadeconene f235°-245°) Made from 
santomo acid andHI (Ganmzzaro a Amato, B 7, 
1104) 

BI PEKTABSGTL-CAEBINOL 

(0,aH„)gGH(OH) [86°] Made by reducing 
pt^initone m boiling alcohol by adding sodium 
(Kipping, O J 67, 987) Silky needles or plates 
(from ^cohol), sol ether, msol water With 
boiling ACgO it yields 0^ a [49°], a 

granular powder, v sol ether 

BI-PEHTABEGYL KETONE v Palmitonb 


n-P£NTANE GgH,, t e 

GH,GHg.GHgGH 2 GH 3 Mol w 72 (87°) SG 
^ 6282 (Sohifl), 6337, jf 6260 (Perkm), 

18607 at Oe'’, Md- 18649, /«B-I87b9 
OQladstoue , 0 J 69, 290) MM 6 688 at 17 2° 
Occurs in Amencan and m Gahoian petroleum, 
m coal tar oil, and m resm oil (GreviUe WiUiams, 
0 J 16, 130, Schorlemmer, 0 J 26, 1085, 
Pr 15,131, Laohovitoh, A 220, 190, Benard, 
A Oh [6] 1, 225) Oil. Yields on ohlonnation 
two amyl ohlonaes (106°) and (104°)^, and finally 
OaHgOl, (280°-240°) (Bauer. C R 61, 672, 
Schorlemmer, Laohovitoh) GrOgOl, followed 
by water, yields OHgOl CO 0,H, (Etard) At a 
r^ heat it is decomposed with formation of 
ethylene, propylene, and butinene (Norton a. 
Andrews, Am 8, 1) 

Isopentane (G]^)20H GH, GHg. Tn^methyU 
ethane V D 2 50 (calc 2 48) (80°) S G 

6248 , if 6169 (Perkm) , 6182 (Sohiff, A 

220, 87) , » 6876 (Just, A 220, 168) S V 
117 2 (Sohifif) M M 6 760 at 16 4° Occurs m 
Amencan and m Gahoian petroleum (Warren, Z 
1865, 668 g Laohovitch) Formed by the action 
of water on zinc isoamyl, or by heatmg isoamyl 
iodide with sine and water at 140° (Frankland, 
A 74, 47) It is also a product of the action of 
ZnGlg on hot isoamyl alcohol, and of zme on 
dry isoamyl iodide 

The same ]^tane can be obtained from 
active amyl iodide by treatment, ^iu alooholie 
solution, with zmo and HGl m the cold (Just). 
Oil with diaraoteristio odour, unhke*benjoline.' 
Hot attacked by Br or HNO, Ohlorine yields 



PENTANE SULPHONIC ACID. 
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An Amjl ohlonde (100°) Isopentane (1 o o ) is 
oxidised by K^OraO, (4 g ) and OrO, (20 g ) m 
water (2000 o o ) m five weeks at 16°-20° to iso- 
valeno a^d (Berthelot, 0 R 79, 1485) 

Pentane 0(OH,)4 Te^chmethyl-methane 
[e -20°]. (95^) HFp 47,850 EfjFv 44,950 
(Thomsen, in.) Formed by the action of ZnMe, 
on ^^batyl iodide (Lwow, Z [2] 6, 620, 7, 
857 , Nanmann, B 7, 178) Appears also to be 
formed from 0^ COl^ OH, and ZnMCs (L ) Oil 
or gas 

References — Di-bromo ,Dz-OHLOBo-,andlox>o- 
rXllTXNB 

PENTANS OABBOXYLIC ACID v Hxxoic 


Pentane dioarbozyho aeid v Butyl malonio, 
EthyitOLUTario, Di bthyl jialonic, Dr kxthyl- 
oLUTABio, PiMELxo, and Pbopyl-sucoinzc Aoms 
n Pentane tricarboxylic acid 
CPr(COaH)~OH;j CO^H [148°] Got by saponi- 
fying its ether with alcoholic potash Slender 
needles, v sol water, alcohol, and ether Splits 
np at 176° into CO, and propyl-suooinic acid 
Ethyl ether Et^'^' (280°) SG ^ 

1052 Made from ethane tnoarboxylio ether 
CO^t CH, CH(CO^t)^ NaOEt, and PrI (Waltz, 
B 15, 608, A 214, 58) Oil, miscible with 
alcohol and ether 

Mono-nitrtle of the diethyl ether 
CPr(CN)(CO^t) CH, CO^Et (205° at 46 mm ) 
Formed from sodium cyano soccimc ether and 
n-propyl iodide (Ba..the, Bl [8] 1, 805 , G R 
108, 297) Oil 

Pentane tri-carboxylic acid. Ethyl ether 
O2H4 0H(00,Et) 0Me(CO2Et),. Methylbutenyl 
tricarboxylic ether (281 6° cor ) S G 1 0575 , 
1 4847 at 20° Formed by the action of Na 
on a nuzture of a bromo butyric ether and 
sodium methyl-malonic ether (Bischoff, B 22, 
1817, 8180 , 28, 647) Apparently the same acid 
((281 8° cor ), S G 1 0523 , Md “ 1 4340 at 20°) 
18 got from sodium butane tricarboxylic ether 
and Mel Both acids yield, on saponification by 
BLjSO,, two methyl ethyl-suocimo acids [88°] 
and [168°] 

Pentane tri-carboxylic acid Ethyl ether 
0^4C{C0jEt)^0HMeC02Et (272 8° cor) SG 
Y 1 0609 Mo 1 4874 at 20° Formed by the 
action of Na on a mixture of a bromo propionic 
ether and sodium ethyl malonic ether (Bischoff 
a. Mints, B 28, 648) The same, or an isomenc 
ether (282 8° cor ), S G y 1 0607 , Md » 1 4373 at 
20°) is got from sodium propane tnoarboxylio 
ether and Etl Both acids yield, on sapomfication 
with BLSO4, methyl ethyl suoomio acid [168°] , 
the acid prepared by the second method yields 
also t^e isomenc acid [88°] 

Pentane tri-carboxylic acid 
CH2(C0^) OE4.0H{CO,H) OHrOH, 00^ 
[107°] Formed from pentane tetra carboxyho 
ether by saponifymg with alcohoho potash, and 
boiling the product with cone. HOlAq (Emery, 
B 24, 284) Mass of needles — Ag^A'" wmte pp 
Pentane tri-oarboxylio add 
CUa. 0H(0O,H) OH(OOjH) OH^OO^ [148°] 
lutde by t^e a^on of fonuunc ether on sodium 
cthyl-nuUonio ether, th^roduct being saponified 
(Auwen, B 24, 810) Y sol. water and alcohol 
TsffiMwttane tri -carboxyl ic add 
lpBS^O(OOJa)rOH5o^ [146°] (Hjelt, 
lo, 2628). Formed from its ether, which is 


made from ethane tnoarboxylio ether, NaOEt 
and PrI (Waltz, A 214, 60) Yields isopropyl 
Buccimo acid on fusion 

Bthyl ether (270°-290°). 

Isopentane tri carboxylic acid 
(OH,),OH OHjeO^B) OH(CO^)^ CarbopimelU 
acid [160°] Got from its ether by odd al- 
cohoho potash Monoclimo (?) crystals (from 
water), v sol water, alcohol, and ether De- 
composes on fusion mto GO, and isopropyl- 
succmio (pimeho) acid.— BasA'^', sticky pp 
Ethyl ether Bt,A''' (277°) Made from 

o-bromo isovaleno e&er and sodium-malomo 
ether (W Roser, A 220, 274) Liquid, with 
bitter taste 

Isopentane tricarboxylic acid Ethyl 
ether OMe,(COj^t) CMe(CIOJBt)^ (284 3° cor ) 

S G y 1 0524 md = 1 4333 at 20° Made from 
sodium methyl mdomo other and o-bromo-iso- 
butyrio ether (Bischoff a Mmtz, B 23, 649) 
Yields, on saponification by HjSO,, tn-methyl- 
sucomic acid [105°] and a smdl quantity of a 
substance melting between 108° and 122° The 
same, or an isomenc ether ((277 8° cor ), S G y 
1 0575, Md"*I 4841 at 20°) is got from sodium 
isobutane tnoarboxyho ether and Mel It yields, 
on sapomfication, tn-methyl suoomio aoid [105°] 
and u di methyl succmio acid [140°] 

Pentane tetracarboxylic acid 
(COjH),CH CHyCB[^CH2.CH(C02H), Oil , spht 
op by heat mto CO2 and n pimelio acid 
COjH CH2.CH2 CH,.CH2 CH2 CO>H 

Ethyl ether Et4A‘^ (260° at 100mm) 
Got from sodium malomc ether and tnmethylene 
bromide (Perkm, jun, C J 51, 241, B 18, 

‘ 8248) Di sodium salt CHjfGHs CNa(CO,Et),)^ 
Amorphous powder , converted by bromine mto 
pentamethylene tetracarboxylic ether 
Pentane tetra-carboxyhc acid 
CH2(CMe(C02H)2)2. [164°] Got by boilmg its 
ether with alcohoho potaish (Dressel, A 266, 
183) Crystalhne mass, v soh water, m sol. 
ether Converted by heatmg, by its^ or m 
aqueous solution, mto OH2(CHMe CO,H)j [90°] 
Ethyl e therEi^h}^ (191° at 12 mm ) Made 
by the action of Mel on a solution of di sodium 
propane tetra-carboxyhc ether m alcohol Oil 
Pentane tetra-oarboxylio acid Ethyl 
ether 0(C02Et),(CH2.CH, 00,Et)r (216° at 

13 mm ) S G y 1 1084 A by-product m the 
action of NaOEt on a mixture of 6-bromo-pro- 
piomo ether with malomc ether (Emery, B 24, 
288) Colourless oil 

PEITTANE PHOBPHOHIO ACID v laoJJtfL 


PBOSPHIKIO AOZn 

PENTANE SULPHONIC ACID C^n 80,9 
Formed by the action of mtric acid on isoamyl 
mercaptan, disnlphide, or sulphooyamde (Q^ 
rathewohl, J pr S4, 447 , Henry, jnn ,A Oh 
[8] 25, 246 , Medlook, A 69, 225) DehqnescenV 
crystalhne mass Chlorme aotmg on it m sun- 
light forms C,HmCLSO,H (Spring a. Winssmger, 
Bl [2] 41, 801) ICl, at 130° forms the same 
body, together with tn- and tetra- ohloro-pent- 
anes and C A^(80,H) 

Salts.— Ba^, (&ed at 100°). Gyrates on 
water — ^PbA'^OTaq oolonrless laminss — CuAV— 
AgA' plates Double salts with ohloro- 
pentane snlphonates BaA'(0|9u01S0,) aq. 
-Ba,Ay0,H,.6^,),Cl2 2aq 

OAlortda 0,H„B0,C1. Liquid. 
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Fenton# diinlpkonlo acid OEts(SOtH)^ 
Fonned ftom 001,S0,H and ZnEt, in ether 
(Use, A 147, 145) Syrup — 2aq needles 
(from sleohol).— BaA.'^ 2aq S 14 m the cold, 
e. 80 at W — PbA" — ZnA'' 4aq plates 
'PSETA-THIQKIO A0IB8 ThumA acids 
under Sulphttb, oxyaoids or, vol iv 

H-FSHTATBIACOHIANE [76^]. 

(881® at 16mm) SG ? 7816, 777, T 

^66. Formed by reduction of the diohlonde of 
•tearone with H and P (Erafit, B 15, 1715) 
FSHTSNE V Amylenb The name pentene 
is also given sometimes to pentametheuyl tn> 
hydride 

Bipentene v Tebpenes 
FENTENOIG ACID C,H,0, t e 
CHEt OH OOaH FropyltAene ctcettcaotd (196®) 
S G 988 Made by heating propiomo aide* 
hyde with malomo acid, and HOAo at 100® 
(Eomnenos, A 218, 166 , Zinoke a Euster, B 
22,494) Oil~BaA', plates [270®] —CaA', aq 
nodules, y sol water and alcohol — OuA', green 
pp [91®] Yields CujO at 175° —AgA' bulky 
pp The same acid (S G ^ appears to be 
got by addmg sodium-amalgam to an alkaline 
solution of CCl, COl CCl CCl OOaH derived from 
pyrocatechm or o-amido phenol It oombmes 
with bromme. 

Fantenoio acid CMe^ OH CO^ Dimethyl- 
acrylic acid [70°] (195) 

Formation — 1 From CH^Pr CO^H by oxidis- 
mg to OMe2(OH) GH^ GO2H and heating the pro* 
duct with dilute H^SO^ (Neubauer, A 106, 62 , 
W. von Miller, A 200, 261) — 2 From-di methyl* 
allyl-carbmol by oxidising to j8-oxy- valeric acid 
and distiUmg this acid with dilute ]^04 or treat* 
mg its ether with PCI, (Semljamtzm a Saytzeff, 
A 197, 72, Ustmoff, / pr [2] 34,478, Bl [2J 
45, 255) — 8 A product of the action of alcohoho 
NaOEt on a bromo-isovalenc ether (DuvilUer, 
C B 88, 918,1209, 112,1012, A Ch [5] 19, 
428) — 4 The chief product of the action of 
iodoform on sodium isobutylate (Gorboff, J pr, 
[2] 41, 228) 

Properties — MonocUmo prisms , a bc^ 
158.1 71, /8-74° 13' SI sol water, v sol 
alcohol and ether Bromme combines, formmg 
GsH^rjO, [108°] Gonverted mto isobutylene 
and GO, by heating for 80 hours at 220° 

Salts — NaA' — BaA'22aq groups of needles 
— GaAV— GaA'jj4aq — ZnA'a4aq — GuA',2aq — 
PbA'aaq-AgA'. 

Isommdes — Allyl ACBTio, Anoelio, TbtbAp 

METHYLENE OABBOXYIiIC, and TiOLIO AOID 

FSKTEITTL ALCOHOL GAqO % e 
GH3.GH.GHEt OH Vinyl-ethyl-carbinoU (114°). 
8 G { 856 , ^ 840 Formed from acrolein 
by successive treatment with ZnEt, and water 
(Wagner, / S 16,819; B 21,3349, Bl [2] 42, 
930). Fongent liquid. Yields on oxidation by 
KMn04 propiomo and formio acids, GO3, and 
tn-oxy*p6ntane 

Acetyl derivative G3H3OA0 (182°) at 
748mm. SG. { 918, 898 Liqmd 

Fentoayl aleohol GH, GH GH, GHMe OH 
MethyhaUyl-caTlnnol. (116°) Formed by the 
action of Eino on a nuxtnre ojt allyl iodide and 
ioetio aldehyde (Wagner, B 21, 8850) Yields 
on oxidation a tn*oxy-penta^, formic and 
aoetio acids, and acetic aldehy^ 


Fentenyl alcohol G^H^O Valerylene hy 
drate (116°-120°) Got by treating its aoety) 
denvative with solid EOH 

Acetyl derivative G5H3OA0 f«t35°). A 
product of the action of AgOAo on G^HioOla ob 
tamed by oombmation of valerylene with HGl 
(Beboul,Z 1867,174) » 

Fentenyl alcohol GH, CH CH GMeH OH 
Methyl propenyl-carhi'nol (118°) Formed by 
the action of water onthecorrespondmgpentenyl 
chloride, which is a product of chlonnation of 
OHMe OHEt (Eondakoflf, B 24, 931) 

Fentenyl aloohol GH, CH CMe^/)H ZH* 
methyl-vinyl carhinol Isoprenic alcohol (i^'O®) 
Formed from G^H^Gl, which is obtained from 
isoprene and HCl (Gradziatzky, Bl [2] 47, 168) 
Smells like camphor Dilute H3SO4 at 100° 
forms a hydrocarbon 

Acetyl derivative C5H3OA0 (121°) 

A pentenyl alcohol (125°~135®) is a product 
of reduction of tigho alaehyde (Lieben a Zeisel, 
M 7, 57) 

References . — Bbomo and Ghlobo fentenyl 

ALCOHOL 

PENTEKYL AMIDO-PHEKYL HEBCAPTAK 


C4H4<^ g^O CHjPr Liquid, formed from 0 

amido phenyl mercaptan and isovaleryl chloride 
(Hofmann, B 13, 8, 1228) —B'^H^PtOla needles 
PSHTENYLAMIHE G,H,,N le 
CHaCHCHjCHMeNH*. (85°) Got by redu 
omg nitro-amylene with zmo and HCl (Gktl, J 
1873, 333) 

Pentenylamine CjH^NHj Valerylamine A 
product of the action of KH, on chloro amyl al 
oohol (amylene ohlorhydrm) at 100° (Wurtz, A 
Suppl 7, 891 ■— B'jBLPtClg orange crystals 
PENTENYL BENZENE 0,H4C4H3 (178°- 

177°) S G 84 Formed, together with a 
polymende G22H23 (0 210°), S G 2a 96, by boil 
mg bromo-amyl benzene O4H5 GHEt CHBr CH„ 
with water (Dafert, M 4, 153, 616) Yields benz 
010 and aoetio acids on oxidation 

PENTENYL BBOMIDE v Bbomo-amylene 
PENTENYL THIOCABBIMIDE G^H^NCS 
(190°) Formed from isoamylene bromide by 
successive treatment with alcoholic KH, and 
OS3 (Hofmann, B 12, 990) Liquid 

PENTBNYL*THIO.UBEA C4H.NHOSNH3. 
[103°] Formed from pentenyl thiooarbmude 
and alcoholic NH, at 100° (Hofmann, B 12, 
991) 

PENTHIOPHENE The homologue of thio 
phene OH3 <^qq GH^^' known m some of its 
denvatives (Erekeler, B 19, 3270) 

SEHXIO AOID O.H,0, te ^ 


[128°]. A product of the action of alcohoho 
potash on bromo ethyl>acetoacetic ether (De* 
marqay, Bl [2] 27, 488 , 0. B 88, 126) Got 
also by heating brpmo-ethyl*aoetoacetio ether at 
100° (Wedel, A 219, 104) Tnmetnc crystals, 
V sohhotGHGl, 

Salts— NaA'aq—KA'Jaq! v. e. sol water 
MgA', 5aq — OaA', aq — BaA', 2aq -t/ZnA',5aq 
— MnA'a4aq 

Ethyl oSlBti^H^^* ^ 

(obs by Baoolt’s method) ; (^0 156) (Moschelec 
a Cornelius, B. 21, 2607 ; 244). Liquid, 
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Phenyl - hydrauide OAOtlN^HPh) 
Orystals (from alcohol) 

FENTIKEKES CjEC, Pentylenes, Pentmes, 
Mol w £S Of the eight ^ssible isomendes, 
three ar^enved from acetylene and precipitate 
dhimoniacal silver and cuprous solutions, the 
remaining fije, so far as they are known, give 
no metaUio denvatives The following are 
known 

1 Fropyl acetylene OH, CH, CH, C OH 
(^°-49®) Methyl propyl ketone by action of 
POI5 gives a dichlonde, from which alcohoho 
potash withdraws 2H01 (Fnedel, Z 1869, 12^ 
Fonns IiqflidTdibromide (190*^) and tetrabromide 
(275°) (Bruylants, B 8, 411) 

2 Ifopropylaeetylene (OH,),OH 0 OH 
(28'’~29°) The ohlonde from isovaleric aldehyde 
(Bruylants, B 8, 413) or isopropyl-ethylene 
bromide, is decomposed by alcohoho potash 
(Eltekow, Flawitzky, Erylow, B 10, 707 and 
1102) Oxidised by chromic hquor into acetone, 
acetic, and isobutyno acids Bromides hquid, 
0,H,Br, (175^*), 0,H»Br, (276°) (Bruylants, B 8, 
407) The silver compound 0,H,Ag is white, 
dissolves shghtly m ammomacal silver mtrate 
solution, and crystalhses therefrom m small 
prisms Converted by a solution of lodme m 
KI into the compound 0,H4 (140°) 

3 Eltekow (B 10, 1904), by treatmg com- 
mercial amylene with sulphunc acid (dil with 
^ vol H 0) at 0°, obtained an insoluble amylene, 
the bromide of whmh, by the action of KHO, 
yielded a mixture of two hydrocarbons, of which 
one, the smaller amount (35°), gave a pp with 
ammomacal silver solution This he believed 
to be isopropylacetylene, though dififermg from 
the compound descnbed above in b p 

4 Valerylene This name was given to the 
liquid (44°-46°) obtained by Reboul {A 131, 
238) from the dibromide prepared from com- 
mercial amylene This substance is a mixture 
from which Eltekow obtained the hydrocarbon 
described under 3, and a larger quantity of 
another (51°-52°), which is stated (B 10, 2057) 
to yield acetic and propionic acids by treatment 
with chromic acid Hence Eltekow ascribes to 
it the formula, G,H, G G CH„ although it does 
not yield metallic derivatives Reboul’ s valeiyl 
ene, heated to 250°-260°, yields a terpene 
C,oH„ (180°) (Bouchardat, Bl [2] 33, 24) Strong 
sulphuric acid converts it into a hydrate 
G|Jb„ H,0 and polymendes Gi,H„, <kc (Reboul, 
A 143, 372) Yields a dibronude, which on 
treatment with alcohoho potash gives OjK^Br, 
0,H, (valylene), and valerylene (Reboul, A 135, 
872) valerylene tetrabromide G4H,Br4 is hquid. 

5 Fiperylene (42°) (Hofmann, B 14, 665) 
Distinguished by the prMuction of a or^tallme 
tetrabromide, fusible [114 5°] and volatile with- 
out decomposition Gives no pp with solu- 
tions of silver or oo^r, and probably has the 
constitution (OH,),C 0 OH,, or iS-dimethyl- 
idlene 

6 Isoprene (about 37°) Onginallv obtained 
(v Gr Williams, Tr 1860, 241), along with 
caoutchene and heveene, by destructive distilla- 
tion of c&tttohouo V ) Formed also m notable 
quantity by the action of very low red heat upon 
tui^ntme oil and its laomendes (Tilden, C / 
46, 410) A. colourless, hmpid liquid, S G 6823 
at 20°. Oxidises rapidly on exposure to air, 


forming a syrupy compound which, on being 
quickly heated, often explodes Gontact with 
strong acids m the cold converts it mto a 
substance apparently identical with caoutchouc 
Gombines ^olently with bromine, forming a 
tetrabromide which remains hquid at —20° and 
IS decomposed by distillation Absorbs hydro 
ohlono acid, forming a mixture of mono- and 
di hydrochlorides CjH, 2HG1 (146°-160°), un- 
stable hquid Oxidised by chromic acid to 
carbomo, formic, and acetic acids , by mtnc 
acid to oxalic and a small quantity of undeter- 
mmed acid 

Heated to 280° isoprene is converted mto 
dipentene 0,oH|e, identical with the product from 
turpentine (v Tsrpbnss) (Bouchardat, C B 
87, 664 a 89, pp 361, linV WAT 

FEETINSHE CABBOXYLIC ACID v Hbxz- 
Hoio xom 

Fentinene tricarboxylic acid 0,H,«0, 

OjHj 0(GO,H),.CH, CO,H 

Allyl ethane tncarboxpltc acid [151°] 
Got from its ether, which is made from sodium 
ethane tncarboxylio ether and allyl bromide 
(Hjelt, B 16, 333) At 160° it sphts up mto 
allyl sucomic acid and GO,. 

Ethyl ether EijL"* (0 282°) 

FEHTIHOlO ACID 0,H,0, [206°] A pro. 

duct of the oxidation of oil of turpentine by 
HNO, (Roser, B 15, 293) Tables (from water) , 
si sol water 

FEHTHTYL ETHYL OXIDE 0,H„0, 
0,H,0 0A (126°-.180°) Fonned from 
0,H^r OEt and alcohoho potash at 155° (Re- 
boul, A 183, 86) Light oil Combines with 
bromine 

FEKTOIC ACID v Valerio aoid 

FENTOEEKB O4H, (42 5°) SG 808 VD 
2 45 Occurs m oil deposited by compressed 
gas denved from bituminous shale (Etard a 
Lambert, OR 112, 945) Oil polymenses m 
the cold, becoming 0,,H,2, which forms crystal 
hne C,oH,, 2H2SO. 

FEHTOHYL ETHYL OXIDE 0,H„O ue. 
CH 0 CH, C(OEt) CH, (165°) V D 3 87 (Sot 
by heating di chloro pentmene GH2(GG1 GEE,), 
with alcoholic potash (Combes, A Ch [6] 12, 
223) Colourless hquid, with unpleasant smell 
FEHT08E Name given to compounds re 
semblmg glucose but having only 5 atoms of 
carbon m the molecule, e^ tetra-oxy-vaieric 
alde hyde 

FXNTYL Another name for the radicle 
Amtl. 

FENTYLEHE v Amtlxne and Pentinjr<x 
FEHTYLEKE OLYOOL v Di-oxy-pemtahb 
FE HTYU C ACID is Valerio agio 
FEETTYLIDENE v Amtlidenb 
FEKrYUDEHE ACETOHAXINE t; Aoxtoe- 
AMmx « 

FEFFEB OIL SG ^ 875 The od of 
black pepper is lievorotatory (a»— 8 2°) and 
contains a terpene (165°) which is hevorotatory 
(a» - 7 6°) and gives a crystalhne tetrabromide 
(Eberhardt, Ar Ph [3] 25, 515 , qf Dumas, A. 
15, 159 , Soubeiran, A 84, 327) 

FSFFEBIIINT OIL The essential oil from 
Mentha ptperUa contains menthol, Oi,H„0, and 
a liquid terpene^ The oil obtamed by distdlmg 
M arvenm deposits orystals of menthol, and ap 
pears also to contain Oi,H|,0, an maotiTe product 
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of oxidation of menthol (Moriya, C J 89, 82) I 
The oil from M mridis contains a teipene and 
C,oH„0 [225°] (Gladstone, C J 17, 1) 

PEPSIN The digestive ferment of the 
stoniaoh (Schwann , Brucke, Sitz W 43, 601 , 
Shmidt, A 61, 311) It also occurs sometimes 
m the unne (Stadelmann, Zcit Biol 26, 208) 
Freparatiwi — 1 The glandular layer of the 
stomach is extracted with ^lute phosphoric acid. 



the acid ppd by lime water, and thepp dissolved 
in dilute HClAq , the solution is then dialysed 
(Maly, J pr [2] 11, 104) — 2 The mucous mem’ 
brane of pigs’ stomachs is macerated with water 
containing HClAq and the pepsin separated 
from the filtrate by adding NaCl (Scheffer, Ph 
[8] 2, 761, 788, 843) — 3 TLe mucous mem 
branes are kept 24 hours after death, and then 
extracted with glyoenn The extract is ppd. 


with alcohol (Wittioh,/ 1870,894 , Podwyssozky, 
Pf 30, b2) 

Properties — Amorphous Does not give the 
xanthoproteic reaction, and is not coloured by 
H2SO4 and sugar It renders insolub]® proten^ 
soluble, convertmg them into peptones , this 
action IS greatly enhanced by thf^ presence of 
06 p 0 HOI Digestion is more rapid at 37* 
than at 24° Dry pepsin does not lose its power 
by heating to 100° (Huppe, C J 44, 101) 
According to Gautier (C R 94, 1192), pe^ 
Bin contains some insoluble amorphous 
granules which also possess digestive power 
m presence of HClAq (c/ B6champ, Ol R 
94, 970) 

PEPTONES V PROTEIDS 
PER Use of this prefix applud to xruyr- 
ganic compounds , for per compounds and 
per salts v the element the per compound 
of which is sought for, or the salts to the 
name of which per is prefixed Thus 
peroxides are dealt with under Oxides, 
peroxide of nitrogen under Nitrogen, ox- 
ides OF , perchUyr^ acid under Chlorine, 
0XYACID8 OF, permanganates under Man 
ganebe, oxtacids of 

PEEEIBINE [124°] An 

alkaloid, occnrrmg with geissospermine in 
the bark of Pao Pereiro {Oeisso^pennum 
Vellosiif Peckolt) It is separated frUin 
geissospermine by ether (Hesse, A 202 
147) Amorphous powder, nearly insol 
water, v sol alcohol and ethef Cone 
H2SO4 gives a violet red and BDIO, a purple 
red colour — B'jHjPtClg 4aq yellowish 
amorphous pp 

PERIODIC LAW In the history of 
modern chemistry we find several attempts 
to trace connections between the properties 
of the elements and their atomic weights 
Dobereiner [Q A 26, 331) was the first 
to show that a simple relation exists be 
tween the atomic weights of closely re 
lated elements Ca, Sr, and Ba are very 
closely related elements, and the atomic 
weight of Sr is the mean of those of Ca 
and Ba Again, Se has an atomic weight 
equal to the mean of the atomic weights 
of the closely related elements S and Te 
This doctrine of triad groups was further 
extended by Dumas [J 1861 291), Kremers 
(P 86, 66), and Lenssen (A 103, 121) 
Lenssen endeavoured to embrace all the 
elements in a classificatory system com- 
posed of 20 triads Pettenkofer (A 106, 
188) pointed out that the atomic weights of 
analogous elements, e g the alkali metals, 
form simple arithmetical senes, dnd he 
emphasised the analogy between such na 
tural families of the elements and the 
homologous senes of organic compounds 
Kremers (P 83, 66), Gladstone (P M [4] 
6, 313), Cooke (Am S (2) 17, 387), and Dumas 
(C R 46, 709) followed with generalisations dif- 
fenng only in detail from that of Pettenkofer 
These discoveries did not, howe]pr, herald 
any immediate great advance It was, of course, 
interesting to find that elements showing grada- 
tional similarity of properties possess atomic 
weights, which are also, so to speak, numencally 
similar . but the newly discovered relationships 



PERIODIC LAW, 


800 


did not resnlt m immediate practical applica- 
tions, and did little more than emphasise pre- 
existing natural classifications The investiga- 
tions altogether failed to afford a generalisation 
capable of^ embracing the groups of related 
elements in a complete dassificatory system 
* Instead of futnishing one inclusive scheme 
dealing with all the elements, they rather 
favoured a classification consisting of a number 
of isolated and partial systems, each system 
comprising only very closely allied elements, a 
classification similar in its imperfections to that 
which wou^id have resulted in orgamc chemistry 
had dhemists been content to differentiate em- 
pirically alcohols, aldehydes, and acids, without 
any knowledge of the relationships existing 


oblivion from which it has but lately been tnth- 
drawn to the hght of day Iv N Dec 26, 1889$ 
C N 63, 61) 

Newlands was the first to look beyond the re- 
lations of analogous bodies merely, and to insist 
on a relationship of a higher order, connecting 
the properties and atomic weights of all the 
elements taken collectively 

This relationship, first roughly indicated by 
Newlands m 1864 (C N 10, 94), was further 
developed m 1866 under the title of the law of 
octa/ves as follows — 

*If the elements are arranged in order of their equl 
Talents, with a few slight transpositions, as in the 
aocompanying table, it will be observed that elements 
belonging to the same gronp nsnally appear on the same 
horizontal line — 


H 

1| 

1 P 

8 ' 

01 

15 1 

1 CoandNi 

22 

Br 

29 

Pd 

36 

ll 

42 

1 Pt and Ir 

50 

Li 

2 ’ 

Na 

9 1 

; K 

IS ^ 

Cu 

23 

1 Rb 

30 

Ag 

37 

Cs 

44 

1 Tl 

53 

Be 

3 

Mg 

10 

Ca 

17 

Zn 

25 

' Sr 

31 

Cd 

38 

Ba and V 

45 

Pb 

54 

B 

4 

1 A1 

11 

Or 

19 

I Y 

24 

Ce and La 

33 

IT 

40 

Ta 

46 

Th 

56 

0 

5 

Si 

12 

1 Ti 

18 

* In 

26 

' Zr 

32 

Sn 

39 

W 

47 

Hg 

62 

N 

6 

P 

13 

Mn 

20 

! As 

27 

Dl and Mo 

34 

Sb 

41 

Nb 

48 

Bi 

55 

0 

7 

S 

14 

Fe 

21 

iSe 

28 

Rh and Ra 

35 

Te 

43 

Au 

49 

Os 

51 


between these distinct, but closely connected, 
classes of bodies 

The idea of arranging all the elements m the 
order of their atomic weights with a view to a 
more comprehensive classification based on the 
relations of these magmtudes and the salient 
properties of the elements, both chemical and 
physical, seems first tp have suggested itself to 
MAE B^guyer do Chancourtois in the year 
1862 His method of exhibitmg the relationship 
was a geometrical one On a right oyhnder with 
circular base ho traced his ‘ telluric helix ’ at a 
constant angle of 45° to the axis On this curve 
lengths corresponding to the * characteristic 
numbers ’ (atomic weights) were measured m 
terms of a umt equal to one sixteenth of the tom 
of the helix The extremities of these lengths 
were the ‘ characteristic points ’ for the elements 
De Chancourtois enunciated the principle that 
the relations between the properties of different 
bodies are manifested by simple geometncal 
relations between the positions of their charac- 
teristic points For instance, elements with 
analogous properties fall together on vertical 
lines parallel to the generatrix This relation 
becomes apparent when the cylinder is plane de 
veloped as in fig on p 808 It follows from this 
that the atomic weights of any natural group of 
elements are expressible in terms of the general 
algebraic formula (n + 1 6m) , where m is an integer , | 
in other words, that the differences between the 
atomic weights of alhed bodies are, in general, 
multiples of 16 

0 ^ S Be 

16, ie+16«83, 16+(4xie)*:80, 16+(7xl6)s:188 

Other similar relations were developed by means 
of secondary hehces 

De Ohancourtois, evidently absorbed in the 
numeriiMJ relations exhibited by members of the 
individual groups, oxmtted to consider sufficiently 
the relations of the vanous groups, and so he 
failed to give clear expression to the penodicity 
of properties which his tellunc helix implies A 
mathfpiatioian and geologist, de Ohancourtois 
oxpressed himself in terms not at all calculated 
4o attract the attention of the chemical world 
it laige, oonsequentlj his work fell mto an 


It will also be seen that the numbers of analogous 
elements generally differ by 7 or some multiple of 7 , in 
other wor^ members of the same gronp stand to each 
other in the same relation as extrerdties of one or more 
octaves in music (C N 12, 83) 

As Will be seen, Newlands’ law was retrospective 
rather than prophetic, ’ it recapitulated and co- 
ordinated old facts, but did not suggest new ones 
Though Newlands admitted the probability of 
the discovery of new elements, his ngid disposi- 
tion mto 8 octaves of the 62 elements then known 
neither admitted of interpolations nor suggested 
additions In his development of the conception 
of chemical octaves there was a too evident sub- 
ordmation of fact , and chemists gave but httle 
heed to a dassificatory scheme which formed 
octaves at the cost of grouping together elements 
chemically dissimilar, and then only succeeded 
in producing octaves varymg in range from 8 to 
10 constituent elements 

In March 1869 Mendel^eff read a paper on 
the penodio law before the Bussian Chemical 
Society This penodic law was nothing else 
than a generalised and developed form of the law 
of octaves, the conceptions underlying both laws 
being practically identical Yet MendeUeff ’s law 
was the law of octaves so elaborated and ex- 
panded that it at once attracted general atten- 
tion Operative not only m the realm of the 
known, but boldly presunung to deal with the 
unknown, this penodio law clearly mdioatee 
methods of testmg its own vahdity The law 
states that the properties of the elements^ om well 
as those of their compounds^ are periodic func* 
turns of the atomic weights of the elements 
That IS to say, if m a oo-ordmate system atomic 
weights be measured along one axis, and any 
measurable property along the other, a Ime jom- 
ing the loe% of the mterseotions of correspondmg 
abscisssB and ordinates will form a sinuous curve 
showing Tna-nmi v and mmiTna. As the atomio 
weight moreaaes the property considered will not 
increase or dimimsh indefimtely, but will exhibit 
peno^oal waxing and waning m mtensity. 

* The pr iKllflfeinnji to whioh Nawlanda lays olalm in the 
pttfSee to bis pMSphleir The Fwiodio Law ^ are founded on 
toeoretlealooiieMeratoinaatwhioblwarriTediiidepeodeat^ 
0 ^ and prior to,bis lawol ootaveaand which, tborefare, do 
not iavolve any idea of periodicity 
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Oontemporaneoaaly with the enanoiation of 
the penodio law by Mendel4eff, but quite inde- 
pendently, L Meyer {A Suppl 7, 854) showed 
that such a pernio curve results when the re- 
l^ively measurable property considered is 
momio volume (at wt -i- S G m solid state). In 
fact, nearly every measurable property — phy- 
sical and chemico physical— has been mvesti- 
gated, and m every case the law has been sub- 
stantiated.* On examination of the oharactenstio 
ultra-violet spectra of the elements, Hartley 
(0 J 41, 84) found these to vary periodically m 
such a way that elements belonging to the same 
group have analogously disposed spectra, in 
fact, Hartley made use of this generahsation m 
assigning Be {vide infra) a place in the periodic 
system (0 J 48, 816 , see also Lecocq de Bois- 
baudran, C N 1886 (2) 4) Laurie (P M [5] 15, 
42) obtamed periodic curves when he plotted out 
the values of the heats of formation of haloid 
compounds of the elements in diagrams in which 
atomic weight was taken as the other variable 
In this connection also Gamelley investigated 
the meltmg’pomts, boihng pomts, and heats of 
formation, of the halogen compounds of the ele- 
ments (P M [6] 8, 1) , the colours of corre 
sponding compounds of the elements (P M [5] 
18, 18^ , the occurrence of the elements m na- 
ture (P if [6] 18, 194), the salient physical 
properties of the compounds of the elements with 
alkyl radicles (P M [6] 20, 259) , and finally 
the magnetic properties of the elements {B 12, 
1958) Camelley and Walker have examined 
the relation of the phenomenon of the complete 
dehydration of hy^ted oxides to the penodio 
law (0 J 53, 59) Prud’homme (0 R 112, 
236) found that the shades produced by using 
different metalho oxides to fix one and the same 
colouring matter vaned penodically with the 
atomic weights of the metals Brauner and 
Watts found confirmation of the law in studymg 
the molecular volumes of the oxides (P 14, 48] 
Roberts Austen expenmented with a hke result 
on the tenacity of gold when alloyed with about 
2 per cent of other metals (Pr 43, 425) Recently, 
Sutherland {P M [5] 80, 318) has asserted a 
penodioity of the vibration-penods of the atoms 
of elements at their melting-pomts 

For a fairly complete summary of such m- 
vestigations showmg that the atomic weights of 
the dements are the true variables which deter- 
mine the properties of matter v Meyer's Modem 
Theories of Ghemistryt Tpp 119-154 

At first sight it might seem that the best 
method of givmg detailed expression to this 
penodio law wocdd be the geometncal one of 
tracmg penodio curves as above indicated , but 
m the present state of science this is impossible, 
for we have yet to learn methods of measuring 
chemical properties Further, the penodioity 
which Mendel4eff asserts is peculiar m its dis- 
continuity, and contrasts strongly with the con- 
tmuous penodio curves of the geometer, such, 
for instance, as the curve of smes Conclusions 
respectmg any point on such a curve as the curve 
of sines, where the penodioity may be called 
contmuous, are warranted , but unless geome- 
trical analysis be modified in a special manner 

' It sbotdd be noted, bowever, that the neoiflo beate ef 
^ ftate do r^iy pcrlodioaUy with 


the oonnectmg by a continuous curve of the loci 
of mterseotion of ordmates andabsoissn in a oo- 
ordmate system, of which properties and atomic 
weights are the variables, amounts to a virtual 
negation of the mdivisibility of atom , and to an 
assertion that the number of elements is mfinite 
No elements intermediate betweer , e ^ , silver and 
cadmium, and with atomic weights between 
107 6 and 112, are known Even if they existed, 
we could not for a moment suppose that they 
would form oxides with formulas containing a 
fractional number of oxygen atoms Yet, us will 
be seen later on, if the penodic ^aw were repre- 
sented and mterpreted geometrically it *^ould 
certamly mvolve not only the existence of such 
intermediate elements, but also the existence of 
oxides and other compounds incompatible with 
the fundamental conception of modern chemistry 
— the conception of the atom 

For these and similar reasons it is not only 
desirable but imperative that the periodic law 
should have a non geometrical representation at 
present Let the elements (hydrogen excepted) 
be arranged in order of their atomic weights It 
will then be found that the properties vary gra 
dually as the value of the atomic weight in 
creases , that when the eighth element is reached 
we have reproduced in varymg intensity many 
of the properties characterising the first The 
same is true of the fifteenth element Similarly, 
m the ninth and sixteenth elements we have the 
recurrence of the propert es of the second m the 
series, and so on 

If now, instead of this hnear disposition, we 
arrange the elements m two dimensions, placing 
elements with analogous properties in the same 
vertical Imes, and if we suppose that certain 
elements exist which have not yet been isolated, 
we obtam the table on the following page (taken 
from Brauner (C J 41, 68), and differing m slight 
details from the one first proposed by Mendel6eff), 
consisting of twelve horizontal rows and eight 
vertical columns 

The horizontal rows are called * senes,’ and 
consist of elements whose properties vary gra 
dually from one member to the next It wiU be 
seen that hydrogen, on account of the anoma 
lous relations between the value of its atomic 
weight and those of succeeding elements, is re 
garded as constituting a senes in itself The 
vertical columns are called * groups,’ and com 
pnse elements with similar properties, le ele 
ments which would occur at comparable points 
on periodic curves, could such be traced as 
already mdicated The similanty in properties 
shown by members of a group is a regularly gra- 
dationed one, and while in a series the properties 
of the elements vary in kind, m a gioup the 
vanation is, speakmg widely, one of degree only 

It will be noticed that the perfect symmetiy 
of the table and tlie analogy which for the first 
few series it shows with the notes of the dia 
tonic scale disappear when the end of the 
fourth senes is reached The three elements Fe, 
Ni, and Oo, following upon Mn, and showing na 
analogies with the elements of Gro^'ps L, IL, and 
III respectively (where, guided solely by con- 
siderations of symmetry, we should be incUned 
to locate them), inaugurate the eighth group of 
MendeUefl’s tftble , a group contaming many 
I of the more important industnal metals, all very 
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1 
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GROUPS 

I. 

IL 

in. 

IV 

V 

VL 

vn. 

VHL 



R.O. 

R,0* 

R.O. 

R,0. 

B.O, 

B,0. 

BS 

B6=9 

B=ll 

"5=12 

^14 

0=16 

¥=19 

— 

3 

4 

• 

6 

Na«23 

£b39 

Mgs:24 

Cas40 

Al=97 

So=44 

81=28 

Ti=48 

P=31 

V=61 

8=82 

Or«53 

a=35 6 

Mn=55 

(Fe=56 Nl=58e 
tCo=59 (Cu=e3) 

thi=63 

Bb#854 

t 

Zn-66 

SrssST 

Ga=70 

Y=89 

Ge=72 

Zr=90 

A8=75 

Nb=94 

i Se=79 
Mo=96 

Br=80 

?100 

fRu=101 Rh=103 
lPd=106 (Ag=108) 

7 

8 

Ags=108 

(}8=133 

Od=sll2 

Bo =137 

In=114 1 Sn=118 

La=139 Oe=140 

Sb=120 

Di=l43 

Te=126 
? 149 

1=127 

Sm=150? 

?1S2— 1S6 4 Elements? 

8 

10 

■jipmmiiii 

jhhhbhi 

Jlllllllllllllll^ 

Er=166 

Ta=182 

? 167 j 

W=184 

? 169 

?190 

(08=190 Ir=192 5 
tPt=194 (An =197) 

? 4 Ek 
?170 

iments 156 to 

?172 

162? 

Yb=178 

fl78 1 

11 

13 

Au=197 

Hg=200 

Tl=804 

Pb=207 

Th=233 

Bi=208 

?287 




? 2 Elements 212 to 220 ? 
U=240 j ? 245 

? 8 Elements 320 to 330 ? 


(In this 'Table the atomio weights are only approximate.) 


closely allied from a chemical pomt of view 
(A Suppl 8, 147), and a group anomalous in 
that^ even series only are represented, three 
elements occurring m each senes Accord- 
mg to MendeUeff, the metals Ou, Ag, and Au, 
similar ii^ many resj^ects to the elements of 
Group I , nevertheless show, m their higher oxi- 
dation forms and physical properties, such ana- 
logies with the members of Group VIII as to 
warrant their double representation in the table 
{A Ic ^ 152) It should also be noticed that the 
table IS so constructed as to mdioate a subdivision 
of each of the groups I -VII into two sub groups 
or ‘ famihes,’ one family m each case bemg con- 
stituted of members of even series only, the other 
of members of odd series only This subdivision 
IS more apparent m the following tabular ar 


the hydroxyl derivatives of the paraflQns mto the 
minor classes of primary, secondary, and tertiary 
alcohols— IS that, although there is a general 
similarity between all the members of a group, 
yet there is a more pronounced similaniy be 
tween the members of odd senes and the mem 
bers of even senes respectively , m other words, 
alternate members of a group are m general more 
closely related than successive members 

Nevertheless the advisability of a ngid sub- 
division of all the groups as m^cated is open to 
question In the case of Group II this division 
18 undoubtedly warranted Mg, Ca, Zn, Sr, Cd, 
Ba, Hg have all certain properties in common 
But the family Ga, Sr, Ba, on the one hand, and 
the family Mg, Zn, Cd, 1^, on the other, have 
respectively so many similanties that we are 
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2 

4 

6 

8 

10 

12 ' 
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Li= 7-02 

K=89U 

Rb= 85 5 

Os=132*9 

— 

— 

Ila 


Be= 9 

Ca=40 

Sr= 87-6 

Ba=137 

— 

— 

Ilia. 


B=ll 

Sc=44 

Yt= 891 

lJi = 138 2 

Yb=178 

— 

IVa 


0=12 

Ti=48 

Zr= 90 6 

06 = 140-2 

— 

Th=232S 

Va. 


N»14'03 

V=514 

Kb» 91 

Di = 142 8 

Ta= 182*6 

— 

Via. 


0=16 

Or=62l 

Mo= 96 

— 

W=184 

U=239*6 

Vila. 


F=19 

Mn=55 

— 


— • 

— 

VIIL 



Fe=56 Nl=58 7 

Ru=101-6 Eh=103 6 


08=190 8 Ir=1931 

— — 




0o=69 Ca=63 4 

Pd=106 6 Ag=107 9S 

— — 

Pt=195 Au=197 8 


Ib 

Kmvwr 


Oa=63 4 

Ag=l07 92 

— 

Au=197 8 

— • 

Hb 


Mg=94 8 

Za=65S 

Od=112 

— > 

Hg=200 


nib. 


ia=27 

Ga=69 

In=llS7 

— • 

Tl=204 18 

— 

ITb.« 


St=284 

G«»72S 

8n=ll9 

— 

Pb=206 95 

— 

Vb 


P=8l 

As=79 

Sb=120 

Br=166 3 

Bl= 208*9 

— 

VIb. 


S=S2C6 

S«*79 

Te=125 

— 

— 


Vllb, 


01=85 5 

Br= 79*95 

I=13t) 85 

— 

— 

— 


1 

a 

5 

7 

9 

11 

la 

1 

Sbbixs 


(la tbis Table OslS Is the itarting point of atomio weights. See F W Olarke, C If 63, 76 ) 


rangement jof the elements which MendeI6eff 
suggests as a truer representation than the fore- 
gmi^ableof the peouharly compounded periodi- 
eitylmoh obtains 

The reason for this subdivision— which may 
not maptly be compared with the snbdiviaion 


justified m making the subdivision in this case 
(v OLissmcanoH, vol u p 204) 

But in the ease of Group V. the * family 
oharaotensUes * do^t so predominate over those 
of the mup« H, P, V, As, 8b, <ko , are all so 
much mkA in properties that here a resolution 
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into familiM if some regarded as eaperflaonf , 
this group, it is said, is more oonvemenily 
studira as a whole, for now the * group charao- 
tenstios * predominate oyer those of the famihes 
(v^vol u p 210) 

^ The elements constituting the eighth group 
haye so many oharactenstio properties m corn* 
mon that subdiyision of the group in any way 
would be artificial and unnecessary 

There have been yarious other methods ^di* 
and tn-dimensional) suggested for representing 
the penodicity m properties of the elements, but 
none of them perhaps sums up the facta known 
more simply and dearly than MendeUefi^s table 
(v Meyer’s Modem Theories^ p 120 , Reynolds, 

N 84, 423 , Crookes, 0 J 53, 503 , Bayley, P M 
[5] 13, 26, Eremers, Physikdhsch-chemteche 
Unterstichungen, Wiesbaden, 1869-70, Baum- 
hauer, Ihe Beeiehungen MWtschen den Atom- 
gewichte und der Natur der Elemente, Braun- 
schweig, 1879) 

On mspeotmg his table m the light of known 
facts, Mendel6efi was led to make the following 
generalisations , — 

(i ) Exoludmg Senes 2, the most markedly 
non-metalho elements occur m odd senes ^ 

Types lii Be B 0 N OP 

P Q 01 K Ca So Ti V Gr Mn 

As Se &c 


bicarbonate, its di£Qoultly soluble carbonate, and 
in the formation of diglycollic acid by the mter- 
action of IiiOH and monochloracetio acid N is 
more closely related to P than to Y ; 0 to S than 
to Gr Again P and Mn contrast very strongly 
On this account Mendel4e£f has styled the ele- 
ments oomposmgSttnesl and 2 Typicctl Elements 
Though thedifierenoes (ayeragmg about forty) be- 
tween the atomic weights of Na and Mg (Series 8) 
and those of the correspondmg elements Gu and 
Zn (Senes 5) are greater than those denved from a 
consideration of Senes 2 and 4, yet the properties 
of Ka and Gu on the one hana,''*m(’ of Mg and 
Zn on the other, contrast so strongly, in Men- 
deUeff’s opinion, as to induce him to enrol Na 
and Mg also among the typical elements It is 
open to question whether the differences between 
Mg and Zn are sufiBcient to justify the olassifi 
cation of the former as a typical element , most 
chemists would probably find in Na the limit of 
the typical elements Meyer, however, insists 
that the differences between Mg, Al, Si, and the 
other members of the corresponding groups is 
such as to justify the enrolment of these three 
substances among the typical elements, as 
i follows . — 

Na Mg Al Si 


Pe Co Ni Gu Zn Ga 


(u ) Omitting Series 2, only members of odd 
senes form compounds with organic radicles 
(the organo metallic compounds) ^ Just as the 
hydrides of Pd, Gu, and Nb contrast strongly 
with the hydrides of elements belonging to odd 

Li Be B 0 

N O F Na Mg Al Si 

P S Cl K Ca Sc Ti V Gr 

As Se Br &o 

senes, so organic compounds of members of even 
senes (should such be hereafter discovered) will 
possess properties verv different from those of 
Similar compounds with which we are at present 
aoquamted 

Mendel4eff expressly omits Senes 2 in making 
these generahsations If, excluding the very in 
complete Senes 10 and 12, we tabulate the dif- 
ferences between the atomic weights of corre- 
•pondmg elements of Senes 2 and 4, 4 and 6, 
6 and 8, we find that, whereas the mean difference 
of correspondmg elements of consecutive series 
is about 42, the mean difference for Senes 2 and 4 
is only 84 5 Smce properties and atomic weights 
are dependent, we should expect from the above 
relations that the properties of the elements of 
Senes 2 would contrast with the general pro- 
perties exhibited by the other members of the 
famihes which they head Such is actually the 
case to a greater or less extent with all the mem- 
bers of Series 2 ; eg Li differs from the other 
aUcah metals, and approaches the alkalme earths 
IB its insoluble phosphate, its easily soluble 


^ Ts Nader these genereUeattoni unoonditicmsl Welker 
ifi Jf eSt dSl) has proposed that H to F be regarded as 
eoastitating BeviesL series S being remxded as wanting 
If this proposal is adopted, it becomes hardly neoeseary to 
differentlaM ^rpioal tiements (t — 

* Beeentbr itbes been shown 

that^Mner 

by^csalse. 


> {ri,ra) 

by Wtakler (A S4, 87«, 1866) 
ft ssi^otly be applied to the 


Yet the typical elements ^af ter nitrogen exhibit 
so little analogy with the groups plrced below 
them m the above scheme tiiat Meyer proposes 
the following as perhaps a more scientific dispo- 
sition of the typical elements — 


Mn Fe Go Ni Gu Zn Ga — 


Some go still further than Meyer, and regard 
H to G1 inclusive as typical elements , but such 
extreme views can scarcely be regarded otherwise 
than as unwarranted subordination of fact to 
considerations of symmetry suggested by Men 
del^eff’s table 

Mendel6eff compares his so called typical 
elements to the lower members of homologous 
senes m orgamo chemistry, which, as is well 
known, possess many properties peculiar to 
themselves and unrepresented in the higher 
members In this connection contrast and 
GH4O with the higher alcohols of the GnH^^iH-aO 
senes 

While some disapprove of the title * typical 
elements,* mamtainmg that this nomenclature 
connotes exactly the opposite of what it" should, 
seemg that the typical elements are by no means 
types (as this worn is generally understood) of 
the groups or even of the families which they 
head, others attempt to justify Mendel5efl’s 
nomenclature The former would reohristen 
the typical elements as anomalous elements , 
the latter would either find in the typical ele* 
ment of the group a combination ot individual 
eharacteristios of each of the constituents of the 
I sub-groups {vtde vol.ii p 207), or in the t^pioal 
elements as a class a representation of the gamat 
of vanations of ohemi^ properties. 

(lit) The passage from sTea to odd series it 
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•ooompamed br a more gradual change m the 
oropertiee of the elements th^ is the passage 
from an odd toan eyen senes This fact is m a 
manner emphasised in Mendel4efl’s second table 

i iy.) As the at wt increases m each group — 
a) Th^ elements become more electroposi- 
tive, and their oxides become more basic This 
is well exemplified by the oxides of the types 
BsOg and B2O5 formed by the elements of Gr V 
{$) Corresponding compounds of the ele- 
ments become more easily reduced This is 
well mstanced m the tnplets S, Se, Te, and Cu, 
Ag, Au 

(7) There i§ a tendency to form stable oxides 
(and^the sSlt^ corresponding to these) oontam- 
ing less 0 than the maximum salt-formmg 
oxide oharactenstio of the group {vide vnfra) 
Thus, the charaoteristio oxide of Gr Y is of the 
type B2O5, and the haloid and oxyhaloid salts of 
the lower members of the group P, Y, Kb, 
belong to this form, eg PP4, YOGI,, NbCl*, 
but Bi, which IS the highest known member 
of Gr Y , forms salts corresponding to the oxide 
B2O, Again m Gr lY no oxide of Si haymg the 
formula SiO is known , SnO is known but is un- 
stable , while PbO figures as the stable oxide of 
lead 

(y.) Penodicity of yalenoy and limiting forms 
It has long been adnutted that the atoms of 
those elements which form hydndes are hzmted 
with respect to the maximum number of H 
atoms which they can hold m combination, but 
it was only with the mtroduction of the penodio 
law that was noticld that this limited power 
of combinmg with H atoms vanes m a regularly 
penodio maimer with the atomic weights Little 
IS as yet known of metalho hydndes, so that we 
haye to look to Groups lY -Yll , consistmg of 
what may broadly be called the non-metals, for 
a confirmation of this penodicity 
For instance — 

Gr IV furnishes us with GH„ S1H4 , 

Gr Y „ „ NH„PH„A8H2,SbH„ 

Gr YI „ tf OH2,SH2,SeEC2,TeH„ 

Gr Vn „ FH,ClH,BrH,andIH 

In the same way, but more perfectly, the law 
teaches us that the maximum number of oxy- 
gen atoms with which the elementary atoxns 
can severally combine to form definite salt-form- 
mg oxides— either acidic or basic, as the case 
may be — also vanes penodically with the atomic 
weights of tile elements The oxides oharac- 
tenstio of Gr IV are of the typo RjO* (or ROJ, 
those of Gr V of the type RaO*, and so on regu- 
larly till we come to the eighth group, which has 
maximum salt forming oxides of the type RjiO^ 
(or RO4) In carrying back this regulariljr to the 
groups 1 -lY , consistmg for the greater part of 
metitis^we find that it assigns to each of these 
groups exactly that type of oxide which we know 
to be characteristic of the mdividual members 
of the group Hence we are justified m broadly 
asserting that the types of ^e hydrides (so far 
as they are already known), as well as those of 
defimte salt-form&g oxides, axe periodic func- 
tions of the atomic weights of the elements At 
the present tune they are merely considera- 
tions of a-'regular penodicity, and not facts 
actually known, that lead us to assign to 
Grou^ YII as its oharactenstio oxide Fluorine, 
BO far as we know, forms no oxides at all & and 


81 S 

the highest halogen oxide is of the type R^Oi. 
In fact, Mn is the only member of ue mup 
that has an oxide confonmng to the type R2O,. 
Yet, havmg regard to the successes (to be de- 
tailed later) attendant on other predictions of 
the law, founded only on considerations of sym- 
metry and general plan, all this is simply tan- 
tamount to admittmg that the conditions of the 
existence of such oxides as &c , are 

legitimate subjects for research Again, m 
Gr Yin the only oxides of the form RO4 yet 
isolated are RuO^ and OsOi , ' but chemistry is 
by no means a completely worked out science 
wantmg nothing, and the penodio law would 
be at fault did it fail to mirror forth such short- 
comings and imperfections as still exist The 
forms of complex oxyacids are detemuned by 
the forms of the maximum oxides, and may m 
denved from these by replacmg 0 by its eqmva- 
lent (OH)* orH* Thus from SO, wo can denve 
the chief oxyacids of S SO,(OH)2, 802H(0H), 
and SOjH*. 

The highest compounds of the elements with 
halogens also correspond m type to the maxi- 
mum oxide forms, and therefore exhibit a regular 
penodicity In many oases, however, e^ TeGl,, 
IClj, AsC^, only haloids lower m type than the 
maximum oxides are known , but m no case u 
a simple haloid known of higher type than the 
maximum oxide of the element considered 

Agamst the doctrme of a maximum oxide 
form peculiar to all the members of each group, 
and of the types assigned (Table, top p 811), the 
existence of such oxides as BaO*, Ao , has 
been adduced In reply it has been pointed out 
that these oxides belong to the class of peroxides,* 
all of which are distmgmshed by their instability 
m the presence of the so-called * contact agents,* 
as well as by their inabihty to form correspond- 
ing salts with a given basic or acidic oxide, as 
the case may be , and that a generahsation ex- 
phcitly extending only to salt forming oxides, 
strictly so called, cannot be impugned by con- 
siderations originating m the study of a class of 
bodies lying wholly without the pale of its juris- 
diction 

Yet this reply is scarcely satisfactory , for m 
certain cases we are bound, m order to justify 
the principle advanced, to recognise such bodies 
as PbO, and BijO,— oxides currently regarded as 
peroxides But PbO, is undoubtedly an amdic 
oxide, forming with basic oxides the correspond- 
ing plumbates, and Bi,0, would also seem to 
have the power of forming with strong basic 
oxides unstable bismuthates— so unstable, in 
fact, that their true composition is still very 
doubtful. Hence MendeUefi (B 15, 242) asserta 
that the oxides m question are not peroxides , for, 
according to him, true peroxides such as BaO^, 
Gr,0„ TiO„ H,0„ cannot form corresponding 
salts,* and must of necessity contain r^tivefy 

■ Some of tho recently isolated carbonyl oompoands<if 
the elements of GronpYllL conform to typeMO«((7 / If, 
149 , 59, 1090 , C K 118, 1481) 

* It seems more than probable that a widwftndy of the 
higher forms of oxidation will result not only in the die* 
oovery of several new permddea, but also of a fifiMael 
perlodioity of amongst this class of bodies eleoi. 

* The recent isolation of penolphates, M*80^ by 

Berthdot (C R. 118, 1481) and Hars&U (0 / 81% 

does not harmonise with UmdMdte viewa Hor does 
Fdohard*e work (d JZ>1U, 780, lOSO) ea highm oiidMI 
oomponnda ol Me and W 
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mote 0 than do the maximum salt-forming 
oxides (aoidio or basi^ as defined by the Mnodio 
law {v also Pioomi» B 18, Eef 255). 8till the 
case ol OuO (which cannot be regarded as a 
peroxide) presents a difficulty, if On is rightly 
pl^d m Gr. I , for, in accordance with this 
position of On among the elements, the prmciple 
ondor discnssion would lead us to expect a 
maximum salt-forming oxide of the formula 
Cu,0 

In conclusion it may be said that although 
there undoubtedly is some connection between 
the at wts of the elements and the types of 
oxides they form, yet with the imperfect methods 
which we nave of representing the periodic law, 
and m the absence of any fii^y grounded and 
generally recognised classification of oxides, it is 
impossible to give a hard-and fast enunciation 
of this connection 

We may assert that, so far as we are aware, 
a single atom of an element combines with at 
most four atoms of 0 or four atoms of H The 
penodic law teaches us that the hydrogen hold- 
ing power of the non-metals decreases regularly 
with increasmg at wt , while the oxygen-holding 
power, as measured by the group oxides, m- 
creases regularly in such a way that the sum of 
the numl^r of equivalents of both is equal to 
eight For mstance, S combines with two equiva- 
lents of H to form HjS , it cannot, therefore, 
form a higher salt forming oxide than SOg, which 
contains six equivalents of 0 

Some chemists have proposed to extend this 
pnnciple to the metals, t e to Groups I , II , and 
ni Smce Na combines with one equivalent of 
O to give a salt-forming oxide, it must, they 
argue, combine with not more than seven equiva- 
lents of H or its equivalent Similarly Ba com- 
bimng with two equivalents of 0 must combine 
with SIX equivalents of H, and so on But 
Brauner {Sttz TT, ‘Math -naturwiss Classe,’ 84, 
1166) would go still further Let X denote a 
single equivalent of any element or radicle 

(X «« H, §, OH, <&o ) , then he asserts 

that the whole of the compounds of Na will be 
constituted on the types NaX or NaX„ or on 
'^^s intermediate between these two , that all 
the compounds of Ba will be constituted on some 
of the types mcluded in the scheme BaX^ BaX,, 
and so on In short he would make out that 
there are certam limiting forms definmg the 
complexities not only of the binary, but of all 
the compounds formed by each element, and 
that the range of these limits vanes regularly 
and penodioally with the atomic weights In 
order to substantiate this view, recourse has been 
had to formulsB not yet authonsed by Avogadro’s 
law, and sweepmg assumptions are made as to 
the dispositions of the constituent atoms or 
atomic groups in the molecules or reacting 
masses of the bodies taken to exemplify this 
doctrme of hmitmg forms Thus, out of all the 
numerous compounds of the alkali metals, the 
oqly one that can be found conformmg to the 
typeBXr IS the substance NaOH 8R,0, and then 
only provided we mampulate the constituent 
atoms as follows • Na(OH)(OH)|H, Si belongs 
to Group IV , therefore, aodthramg to Brauner, 
all its compounds ought to be of the type BX^ 


Its oxide SiOj certainly conforms to the rule, 
but the highly charaotenstio body SIH^F, does 
not. Again, can such compounds of Ft as 
3Pt0l48H,O, FtOl42H016H20, &o , be regarded aS 
belongmg to the type BXg ? These are one or 
two examples, out of very many, of jme kind»ol 
difficulties that stand in the way of a full recog- 
nition of Brauner *8 extension of Mendel4efl’8 
views (v Olabsixioation, vol li pp 210-13) 

The idea that the valencies of the atoms vary 
regularly and penodioally with their weights is 
one which has often been mooted, but in the 
absence of any recognised definitiim of valency 
it IS an idea difficult to criticise c 

If, as was onginally done, the valenoy^f an 
element be referred back to some constant ob- 
jective attnbute of the atom, and measured by 
the number of H atoms with which the given 
atom can combme, a partial periodicity involving 
only groups IV -VII is undoubtedly apparent 


Oronp 

IV 

V 

VI 

vn. 


CH. 

NH, 

OH. 

FH 


SiH* 


SH, 

SeH. 

CIH 

BrH 

Valency 

IV 

Ill 

II 

I. 


This conception of constant valency not only 
lacks m generfJity (smce out of the 70 or so ele 
ments o^y some 17 combine with H), bu^ for 
the establishment of its vahdity demands a 
division of compounds into the two classes of 
atomic and molecular — a division altogether too 
artificial to be admitted If we forgo the idea 
of constant valency, and merely attempt to de- 
fine the valency of an element as a number ex- 
pressmg the maximum number of monovalent 
atoms (H, F, 01, Br, I) with which a single atom 
of the element in question combines to form true 
gaseous molecules, le if we give a mere name 
to the maximum number of ' equivalents ’ repie- 
sented in an atom, the alleged periodicity is still 
far from bemg perfect, as the table on the follow 
mg page, embracing the latest results, shows 
l^gardmg this question of valency in the 
hght of what has been said of hunting hydride 
and oxide forms, it is at least apparent that our 
crude conceptions of valency do not admit of a 
satisfactory quantitative mterpretation The 
sulphur atom fixes 2 equivalents of H and 6 of 
0 , the arsemo atom fixes 3 equivalents of H and 
6 of 0 Why, we may ask, should we decide to 
overlook these essential relations exhibited by 
the oxides, to say nothing of the peroxides, and 
regard the valencies as deduced from the hy- 
drides and haloids merely as fundamental pro- 
perties of the atoms ? ^ 

Mendeldefl himself regards the theory of 
valency as extreme and not very valuable 
Originating in the study of carbon compounds, 
valency finds m the domam of orgamo chemistry 
its only legitimate apphcation , for the carbon 
atom, in accordance with its position m the 
penodio scheme, combines with equal numbers 
of equivalents of H and 0, and, farther, carbon 
compounds do not form so-called molecular 
compounds He mamtams that the forms of 
chemical compounds (including here isomtjism, 
and therefore structural formulss) are fully ex- 
plamed, without the spurious aid of a statical 
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I 

1 

n. 

III. 

IV 

BI 

VL 

VIL 

vm. 

1 

H* 




SB 




s 

Ii 

Be" 

B“ 



0“ 

P» 


' t 

Na 

Mg 

Aiu» 

Si** 

P* 

s» 

a* 


4 

E> 

Ca 

So 

Ti‘* 

V** 

Cr«a 

Mn« 

Pe*" Ni Co 

5 1 

Cu 

Ztt" 

Ga*" 


As>« 

Se" 

Br* 


6 

Rb* 

Sr 

Y 

Zr‘* 

Nb* 

Mo* 


Ru Rb Pd 

7 

T“ 

Ag* 

Cd" 

In«u 

6n‘* 

Sb* 

Te** 

I* 


8 

CW 

Ba 

La 

Ce 

D1 




8 




Bi 

Er 




10 



Yb 


Ta* 

W** 


Oa Ir Pt 

11 

An 

Hg« 

Tl‘ 

Pb** 

Bi*** 




U 




Th«* 


tn* 




(The index numbers express vslencies.) 


theory of valency, m terms of the periodic 
principle together with more generalised views 
on substitution involving the recognition of 
Newton’s third law, which states that action and 
react on are equal {v A Suppl 8, 211 , N 40, 
354) 

Uses of the Penodir Law — An induction of 
any value should be suggestive of deductions 
admitting in their turn of experimental con- 
firmation Judged from this standpoint, the 
periodic law is well worthy the exalted position 
accorded it among the principles of chemistry , 
for it has opened up immense fields of research 
which deduction has already, to a small extent, 
successfully explored 

In order to maintain a general identity of 
properties in the vertical columns or groups of 
MendeUeff’s table, it was found necessary to 
make gaps here and there, to leave certain 
senes unrepresented in the various groups It 
was asserted that these empty places in the 
scheme were the positions of undiscovered ele- 
ments for which Mendel^eff proposed a provi- 
sional and temporary nomenclature Thus, in 
the year 1869, the element next to Ca = 40 
with a higher atomic weight was Ti «= 48 , but Ti 
could not find a place in Group III Senes 4, 
as its properties resemble those characterising 
Group rV and show no analogies with those of 
the other members of Group III Ti was accord 
ingly placed in Group IV Series 4, and the 
vacancy in Group III* Series 4 was assigned to a 
then uiimown element provisionally styled 
ekdboron The principles of this nomenclature 
are very simple The predicted element takes 
its temporary name from the one immediately 
above it in the group family, the Sansknt pre- 
fixes s)lfa-,<Ivi-,tn-, ic. being prefixed according 
as the unknown element is one, two, <ko , removes 
lower down m the family than the name deter- 
mimng dement 

Those elements of a family which stand im- 
mediately above and below a gap, toother with 
those which immediately preoirae and succeed it 
ia the senes, are called ^ iUom^nalogiue of 


the element to which the gap corresponds 
Thus B, Yt, Ca, and Ti are the atom analogues of 
ekaboron Now it follows from the very nature of 
the law that the properties of any given element 
must be determmable from those of its atom ana- 
logues , that the properties of ekaboron, for in- 
stance, must be simdar to, but mtermediate in 
intensity between, those of B and 7t, and at the 
same time while dissimilar from those of Oa and 
Ti, they must show an mtermediacy in their dis- 
similarity Hence it becomes possible to predict 
the properties of still undiscovered elements , 
the mean of means of the properties of the atom- 
analogues forming the basis of the prophecy 
How closely the properties of ekaboron thus pre- 
dicted by MendeUeff tallied with the properties of 
So experimentally investigated ten years later by 
Nilson 18 diown in the article Atomic and Molb- 
cuLAB Weights (vol i ) Even were this case of 
ekaboron an isolated one, the wonderfully exact 
concordance between prediction on the one hand 
and experimental realisation on the other 
would go far to estabhsh the periodic law as a 
generalisation of the highest order But eka- 
boron 18 not an isolated example of the prophetic 
infalhbility of the law which has as strikingly 
asserted itself in connection with the two recently 
discovered elements Ga and Ge (q v vol ii 597, 
610) * The periodic law is and will be to the 
science of chemistry whatNewton’slawof gravi- 
tation was and is to the science of astronomy 
Neptune had its place assigned m the worlds 
around us before it was seen , before they were 
discovered So, Ga, and Ge had their properties 
detailed and ^eir places assigned them among 
the elements, which by means of the periodic 
law have been raised from the level of ‘ mere 
fracpcnentary and mcidental facts in nature ’ 

The vahdity of Mendel6eff’s generahsatioa 
has also been confirmed in connection with the 
question of atomic weights Before the enun 
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dation of the penodio law the yalaes for the 
atomic weights formed a senes of isolated and 
purely empinoal numbers , the atomic weight of 
an element once ascertained, there was nothmg 
u the actual numerical value itself, even when 
oonsidefed along with the properties, either to 
confirm or oast doubt on it as the true atomic 
weight But the penodio law teaches that the 
atomic weights are by no means disoonneoted 

S uantities, but that, taken m connection with 
^e prope:i^es of the elements, their values con- 
stitute a senes of mutually corrective numbers ; 
in short, the law gives significance to the ex- 
pression * the probabihty of an atomic weight * 

In dealmg with this aspect of the law it will 
be well to distmguish two sets of oases — 

a. Those m which the law has actually fixed 
certam atomic weights mdetermmable at the 
time by other means 

3 Those m which the law has merely served 
to correct the values of atonuo weights inaccu- 
rately determined by the usual methods 

As illustrative of a we may consider the case 
of Be * The equivalent of Be having by accurate 
experiment been fixed at 4 51, it follows that the 
atomic weight must be numerically equal to 
n X 4 51, where nis an integer At first chemists 
were led to assign the formula Be^O, to the oxide i 
of Be on account of its isomorphism and many 
pomts of Bimilanty with Al^Oi This taken m 
conjunction with the analysis of the oxide makes 
n » 8, and consequently ^es the atomic weight 
as 18 5 But Brauner repeatedly emphasised the 
View that the oxide of has the formula BeO, 
and that Be has therefore the atomic weight 9 
The keynote of the many arguments advanced 
by Brauner m favour of his views was the in- 
compatibihty of the existence of an element with 
an atomic weight of 13 5, and having the pro- 
perties of Be, with the system of the elements as 
arranged and classified by the periodic law 
In this system he argued that, not only was 
there no room for an element at wt 18 5, but 
that the proved existence of such an element 
would be totally subversive of the law On the 
other hand, he pomted out that a vacancy ex- 
isted m Senes 2, Group U , for an element with 
an atomic weight equal to 9 , and a careful exami 
nation of the relations of the members of Senes 2 
as a whole to those of other series, taken along 
with the known relations of beryllium to the 
magnesium group, absolutely demanded in his 
opmion the filling up of this vacancy with the 
element berylhum Brauner*s views were fully 
confirmed by Nilson and Pettersson, who suc- 
ceeded in taking the vapour density of beryllium 
ohlonde , the apphcation of Avogadro’s law to 
their results gave the atomic weight of Be equal 
to 9 and the formula of the oxide BeO 

We are mdmed to wonder that the question 
of the atomic weight of so rare and compara- 
tively unimportant an element as Be has ongi- 
nated such a large amount of work and stimu- 
lated such hvely discussion, unless we remember 
that a question of much greater import than ^e 
atomic weight of Be was at issue , &e vahdity of 
the penodio law itself was at stake And it is of 
mterest to note that Mendel4eff regards the su^ 
itantiation of Brauner’s views on Be as aoonfir- 

* In inunediaMj follows Um tsIom given tor 
et omto weights end eqoivuents sm <^y approxiniate. 


mation of his law of the same order as the dis- 
covery by Nilson of So, the ekaboron of prophecy 
In a similar way the suggestions thrown out ^ 
the periodic law anent the atomic weights of u , 
Ce, and In have all met with corroboration Up 
to the date of the penodio law, Pdhg^’s value 120 
( « three times the equivalent 40) ^as reoefVed 
as the atomic weight of U, butMendeUefl (ic. 
178) suggested six times the equivalent, or 840, 
as the correct atomic weight, thus oonfemng 
on U the distmotion, which it is now umversally 
admitted to hold, of being the element with the 
highest known atomic weight « 

In 1870 the recognised atoi^c weight of Oe 
was 92 (2 X 46) Mendel4eff (Z c 166), hoj^ever, 
showed that no place existed m the system for 
an element with this atomic weight, and showing 
the properties of Ge, but that a suitable vacancy 
existed in Group IV Series 8, if Ce was regarded 
as havmg an atomic weight one and a half times 
the then accepted value Mendel^eff’s proposal 
has been fully justified by later work on the 
cerite metals (0 J 41, 68) 

The equivalent of In is 37 8, and formerly its 
atomic weight was taken equal to twice this, or 
75 6 But MendeUeff (Z c 174) showed the ne- 
I cessity of trebling the equivalent, thus assignmg 
the value 113 4, which is now accepted, to the 
atomic weight of this metal Similarly Men- 
deldeff suggested, what has not yet been very 
satisfactorily settled, that the atomic weight 
of yttrium is three times its equivalent number, 
29 87 {v Earths) 

The investigations o'h tellunum. are fairly 
illustrative of the cases summed under the head 
mg $ The adoption of the value 12$ for the 
atomic weight of Te as detemuned by Berzelius 
would necessitate iodine (at w 126 5) taking 
precedence of Te m Series 7 of the penodio 
scheme , iodine being thus separated from the 
rest of the halogens and falling mto Group VI with 
such elements as S and Se, with which it shows 
no analogies, and Te falkng into Group VII with 
such elements as Cl, Br, and Mn, wim which it 
m turn shows no kinship This violation of the 
pnnciple of identity of chemical behaviour m the 
groups suggested some grave error in the ac 
cepted atomic weight of Te , an error causing 
this element to succeed lodme in the senbs in 
stead of precedmg it, as the general plan of the 
law requires The subject has recently been 
mvestigated by Brauner (<7 J 55, 382), who for 
a second time has vmdicated the law in a most 
striking manner by showing that the c^d&oant 
tellunum is probably not elemental, and that 
the atomic weight of unalloyed tellurium is con 
siderably lower than that of iodine, bemg equal 
to about 125 

In much the same way the law has ' ed to the 
correction of the previously accepted atomic 
weights of osmium, platmum, and gold 

Formerly the accepted atomic weights of Os, 
Ir, Pt, and Au were in accordance with the 
scheme 

08>Ir>Pt>Au 

But from the analogies existmg between Os, Bu, 
and Fe, and the disposition of Uie first two senes 
represented in Group Vin MendA6eft (A. Z.C.) 
predicted alterations of the atomic wels^ts is 
accordance with the scheme * 

Os<Ir<Pt<Aii. 
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Thig prediction has been fully confirmed by 
recent researches , it has not, however, yet been 
found possible to verify and substantiate the 
results now accepted for the last three metals 
by the appUoation of Avogadro’s law 

As wiil be seen from the case of tellunum, 
the periodio law in its relation to atomic weight 
determinations is broadly suggestive rather than 
aecurately defimtive It may be that ere long 
the discovery of the exact character of the 
periodicity, which at present we comprehend 
only vaguely, will raise MendeUeff’s law to the 
rank of an mstrument for the absolute evaluation 
of atomic weights 

^endei4e% has repeatedly emphasised the 
great advantage 'accruing to students and 
chemists generally from an adoption of the 
periodic classification as a workmg basis — the 

I II m IV 

CgHij ^8^11 

® IC.Hj 

NH,C NH.C NH,0 NH.( 

b or 

1nH3(CH,) 


atomic weights of elements eonstltutiilg some ol 
the natural families, and the analogy between 
the relations so obtamed and those found be* 
tween the molecular weights of members of 
homologous senes, led Dumas (0 B 45, 46, 47) 
and Gl^stone (P M [4] 6, 313) to suggest that 
the so called elements are not primary, but are 
composed of two or more simpler elements 
Pelopidas (B 16, 1868) called attention to 
the fact that tne residues of hydrocarbons and 
mtrogenous organic bodies can be arranged in 
a periodic system, e^biting in the number of 
members constituting the penod, as well as m 
the gradual passage m each penod hx>m basic to 
acidic characters, a close analogy to MendeUeff’s 
periodic arrangement of the elements The lol 
lowing are examples of the penods arranged by 


Pelopidas . — 

V 

VI 

VII 

vm 

O.H„ 

CA 

CaH, 

CA 

1 NH,0 

NEC 

NO 



advantage lying in the great mnemonic power of 
the law, which, mtroduo^ into the disheartening 
chaos of accumulated chemical fact, at once re- 
solved the complexities of the apparent and re- 
arranged them so as to exhibit the simplicities 
of the real With one mental effort we commit 
to memory a large ipass of facts which previ- 
ously demanded so many independent but seve- 
rally no less taxing mental exertions No longer 
is phosphorus studied as an element apart from 
arsenic, but the general scheme of properties of 
the whole fifth group is learnt, and the facts 
about P, As, V, Ac , are easily mastered by re 
membering their sm^l individual deviations from 
this gener^ scheme 

The law is also useful in that it pomts out 
the directions which should be taken by future 
research on the as yet unknown compounds of 
well known elements It is well called ‘ the 
finger post of modem chemistry ’ Examples of 
its utihty in this respect have been mdicated when 
treating of the lawm its relation to hmiting forms 
and to atomic weight determinations ' In fact, 
every generahsation made in connection with 
the law suggests new work , organo metallic 
compounds of In and Tl, and of the form MR, 

i where B °> organic radicle) must be forthcoming 
V stiprat ii ) , a suboxiae of Od having the 
ormufa Cd,0 is looked for (y lU 7), while various 
new peroxides of Mo and W, also a true peroxide 
of lead (PbjO J are very probable realisations of 
the future (v v ) 

ThJm€8 having their origin in th$ Periodic 
Law — ^Although, according to Mendel4eff (O / 
65, 684), the peno^c law, solely founded as it is on 
the solid rook of well-ascertained chemical fact, in 
no way mdioates the nature of the elements nor 
predicates tito existence of a unique matter, yet 
many have made it a peg whereon to hang 
theories respectmg either the compound nature 
ef our elements or the existence of a primordial 
matter 

The simple relations holding between the 

* TIm esisksDOt ol Oaortteif aeoivijMe VJS, was torsaxm 
JCtUmOeiMt ft, UtS). 
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The monovalent radicles and OgH,, 

undoubtedly show many analogies wiu the a.lkaii 
metals , and ON has always b^n compared with 
the halogens of Group Vn Sulphur, Group , 
forms the acid S03(0£^, so the radicle OJH, 
forms the acid C,H,02(0H)2, and so on 

Carnelley {C N Nos 1375 and 1878), from 
a consideration of the fact that the sahent 
physical properties of the normal halogen and 
alkyl compounds of hydrocarbon radicles exhibit 
relationships similar to those of correspondmg 
compounds of the elements, develops the view 
that elements are analogous to the hydrocarbon 
radicles both hi form and function On the 
supposition that 0 and H are true elements, he 
then attempts to draw up a scheme of compounds 
of two primary elements, A and B, corresponding 
to Mendel4eff ’s scheme of the alleg^ elements, the 
compounds possessmg the same * atomic weights ' 
and shovring the same periodicity as the accepted 
elements In this scheme the elements appear 
as bodies of the type where x 

18 the group and n the homologous senes to which 
the element belongs , A is a tetrad element 
identical with carbon, and B, * probably the 
ethereal fluid of space,’ is a monad element with 
atomic weight =-—21 These views of Carnelley 
are as much m advance of the earher ones of 
Dumas and Gladstone as is the penodic law in 
advance of their disconneoted schemes of classi- 
fication , but they cannot be regarded otherwise 
than as ingemous and bold speculations mdi 
eating the directions in wMch investigations on 
the rationale of the periodic law, and on the 
nature of the elements, will probably be prose- 
cuted before we amve at anything approaching 
the truth, either ooncerning the law on the one 
hand or the elements on the other 

The attempt to discover some kmd of unity 
m the sea of apparent diversities by which we 
are surrounded, or, rather, the natural inclina- 
tion to assume such a unity, is as bid as phBo* 
sojdiy itself Front merely gave soientifie defi- 
niteness to the '^WB of the early Qxeoian 
phUosophei8 when he suggested that the atomU 
• ‘ 8 G 
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weights of all the elements were whole mul 
tiples of that of hydrogen, which he iden 
tilled with the primary matter, and m later 
years many have in turn thought to find in the 
periodic law a warranty for resuscitating the 
principle underlying Prout’s law, at the same 
time either shifting the primary matter lower 
down mthe scale, so that hydrogen itself appears 
as a highly condensed form of matter, or not 
attempting in any way to particularise concern 
mg the primary matter 

The application of recent developments in 
spectroscopy, combined with improved methods 
of fractionation, has resulted in the view that 
many of our so called rare elements at least are 
not stnctly elemental (v Metals, babi, and 
Elements) At first sight the large increase in 
the number of recognised elements which this 
recent work involves would seem to militate 
against the indications of the periodic law But 
Crookes (0 J 63, 487) has attempted to show I 
that the new views may be brought into com- 
plete harmony with the periodic law if we will 
but admit into chemistry the principle of evolu 
tion Granted that the different forms of matter 
have been cyolioally evolved from a primitive 
formless fluid (protyle), and that the units of 
Mendel6eff’s generalisation are rather ‘elemen- 
tary groups’ than true elements, then the periodic 
law with its limited accommo^tion necessarily 
follows {v also Mills, infra) 

Some attempts have recently been made to 
express the atomic weights of the elements by 
means of general algebraic formulte While it 
must be allowed that we are more likely to amve 
at clear views regarding the periodicity of the 
elements through methods founded on the theory 
of numbers than through methods of a purely 
geometrical nature, yet many of the researches 
so far undertaken in this direction do not even 
promise to help towards the flnal solution of 
the penodic law In a few cases expressions 
have been obtained which, as they involve con 
stants numencally equal to some of the impor 
tant constants occumng m the principles of 
chemistry, may on a more detailed study cul- 
minate m a clearer understanding of the nature 
of the elements and the rationale of the law 
Mills (P M [6] 18, 393 , 21, 161) arranges all 
the elements according to their atomic weights, 
and then subdivides this arrangement into sixteen 
groups He then finds that all atomic weights 
are involved in the logarithmic expression 
16 p— 16 ( 9376)*, in which x is an integer and 
p IS the group number of the element considered ' 
This expression arrived at empirically is, accord- 
mg to Mills, such as we should expect if we re- 
gard the elements as stable, but more or less in- 
complete, stages m the polymensation of the 
pnmary matter as it cooled It is also note- 
worthy that the above expression, in that it 
points to the existence of an upper limit to our 
existing system of atomic weights, confirms views 
originally expressed by Mendel^eff 

Camelley’s attempt (P M [6] 29, 97) to give 
a general expression to tne atomic weights of the 
elements is of more interest m that it is founded, 
not on a conveniently assumed and artificial 

* G J Stonsy has also arrived at a logarlthmio expres- 
•IcB for the aloisie weights <a fm* lIMi lih 


periodicity, but on the natural periodicity as thif 
finds expression m MendeUefi’s schemes 

Carnelley’s equation is A « c (w + Vv), where 
A = approximate atomic weight , t»«a member 
of an arithmetical progression depending on the 
series to which the element belongs , * number 

of the group of which the element is a member , 
and c IB a constant 

Excluding the elements of the first three series 
(typical elements), the expression for the atomic 
weights of all the other elements may be thrown 
into the more oonvement form 

A-c (3J a-9+ Vv)t 

where o is the number of the senes to which 
the element belongs In his paper, Gsumelley 
notes the following points of interest the mean 
value of c = 6 64 is nearly identical with the 
mean value of the atomic heats of the ele 
ments Assume that c in the above formula 
actually represents atomic heat, then it follows 
that the specific heats of the elements should be 

given by the expression — and this is 

WI-+ vt> 

found actually to be the case It should be noted, 
however, that these coincidences may be purely 
accidental and meaningless, being simply the re 
suit of the particular units adopted D 0 
PBRSEITE [188^^] S 6 at 18® 

Mol w (by Raoult’s method) 179 (calc 212) 
A body resembling manmte, occurring in the fruit 
and leaves of Laurus jpersca growing m the 
tropics (Muntz a Marcan^', C B 99, 38 , A Ch 
[6] 3, 279, Maquenne, A Ch [6]1£, 6, C R 
106, 1235 , 107, 683, 658 , Deh^ram, C B 108, 
101 , cf Avequm a Melsens, A Ch [2] 72, 109) 
Extracted by water at 60®, the extract treated 
with lead acetate, filtered, freed from lead by H,8, 
concentrated, and mixed with MeOH Formed by 
redaction of mannoheptose by sodium amalgam 
(E Iischer a Passmore, B 23, 2228) Small 
needles (from alcohol), si sol cold, v sol hot 
water and alcohol Its solution becomes dextro 
rotatory when borax is added Does not reduce 
Fehlmg’g solution or undergo alcoholic fermen- 
tation On oxidation by nitric acid it yields 
mannoheptose C,H„0, and finally oxalic acid 
Boiling HI and P give 0,H,a (o 104®) and O^HuI 
(190°-200®) HCl yields (92°) An al 

coholio solution treated with HCl and benzoic 
aldehyde yields C,H,2(OHPh),0, [c 219°] 

Acetyl derivative 0,H,(OAc), [119°] 

Crystalline powder, msol water, sol alcohol 
Butyryl derivative 0,H,(O C4H,0 )t 
( c 300° in vacuo) Syrup 

Nitrate 0,H,(NO8), [138°] Made from 

perseite (1 pt ), fuming HNO, (6 pts ), and cono 
H^SO^ White needles, msol water, sol hot 
alcohol Explodes when struck 

PETEOCENE The highest boiling portion 
of American petroleum contains, according to 
Hemihan {B 9, 1604), a hydrocarbon 0, 
[above 800°] crystallising from benzene in yellow 
lamin® Prunier {A Ch [6] 17, 28) found 
oarbopetrocene O24H, [268°] which yielded 
C„H,0,H,N,0, [186°] and C,4H,2C«H,N,0,[135°] 
Prunier also found, in petroleui?i>, petrocin 
C, H,? [102°] yielding O.AC^HaN A [‘18°] and 
a hydrocarbon O-H.? [119°] V alsoPETROLEi m 
PETBOLXirif, Earth oih Bock oil, mphtlia, 
Jlmettt) pilf EtM, Stnntfl, PetroUt Muile 4* 
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pierret Bitume hqwde Petroleum is the general 
name given to the natural oily liquids ocoumng 
in the earth at different depths and m many 
localities The natural oil is a mixture of sevenu 
hydrocarbons, has a strong bituminous smell, 
^ut diffei‘\ very considerably m its plwsical pro- 
perties ant chemical composition It is found 
in large quantities m tiie Umted States, m the 
Caucasus, and in the country situated at the 
mouth of the Danube, in considerable quantities 
in Burmah and m Galicia, and has been found m 
Persia, the West Indian islands, Italy, parts of 
Gerinany, Switzerland, Ohma, In^a, Fiance, and 
England ^ iKi specific gravity ranges from 77 to 
1 1, and its colomr from pale yeUow to brown, 
dark green, and black The colour of crude 
petroleum not only vanes with the locality, but 
vanes from time to time m the same district 
B Redwood has recorded the colours of various 
kinds of crude petroleum (Jemnt Soc ArUt 34, 
828, 878), and Lovibond’s tintometer is used for 
determining the colour of commercial samples 
Crude petroleum vanes considerably m its com 
position, that from North Amenca consisting 
chiefly of hydrocarbons of the C,JE[^ 4 ., senes, 
while that from Baku (Caucasus) contains m 
addition the hydrogemsed aromatic hydrocar- 
bons of the general formula OnH^ (Bedstem a. 
Kurbatow, B 13, 1818, 2028) and small quanti- 
ties of other hydrocarbons (kfarkowmkow a 
Ogiobine, J R 16, 237, 307) Galician petroleum 
contams hydrocarbons of the senes 
and CnH^_, (Freunt , A 116, 19), and also the 
hydrogemsed aromatic hydrocarbons of the 
formula OnH^ (Lachowicz, A 220, 168) 
Crude petroleum also contains small quantities 
of compounds contaimng sulphur, mtrogen, and 
oxygen 0 23 per cent of nitrogen has been 
found m petroleum from Ohio, and 1 11 per 
cent m that obtained from Cahforma Beilby 
has also found 05 per cent of nitrogen in Baku 
oil and 0 188 per cent m Galician ozokerite 
Crude American petroleum contains at least 
0 008 per cent of nitrogen {SCI 10, 120) 
Sulphur amounts to 1 87 per cent m certain 
Russian petroleums, and is present in that ob- 
tamedfrom Cahforma Lima, Ohio, and Canada, 
but IS absent from Pennsylvanian and West Vir- 
ginian oils (Vohl, D P J 216, 47 , Woodman, 
A C / [1891] 13, 179) From the variable com- 
position of crude petroleum it follows that its 
volatihty will bo very different, the several consti 
tuents of crude petroleum extending from the 
gaseous members of the marsh gas series to 
solids which boil at 400° As a rule, the 
petroleum with lowest specific gravity is the 
most volatile and inflammable Crude petroleum 
also mi^y contain water and sediment, and is 
tested commercially for its specific gravity, 
odour, colour, its feel when rubbed between the 
fingers, and the percentage of naphtha (or portion 
volatile below 160°) yidded on fractional dis- 
tillation (Allen, * Commercial Organic Analysis,* 
11. 869 , Nawratie, D P J 246, 828. 428) The 
flaidung-pomt and burmng pomt of petroleum 
are also important factors for ascertaining its 
commercial J value, but these tests are usually 
applied only to the refined petroleum or kerosene, 
which consists of the more volatile portions 
of the crude oil which can be burned with a 
wiek ]p9trolm»m Acl, 1871, 84 and 85 l^et, cap. 


106 , Petroleum Amendment Act, 1879 , and for 
variation of flashing point with chmate 8 C L 
1. 471 , 0 JV 40, 306 , 49, 196) For calorific 
values of petroleum, see Deville, C B 72, 196, 
and 68, 848 Co efficient of absorption of oxygen 
IS higher for petroleum than for water (Zett 
Phys Chem 1, 70) When crude petroleum 
is mstiUed, the various fractions are separately 
collected and used for a variety of commercisd 
purposes. In America the distillation is con- 
ducted m large stills, and the first fractions, 
known as *eymogene* and ‘rhigolene,’ are con- 
densed by ^ificial cold and pressure The 
fraction which next comes over, havmg a 
density mcreasmg from 636 to 726 or 760, is 
separately collected, and when re-distilled is 
termed ‘gasohne,* * naphtha,’ and *benzme* 
The next fraction consists of oils of 8 G 76 to 
84, and is known as * kerosene ’ or * photogene * , 
while the residue is distilled m other retorts for 
lubricating oils, S G 84- 9, and solid paraffin, 
until coke is left as a residue combustible with 
difficulty Petroleum ether is the fraction con- 
taining hydrocarbons of 8 G 626- 666, and 
consists of ‘rhigolene’ and ’gasolene,* while 
petroleum spmt or benzoline consists of the 
’naphtha* and ’benzme* fractions, 8G 68- 
746 

In Russia the petroleum is distilled in a senes 
of stills m a oontmuouB process, and yields three 
fractions hght benzme, S G 764 , ’ gasolene * or 
heavy benzme, 8 G 787 , and kerosene, 8 G 
826 The residue on further distillation yields 
(1) lubncatmg oils, (2) solar oil, and (3) ’astatki,’ 
which last is either used as fuel or distilled at a 
red heat, yieldmg benzenes and anthracene 
Baku petroleum contams only traces of sohd 
hydrocarbons, while that from the Caucasus 
yields about 6 per cent of paraffin (B Redwood, 

5 0 J 4, 74) 

In Germany the crude naphtha is refined into 
four distmct products 

Petroleum ether (40°-70°) 8 G 0 640-0 660 
Benzme (70^ -120°) 8 G 0 700 

Ligroin (120°-136°) 8 G 0 730 

Cleaning oil (130°-160°) 8 G 0 746-0 760 

(Schenkel, Chem Ind 13, 612) 

Further details on the petroleum industry, 
and the properties and uses of these commercial 
products, will be found m Thorpe’s Dictionary 
OF AppiiIXI) Chbmistry 

Early LUerattire — Before 1864 very httle ac- 
curate knowledge of the chemical constitution of 
the vanous petroleum oils was known, the earlier 
mvestigations chiefly recording the locahties m 
which the oil had b^n found, its physical pro- 
perties, and its behaviour on distillation 

On the next page is a hst of the more im- 
portant of these examinations 

AifBRiOAK PETBOLsuM Pelouze a Cahours 
(O R 64, 124 , 66, 606 , 67, 62) made a syste- 
matic investiga^on of the Pennsylvanian oil in 
1864, and Showed that it contained hydrocarbons 
of the formula 0»H,„^„mcludmg representatives 
of every member of the senes from C^^, to 
0) Ar Bonalds added C^Hg, 0|H,» and hO«H„ 
to this hst (0 J 18, 629) Above 280®. the 
boihng-pomt of the highest of these hydrocar- 
bons, the oil yield* fusible paraffins [46®-fl5°3# 
and they when disced m closed vessels were 
Iptq 0^ OiiPfHt ^ OJEU^hydie- 
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Bats 

I>esoription 

1 

Author 

Beftrenos 

1788 

Black Hungary 

Wmtere 

CrelVs Ohem Annal 1,498 

1791 

Galicia 

Martmovioh 

„ M 1,72 

1817 

Naphtha of Miano, Parma 

Saussure 

Bibl Umv 1839, 160 

8 57, 1^8 

1829 

Persia 

tJnverdorben 

1881 

Rangoon 

ChristiBon a Gregory 

ST E Id, 118, 124 

A 6,809 

1838 

Persia 

Blanchet a Sell 

1836 

Bavana 

Eobell 

tf pr 8 , 806 

B P ^,15, 61,898 

— 

Galicia 

Torosiwieoz 

— 

Baku 

Hess 

P 84, 417 

1840 

Miano 

Pelletier a Walter 

J Ph 26, 649 

1848 \ 
1849/ 

Derbyshire 

Ure a Mansfield 

a j: 1, 249 

Ph 1, 486 
' Pr 8 , 221 

A 118,151 

1857 

Rangoon 

De la Rue a MfiUer 

1858 

Hanover 

Eisenstiiok 

1 

>» 

Uelsman 

A 114,279 

— 

Galicia 

Freund a. Pebal 

A. 115, 19 


earbons Schorlemmer found small quantities 
of benzene and its homologues, and Beilstein a 
Eurbatoff a hydrogenised aromatic hydrocarbon 
of the senes, which they isolated and de 

termined to be hexahydro metaxylene 

The paraffin hydrocarbons above alluded to 
have also been examined m detail, and m many 
cases their constitution determined 

In the neighbourhood of the North American 
oil wells methane is evolved, and is associated 
with ethane m the gases which issue from the 
De la Mater well at Pittsburg (Sadtler, Afn Ch 
1876, 98 , Pouqu4, C B 67, 1016) Ethane, 
propane, and n butane exist dissolved in the 
petroleum Of the higher paraffins the following 
have been isolated , 

n pentane, dimethyl-propane » 

0 «H| 4 , n hexane, ethyl iso butane , 

0,H,s, n-heptane and an isomende ; 
either dimethyl-diethyl methane or 
methyl-ethyl isopropyl methane (Schor- 
lemmer, O. <r 26, 819) , 

C,H,g, n octane and an isomende, 

two isomendes exist (Lemome, Bl [2] 

41, 164) 

a (136«) S G V 
$ (180°) SOW 0*784 

OjoEE,,, constitution not known (160°) Pelouze 
a Cahours, (166°) Wurtz, JBl 1868,800, (160°) 
SG ^ 0 763 Lemome The solid paraffins 
02 fHM, and have also been sepa 

rated (F also Ghreville Williams, IPr 1867, 787 , 
O J 16, 180 , Pelouze a Cahours, A Oh [4] 1, 
5, J 1862,410, Warren, E 1866,668, J 1868, 
880 , Warren a. Storer, Z 1868, 228 , Lefebvre, 
Z 1869, 186, Schorlemmer, Tr 162, 111, 
Ronalds, Z 1865, 528, 0 / 18, 54 , / jpr 95, 
421 , Wurtz, A 96, 872 ; and for the occurrence 
of the same hydrocarbons m boghead ooiJ and 
eannel oil, Schorlemmer, ^ 125,109, WiUiams, 
A 125, 107 , and for a comparative table show- 
ing the hydrocarbons found m petro- 

leum, or by mstilling paraffin and reducmg the 
fatty acids, Beilstem, vol i 186 ) Warren also 
obtained the olefines 0 ]«Hm, 0||H„, and 
from Amencan petroleum, and traces of volatile 
benzene hydrocarbons and the hydro benzene 
eompounds present in Car'^asian oil have also 
been deteoteu in this oil Canadian petroleum 
contains a somewhat gieates peroeatacp of are* 


matic hydrocarbons, and is further characterised 
by its large amount of sulphur derivatives 

Ths actum of heat on American petroleum 
products has been studied by many observers 
When the crude oil is heated alone the lower 
members of the senes of hydrocarbons 

are evolved as gas As the temperature increases 
the higher paraffin hydrocarbons distil over, 
but at the same time vapours are evolved which 
are absorbable by bromine Le Bel examined 
this product, and found it to consist of broiASdes 
of the olefines 0 ^ 4 , C^H,, C 4 Hg, CeH, 2 , and 

that there are isomeno coiupounds of the higher 
members of the senes They have oeen sepa- 
rated either by fractionating the bromides ob- 
tamed m this way, or by their different behaviour 
towards cold HCl Acetylene and crotonylene 
are also formed, and other less hydrogenised 
hydrocarbons When the vapour of petroleum 
ether, or the fraction (^60°^80°) and containing 
chiefly OaH} 2 >C 4 H, 4 , ana C,H,„ is passed through 
a red hot tube it yields C 2 H 4 and 0 ,Hg and 
hydrocarbons absorbable by bromme These, 
according to Prunier, are acetylenes consisting 
of crotonylene 04 H« and traces of O^Hg, OgHjo, 
and C,H, 3 . 

Petroleum spirit (70°--120°) contains the 
hydrocarbons 0^,,, 0,H,„ and OgH,,, and the 
rectified oil (150°-280°) the paraffins from OgHg, 
to 0 )gHg 4 , we crude fraction, however, contains 
hydrocarbons which are dissolved by sulphuric 
acid The heavy oil (above 400°), u^ for 
lubricating purposes, has not been carefully ex 
amined Vaseline is the next product obtained 
on distilling the crude oil, the distillation for 
heavy oil being stopped as soon as acid vapours 
begin to be evolved Little is known as to the 
constitution of its hydrocarbons When^ vaseline 
18 not manufactured the distillation is continued 
until sohd paraffin distils over The solid residue, 
noh m oarbon, also contams hydrocarbons, and 
m it or m the solid paraffin have been found, 
besides the higher paraffins, anthracene, phen 
anthrene, chrysene, pyrene, chrysogen (Fritzsche, 
O B 54, 9101, paraohrysene (Basenack), benz- 
erythrene (Scnultz), and fluoranthrene (Prunier, 
Bl [2] 81, 298) A hydrocarbon 0/^., isomeno 
with ao 6 naphthalene,has also been isolated, and 
there are mdications of the presence of qipnones. 
From the coke Prunier and Varetine have also 
snoossdsdt by tbs action of solvents, in sxtraob* 
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tog small quantities ot hydrocarbons containing thetically by Wreden (A. 187, 161), who described 
a yery high percentage ot carbon the following — ' 

From a green solid [190®-240®] obtained OjHjj, hexahydrobenzene, S G 76 (69^ ; 

from Pittsburg, and called * petrocene ’ or the ‘ new 0,H, j, hexahydrotolnene, 8 G 772 (97®) ; 

product,’ formed by the distillation of the residue and CgH,„ hexahydroisoxylene, S G 771 (117®) 
after the ^dinary paraffin had come over, Frunier Beilstem a Kurbatoff have found the iso- 
isolated vdrocarbons which are called carboz* meric hexahydrometaxylene (B 13, 1820 , 
ene, carbo^^trocene, and thallene Analysis O J 40, 159 , also Markownikoff a Spady, 
Shows that they contain 96-97 7 p c of carbon, B 20, 1850) m Bnssian petroleum, and subse- 
and have formulsB, therefore, ranging from quent investigations have established the pre- 
(OgHJn (0,H2)n, where n is variable but higher sence of a senes of naphthenes from CgH|g to 
than 4 Markownikoff {A 234, 89-115) has also 

•Gustavson has studied the actum of A^Br, obtained similar results, and has shown that the 
and HB^^ihe different fractions of petroleum naphthenes are the chief constituents of the oil 
etJjpr Tne f region (67°-70°), and chiefly hex- boilmg below 300® The fraction distilhng 
ane, gave by this treatment a sohd from which (210®-330°) under 20 mm also contams a large 
he obtained an orange liquid 04HgAlBr„ which percentage of these CJEl^ hydrocarbons to 
decomposes above 120® and on addition of water addition, he isolated m the fraction (86®-260°) 
It IS insoluble m the hydrocarbons from which the followmg aromatic hydrocarbons O^Hg, 
it IS derived, and m CS^, but soluble m EtBr CgHj/CH,), OgB[,o isoxylene, p-xylene, OgHjg 
The other fractions give similar results, but not pseudo cumene and mesitylene, 0,oH,4 durene, 
such a good yield isodurene and another (diethylbenzene?), Oi|H,g 

Beilstem and Eurbatoff, by the action of diethyl toluene and isomendes, and hydrocarbons 
HNO, on the fraction (95°-100°), obtained a of the formulae CnH,* (styrene y, 0,,H, 2, 0,,H|4, 
nitro- compound 0,H,j(NO,) (195®), and soluble and C„H,4 Markownikoff and Oglobme, from 
in KOH The fraction (115®-120®) similarly the fraction (210®-330®) under 20 mm obtamed 
treated also gave acid nitro- products, called by evidence of the presence of oxygenated 00m- 
the authors tnnitro isoxylene pounds of both acid and neutral characters (Bl 

Russian petroleum The Baku oil has been [2] 41, 258), and obtained a denser naphthene 
the subject of much mvestigation, and it appa- Engler has also confirmed the presence 

remtly is a more comphcated mixture than the of mesitylene and pseudo cumene (B 18, 2234) 
American product Its density, according to m Caucasian petroleum (0 also Le Bel, 0 B 
Mendel6efl, vanes ^om 881- 886 at 16®, and 103, 1017-1019) 

its variation with temperature is given by the Aschan has isolated from the Baku oil, acids 

of low carbon percentage denved from hexa-, 
equation ~ [0 00635(2 — 0 0000015d^— 1 44], hepta-, and octo naphthenes From the hepta- 

naphthene carboxylic amd by P and EG he nas 
since the co efficient of vanation of density with prepared an octonaphthene (117°) under 742 mm 
temperature can be considered constant for any S G 2 0 7706, identical with that obtained by 
given hydrocarbon The densities d range bo- Markownikow from the Caucasian oil (B 24, 
tween 750 and 900 2710 , and Zaloziecki, B 24, 1808) On the 

Baku petroleum gives off a large volume of formation of acid compounds m petroleum v 
inflammable gas, and leaves on distillation a Zaloziecki, Z f Angew C 1891 410 
vaseline havmg all the properties of the Amen- The oil of still higher boiling-point oonsista 
can product save that its density is higher of naphthmes hydrocarbons pro- 

The low boiling portions of the oil contam some bably derived from the naphthenes by the high 
hydrocarbons of the C„H^42 series, and marsh temperature, together with C„Hm -4 hydrocar- 
gas is evolved in the neighbourhood of the Cas- bons and about 10 p c of true benzene com- 
pian Sea, but Schutzenberger and lonme pounds, which are homologuas of styrene 
found that the major portion of the hydro- When the naphtha residues are distilled at tern- 
carbons prescmt were characterised by great m- peratures above 400®, dissociation of the high 
ertness, and had a composition represented by boiling products takes place, and fresh low- 
the formula CwH*,,, being isomendes of the olefine boiling hydrocarbons are formed According to 
series of hydrocarbons The hydrocarbons were Lissenko a Bosenbladt, the best yield of low- 
called paraffenes {O R 91, 823), and were found boihng products is obtained at a temperature 
not to form addition products with Br, fuming 484®-437® (Berg, J R 1887, 349), but Nobel 
HNO„ nor H2SO4 They found that the vapours, gives 400® as the best temperature for maximum 
when passed through a red hot tube, produced dissociation {D P J 266, 2261 The Nobel 
aromAic hydrocarbons, and at a dull redness brothers obtam benzene, naphthalene, and 
gave products which nmte energetically with Br, anthracene from their petroleum residues at 
and are converted into resins by H2SO4 Chlorine Baku {D P J 246, ^9-432) Beilstem a.i 
and a little lodme convert them mto unstable Eurbatoff have studied the actum mtric aotd 
chloro compounds, which cannot be distilled upon Russian petroleum They find that the 
without decomposition Of the several hydro fraction (96®-100°) is oxidised to succimc and 
carbons present they isolated two, (221®) and several volatile acids, and at the same time a 
(231®), and found that the latter had a Y D nitro compound G4Hii(NOs) (212®) is formed, 
oorrespon^ng to the formula 0,4H2r Subse- The corresponding fraction of Amenoan petro- 
quent investi^tors have concluded uiat these leum under like treatment yields a nitro- body 
pan^enes are the hexahydndes of the benzene 0,H,4(N02) (196®) The fraction (115®-120®) 
senes of hydrocarbons which are now called gives crystals of Ulnitro-isoxylene Markowni- 
naphthenes, similar to those obtained syn- kolT a. Oglobme isolated the above-mentioned 







hydrocarbons chiefly by treating the several 
t^tions of the oil with concentrated H1SO4 and 
separating the snlphonates produced About 
15-20 per cent of the fraction (180®~280®) is 
converted into these sulphonstes Chiefly mono 
and di- acids derived from the hydrocarbons 
OnH2fi-.4t C||Hgn~«» and 

The naphthenes are not attacked by 
cone H2SO4, but fmmng acid converts them mto 
resms The principal snlphonates isolated are 
OiiHiaSOsH, 2 isomers OjoHjjSOjH, OisHijSOjH, 
OiiHjjSOgH, and OjjHjjSOjH 
Schutzenberger has shown that a bright red 
heat dissociates the low boilmg naphthenes into 
benzene derivatives, while a dull heat determmes 
the formation of butylene, and crotonylene and 
its homologues The oil obtamed from Tiflis 
appears to be intermediate in character to that 
of the Amencan and Baku products Beilstein 
a Kurbatofl (C J 40, 1020) isolated from 
samples of this petroleum, n pentane, iso- 
pentane, and a butane in the (30^-85°) fraction, 
a hexane and naphthenes m the (70°-76°) frac 
tion, and a heptane, benzene, and toluene m the 
(96®-100^) fraction They also obtained from 
this oil, by the action of HNO„ a dimtro- com- 
pound G4Hg(N02)8 [96®] (v also Le Bel, 0 R 
108, 1018) 

The petroleum found in Germany and Galicia 
is characterised by a large amount of aromatic 
hydrocarbons, and Kraemar a Bottcher hold that ' 
the hydrocarbons of German petroleum and Baku 
oil differ from coal tar and shale tar oils only m j 
the relative proportions of those hydrocarbons 
which are attacked by cone H2SO4 and HNOj 
(B 20,696-609) 

Engler has made a very systematic investiga 
tion mto the composition of the German oils, 
and has isolated or identified the following sub 
stances gases OH4, CO, CO2, N, C2H4, and 
homologues , in the first fraction (below 160®) 
OjHjj, O0H,4, and O^Hao , in the fraction (160®- 
182®) pseudo-cumene and mesitylene , and m the 
higher-boilmg portion solid paraffin The oil 
from Oelheimer and Wietzer contains saturated 
hydrocarbons, naphthenes, but no solid paraffin 
nor volatile products below 160® The Tegern- 
see oil is especially nch m aromatic hydrocar- 
bons (Engler, I) P J 267, 660-670 , 692-697 , 
268, 76-90) Engler has also detected phenols 
and fatty and oleic acids in many specimens 
Boussingault has also isolated from Alsatian 
petroleum, petrolene, and a black colouring mat 
ter similar to that found in Alsatian bitumen 
and in Galician oil (Le Bel, BZ 1888, 359) 

Galician petboledm contains hydrocarbons 
of the OnHgn+s C„H2a-0 series (Freund, A 
115, 91) It has also been examined by Lacho 
wicz (A 220, 168), who finds m the low boil 
mg fraction (30°-126®) the foUowmg hydro 
parbons isopentane (80®), n pentane (37®), 
hexane (60®), n heptane (99®), ennane (148®), 
S G V '742, two decanes (162®), S G ^ 7187 
and (162®) S G a® 7324 , benzene, 
toluene, xylene, and mesitylene, but no olefines 
From the high S G of the benzene fractions he 
also infers the presence of naphthenes (hexa- 
hydro toluene and hexahydro isoxylenej Paw- 
lewbki has also found 2 p 0 of aromatic hydro 
carbons, principally benzene '^nd p xylene, in 
Gahcian oil According to Bandrowski, thiz 


petroleum contams a zmall quantity of a busia 
body resembling the alkaloids (Jif 8, 225), and 
Weller has also detected the presence of bases 
m the yellow oil (S G 86) obtamed from Saxon 
petroleum (B 20, 2098) On the Galician petro 
leum mdustry v Bedwood, 8 0 1 1892 

Bubmbsb PETROLEUM has only been u 'perfectly 
exammed Bomanis has found gase^, benzene, 
and solid paraffin in the crude oil and 5 p c of 
solid paraffin m that refined at Bangoon It 
sohdifies at 24®, and has a S G 86- 9 From 
another district m Burma (Arracan) a mineral 
oil IS obtamed which contams benzene and its 
homologues, but does not sohdify Its S G is 
also lower, 826 (0 N. 69, 292) 

The ongvn of petroleum — Mendel4eff has 
given considerable attention to this subject, and 
has advanced strong reasons for believing that 
mmeral oils have not been produced like coal 
from the decomposition of past vegetation He 
beheves that it is formed in the depths of the 
earth beneath the very site on which it is found, 
smee it cannot be water borne The absence of 
any large masses of orgamo matter m the oil 
districts negatives the vegetable origin of petro 
leum In Europe the off wells belong to Ter 
tiary and late geological periods, but in America 
and Canada the oil bearing sands are found m 
the Devonian and Silurian formations, and hence 
below the carboniferous beds The oil beds also 
always run parallel to mountain ranges, and 
Mendel5eff believes that water has found its way 
through the fissures formed at the upheaval of 
these ranges to the heatea metallic carbides 
below, resultmg m the formation of metallio 
oxides and hydrocarbons, the chemical composi 
tion of which depends upon the conditions of 
temperature and pressure under which they are 
formed This origin of petroleum is supported 
by the frequent presence of sulphur in crude 
oils, by the asphaltene containing a mineral ash 
consisting of oxides of Fe, Al, Cu, Ca (Ag), and 
by the non saturated nature of many of the 
hydrocarbons The occurrence of petroleum in 
the lavas of Etna lends additional support to 
this theory (Silvestri, O 1877, 1) Hoefer, 
Engler, Leopold v Buch, Sterry Hunt, and 
many geologists believe that petroleum has been 
formed by the decomposition of organic matter 
of animal origin, and advance the presence of 
nitrogen compounds and direct experiments 
with animal fats in support of their view On 
the origin of petroleum see Ncties Wiyrterhuch, 
m 39 , Byasson (3f 8 1870, 1077) , MendeUeff 
{Revue Scienhf 1877, 409), Anderson (B A 
address, 1889) , Engler (B 21, 1816-1827) , Hoefer 
(‘ MineralOhndustne ’ in Bolley's Technologte ) , 
Zaloziecki (D P J 280, 69, 86, 188) , Watson 
Smith (B 6 I 10,^^ SB 

PETBOLBITHIC AOlD v Hendscenoio acid 
PETTENKOFEB’S BEACTIOK A blood red 
colour on warmmg with cane sugar and cone 
H2SO4 The colour is produced by the bile acids, 
choUo acid, and many other bodies Furfur 
aldehyde may be used instead of sugar (Myhus, 
H 11, 492 , V also vol 1 p 608) 

PETJCEDAKIN V Imperatobin 
PEWTEB An alloy of Pb and Sh; v tha 
vol p 126 

PHACOKIEi; Pboteids 
PHA8E0HAEKITB u iKosm 
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a Paal, B 21, 1485, 8068) Orysta,)8 (from 
ether), insol water With aqueous potash it 
gives benzoyl propionic acid , while alcoholic 


PHASOL [190®] [«]» - 30 6® m a 

4 p 0 chloroform solution Pound in the husks 
of peas {Pisum satwum) (Likernik, B 24, 188) 
Groups of tables (from alcohol), msol water, v 
sol hot alcohol and ether Gives a purple colour 
on shakmp^ its chloroform solution with H0SO4 
ofSG 17\ 

FHELlihjJDRENE A dextrorotatory modi- 
fidhtion of this terpene occurs in oil of elemi, a 
Ifievorotatory variety in Australian eucalyptus 
oil (Wallach, A 246, 234) The dextrorotatory 
variety occurs also in the seeds of Phellandri/um 
aqudticumj and in oil of fennel Iv Terpfnks) 
PHENACMUEIC ACID C,.H,,N03, ^c 
CH,PhCO NHCKr^CO^ [143®] S 7 at 11® 
Occurs m horses’ urme (Salkowski, B 17, 3010) 
Found in urme after taking phenyl acetic acid 
(Salkowski, H 7, 162) Prepared by digestmg 
phenyl acetic anhydride with glycocoll and benz- 
ene (Hotter, J pr [2] 38, 97, B 20, 84) 
White laminas (from water) or cubes (from 
alcohol) On mtration it gives p nitro phenace- 
tunc acid [173°] — CaA'j2aq S (of CaA'j) 3 at 
11° — CuA'^ aq — AgA' amorphous insoluble pp 
Methyl ether 'M.eAf [86 6°] Needles 
Ethyl ether 'Ett A.' [79°] Pnsms 

n Propyl-ether EtK! [31°] Plates 
A wi die [174°] Pearly tables 
PHENACONIC ACID A name given by 
Carius to a mixture of maleic and fumaric acids 
^PHENACYL The radicle CO CH, 

DI PHENACYL ACETIC ACID v Di benzoti- 

ISOBUTYRIC ACID - 

DI-PXENACYL.ACETOACETIC ETHEK 

(CH^zjjCAc COjEt [83°] Made from aceto- 
acetic ether, NaOEt, and phenacyl bromide 
(Paal a Hoermann, B 22, 3225) Monoclmio 
crystals, si sol cold alcohol, v sol CS Alco 
hohc NHj at 125° forms two bodies [136°] and 
[192°] 

Mono-oxtm [63°] Flakes ' 

Di oxtm [63°J Flakes 
Trx-oxim [68°] Flakes 
Dt-phenyl d% hydraetde C^H^N^O,. 
[88°-92^] From the ether and phenyl hydrazine 
PHENACYL-o-AMIDO BENZOIC ACID 
Formyl derivative 

CH^z N(CHO) CO,H [184°] Got by 
oxidising qmnoline phenacylo bromide with 
KMnO^ (Bamberger, B 20, 3342) Tables (from 
alcohol), si sol cold water 

PHENACYLAMINE C.H, CO CH^NH^ 
w Amido acetophenone Got by decomposing 
phenacyl phthalamio acid [160°] with cone 
HClAq (Goedeckemeyer, B 21, 2687) Con- 
verted by NH, into di-phenyl pyrazine — B'HCl 
[188°] —B'^^PtCl, [0 210°] -B'C^,N,0, 

[176°] Yellow needles 

PAXNACYI. ISOAMYL MALONIC ACID 
CO CH^O(05Hy)(CO^),. [160°] Made 

from sodium isoamyl malomo ether and phenacyl 
bromide, the product being saponified (Paal a 
Hofmann, B 23, 1500) Needles, v sol alcohol 
Yields OHJBz OH(0,H„) 00^ [103®] on heating 
— NH^CjeHi.O, [166°] Needles, 

Ethyl ether Oil 

Amids Oryatamne 
PHEAOYL-BEKZOYL AOSne ETHEB 
0H3z CHBz OO^t D% - heneoyl -propumio 
eth^ [0 68®] Made from w-bromo aoeto 
pheoona and tcMhom bensoyl-acetic ether (Kapf 


potash yields OPhCCHBzCO^ [186®] and 
OH^z 0H2 Bz[146°] 

PHENACYL BBOMIDE 1; w Bbomo aobto* 

PBXNOMB 

PHENACYL CHLOBIDE v «-Ghlobo aobto* 

PHENONE 

PHENACYL CYANIDE v Bbhzoyl-aobto 

NITRITE 

DI-PHENACYL-MALONIC ACID v Di ben 

ZOTL DI METHYL IIALONIO ACID 

PHENACYL PHTHALAHIC ACID 

CO2H CA CO NH OH,CO C,Hj [160°] Made 
by the action of alcohohe potash on phenacyl- 
phthalumde (Goedeckemeyer, B 21, 2686) 
Needles, msol water Decomposed by boiling 
HClAg into phthaho acid and amido aceto- 
phenone 

Phenaeyl-pbthalixnide N CH2BS 

[167°] Made by heating <»-bromo acetophenone 
with potassium phthalumde at 150° (Goedeoke- 
meyer, B 21, 2685) Dimetno plates, sol alco- 
hol and ether, almost msol water and kgroin 
Phenyl- hy dr aside 

N GHj C(NJEPh) O.H* [166°] Orange 
nee^e*?, msol water 

PHENACYL SULPHIDE Q{CB^CO 
[77 °] Made by adding « bromo acetophenone 
(100 pts ) m alcohol (400 pts ) to a solution 
of Na (12 pts ) m alcohol (400 pts ) saturated 
with (Tafel a Moritz, B 23, 3474) Prisms 
(from hot alcohol) Beduoes Fehlmg’s solution 
Yields a di ozim [151°] and a diphenyldihy- 
drazide [147®] 

PHENACYL SCLPHOCYANIDE 

CgHi CO CHj S CN Sulphocyanoacetophmone 
[74°] Made by mixing alcoholic solutions of 
Wrmmsulphocyanideandw bromo acetophenone 
(Arapides, A 249, 10) Needles or pnsms, v 
sol ether, msol water Hot HOI converts it 
into CH^z S CONH2 and finally oxy phenyl- 
thiazole 

PHENACYL THIOCABBAMATE 

CH Bz S CONBE^ A very unstable body got by 
boiling phenacyl ‘^ulphoo anide with cone HClAq 
until crystalhsation begins (Arapides, A 249, 
12) Yields oxy phenyl thiazole on boilmg with 
HClAq— B'HCl [c 177°] Silky needles — 
B'^H PtClg [0, 200] Yellow crystalline powder 
PHENACYL TOLDIDINE v Tolyl-amido- 

ACETOPHENONE 

Di phenacyl p-toluidme CcH4Me N(CHsBz)^ 
[266°] Formed from p toluidme and w-bromo 
acetophenone m alcohol (Lellmann a. Donner, 
B 23, 168) Needles, v sol alcohol 

PHENAMYLAHINE v Amido-aiiyl-bbns- 

ENE 

Diphenamylamine NH(C«H 4 0«H|i)r IX* 
isoamyl di phenylaimne (320°) ^ 

Formed, together with amido isoamyl-beni- 
ene CeH4(0,H„) NH, (260°) by heating 
C„H4(C5 Hh) OH with ammoniacal ZnBr,or with 
ZnCl^ and NH^Br or NH4CI, the yield being 
18 to 26 p c (Hoyd, B 20, 126’n — B'»HJPtCV 
Aoetyl derivative NAo(0)iH|,)r [81^ 
White glistening plates 

PHENANTH^aDINONE CuH»0, le 

MoLw. aoaiaon 
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(Haydaok, A 167, 184) (above 860°) Fonned 
hj oxidising the residne left after evaporating 
the alooholio washings from the distillate got m 
preparmg anthracene from o bromo benzyl brom- 
ide and Na. (Jackson a White, Am 2, 392) 
Preparatnon —1 By warming phenanthrene 
(1 pt ) with KjOrjOy (1 pt ), water (8 pts ) and 


[2SO4 (H pt ) and crystallising the product from 
diluted HOAo (Fittig a Ostermayer, B 6, 988 , 
A 166, 366) — 2 By adding a solution of CrO* 
in HOAo to a hot solution of phenanthrene m 
HOAo (Graebe, B 6, 861 , A 167, 139) The 
product IB purified by solution in aqueous 
NaHSOs followed by ppn with HOI and crystal- 
lisation from HOAo — 3 By oxidismg crude 
phenanthrene (310°-840°), the following bodies 
bemg obtamed at the same tune , methyl an- 
thraquinone, diphenio acid, oarbazole, acridine, 
and diphenylene-ketone (Ansohiitz a Schultz, 
A 196,82) 

Properties — Orange needles or prisms (from 
solvents) or tables (by sublimation), almost 
insol cold water, si sol hot water and cold al- 
cohol, m sol hot alcohol, ether, HOAo, and 
benzene Gone H3SO4 forms a dark green solu- 
tion but does not sulphonate it, even at 100° 
A solution of phenanthraqumone ( 1 g ) m HO Ac 
(20 c 0 ) mixed with toluene (4 c 0 ) containing 
methyl-thiophene gives on shaking with H2SO4 
(16 00) a blmsh-green liqmd which, when 
poured into water and extracted with ether, im- I 
parts a purple colour to the ether (Lauben- | 
heimer, B 8, 224 , V Meyer, B 16, 1624) The 
colouring matter OijHijSO formed in tms re- 
action gives anthraquinone on distilling with 
PbOrO^ (Oderheimer, B 17, 1338) A solution 
of phenanthraqumone in wet ether when exposed 
in closed tubes to direct sunshine is readily re 
duoed to phenanthrahydroqumone, with forma- 
tion of aldehyde (Klinger, B 19, 1869) 

Reactions —1 Oxidised by chromic acid to 
diphenyl di-o-carboxylic acid — 2 Alkaline 
KMn04 gives oxy-diphenylene acetic acid and 
diphenylene-ketone (Anschiitz a Japp, B 11, 
212) — 8 Beduced to dihydnde by warming with 
aqueous SO, ->4 Sodium^mdlgam acting on its 
alcoholic solutions forms diphemc acid [226°] 
(A a S ) — 5 Boiling aqueous KaOH yields 
C^H, 0(0H) 00|H (A a J) Boiling baryta- 
water forms, besides oxy-diphenylene acetic acid, 
diphenylene ketone and fluorene alcohol — 
6 Alcoholic potash gradually forms diphenic 
acid, the solution meanwhile giving out phos- 
phorescent light on shaking (Lachovitoh, B 16, 
382) — 7 By passing the vapour over heated 
leaa oxide di phenylene ketone is formed (Wit- 
tenberg a Meyer, B 16, 502) --8 Distillation 
with ary soda-lime gives diphenyl When the 
soda-lime is moist, fluorene, fluorene alcohol, and 
diphenylene ketone are also formed —9 Distil- 
^tion with qmck-ltme gives fluorene and di- 
phenylene ketone (Anschiitz a. Schultz, B 9, 
1400),— 10 Distillation with sinc-dust yields 
phenanthrene — 11 An ethereal solution of 
ZnEt| decolourises it On adding alcohol, boilmg, 
and fiitermg, crystals of 0,4H,40,H0Bt, [77°], are 
formed. These are rectan^lar plates, msoL 
water Ao,0 converts it mto 0,«H„0,Ao, [108°1 
(Japp, O J 86, 626) —12 Wii POl* it gives 

0^400^’ 


product *dl-dhloro-phenanthroiie* may be re 
crystallised from benzene It melts at [166°], 
although at 140° it begins to get brown Alkalis 
convert it into phenanthraqumone Shaken 
with alcoholic potash. It is oxidised to diphenic 
acid, the solution phosphoresemg meanwhile 
Iron and acetic acid reduce it first lo ohloro 

phenanthrone, 00 [I23°], ^nd then to 

phenanthrone [U9*] Ohloro 

phenanthrone may be reorystallised from glacial 
acetic add, and is not decomposed even by boiiing 
alkalis, but HNO, (S G 18) converts it mto nitro 
phenanthraqumone Phenan^arone may be 
crystaUised first from glacial acetic acid, then 
from butyl bromide (B Lachovitch, J pr [2] 
28, 168) — 18 By exhaustive chlorination with 
SbCl, it yields perohloro-diphenyl together with 
a very small quantity of per ohloro benzene 
(Merz a Weith, B 16, 2870) — 14 Benzoic aide 
hyde (free from HCy) at 260° forms henzalquin 
of phenanthrene [329°], which crystal 

lises from OS, m rectangular plates and yields 
benzoic acid and phenanthraqumone on oxida 
tion It gives off no gas with ZnEt,, hence contains 
no hydroxyl (Japp a Wilcock, O J" 37, 661) — 
16 Heating with POl, followed by addition of 
water forms C«H4 G^OH) PO(OH), ojrygtallismg 

in flesh coloured plates, sol water, alcohol, 
and ether (Fossek, M 7, 36) — 16 Acetone 
at 200° lorms acetone phenanthraqumone 
0„H,40, (vol 1 p 83) By the a^^tion o! 
H2SO4 on this body a small quantity of 
0,4B[„0, [238°] 18 formed (Wadsworth, 0 J 69, 
106) — 17 Ammonia passed into an alcoholic 
solution forms phenanthraqumonimide C,4HflNO 
On heating with alcoholic NH, m sealed tubes 
there are formed diphenanthrylene azotide 
OmHjjN,, two compounds C2,H„N,0 [282°] and 
[over 300°] and a compound 0,4H,oN2 [above 
286°] (Schmidt, B 7,1365, Anschutz a Schultz, 
A 196, 49 , Zmeke, B 12, 1641 , Sommaruga, 
M 1, 146 , Japp, 0 J 49, 846 . 61, 98) — 
18 Bensotc aldehyde and aqueous HH, at 100° 

quickly forms 0,|Hj,NO or 0„H, 0,<^^^CPh 


This * benzenyl amido phenanthrol ’ crystallises 
from benzene in tufts of silky needles, [202°], v 
si sol alcohol, sol cono HOlAq and cone H^SO. 
without change It yields benzoic acid ana 
phenanthraqumone on oxidation HGlAq at 
200° forms benzoic acid It does not act on 
ZnEt,(Japp,0 J 87,666,89,226) —19 Cumtntc 
aldehyde and NH, forms, m like manner, cumenyl- 

amido - phenanthrol Oi4H,<^^^C G4H4 0,H, 


[186°], crystallising from benzene ligroin ill silky 
needles, and formmg in cono H2SO4 a yellowish 
green fluorescent hquid (Japp a Wilcock, C J 
89, 226) —20 FurfuraMehyde and aqueous NH, 

giTeO,A<^OO.H,0 [281°], crystallising 

from isoamyl alcohol m needles (J a W ) — 
21 Sahcyito aldehyde (1 mol ) and cono 
KHgAq form, on warming, o oxy b^zenyl di- 

anudo - phenanthrene 0— N 

(Japp a Streatfeild, 0 J* 41, 146) This oody 

crystallises from HOAo in slender needles [270°> 
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276°], and is b1 boI alcohol, v sol HOAc It 
diBBolvcB m boiling KOHAq, and is ppd by COj, 
Boiling alcoholic potash gives salicylic acid 
HClAq at 200° has no action BzCi yields a | 
benzoyl derivative [220°] —22 o-MetJwxy- 
bmzoic aldehyde (16 g ) heated with phenanthra 
quinone (SoNg ) and excess of Nfl^Aq at 100° 
deposits yellow crystals of Oj4Hs NjH 0 OaH^OMe 
[208°], while the mother liquor contains 

which crystalhses m 

whitq needles, V sol hot benzene (Japp a Streat 
feild, 0 J 41, 154) — 23 p Oxy benzoic aldehyde 
and aqueou^s i'^Hj^orm p oxy benzenyl-di amido 
^enfanthrene [abhtpe 860°], crystallising from 
HOAc in slender needles It yields an acetyl 
derivative [206°-210°] (J a S ) —24 Aldehyde 
ammonia yields an amorphous base (J a W ) — 
26 Alcoholic methylamine forms, on warming, 
yellow crystals The mother liquor deposits 
OieHuNjOr C,4H8(NMe)2, crystallising m colour- 
less prisms [186°], and yielding B'HCl, v sol 
water, and B'HNO,, B'JBE^SO^, B'2H20204,all crys- 
tallising in needles (Zmcke, B 12, 1643) — 
26 Ethylene diamine and HOAc form the azme 

C,4Hg<|^^^C2H4, which crystallises from alcohol 

m needles [181°] It yields a platinochlonde 
B'jfHjPtCla, nearly insol alcohol (Mason, B 19, 
112. 20, 268) — 27 Propylene diamine yields 
crystallising in needles [128°], and 
yielding B' ^PtCl, (Strache, B 21, 2362) — 

28 Trimethylene dtahnine forms t^Oj, a 
lemon yellow powder, not melted at 250° Its 
alcohol solution is coloured \iolet by acids 

29 Tetra amido phenazine and HOAc give 

a green crystalline pp , forming a bluish green 
solution m R^804, changing on dilution thiough 
red to orange (Nietzki a Muller, B 22, 450) — 

30 Phenylene o duimine gives phenanthrazme 

C,4Hg<^^^OrtH4, [217°], msol water, v sol 
alcohol (Hinsberg, A 237, 340) —31 Tolylene-o- 
diamine forms Ci4Hg<^^^C^H3Mo [218°] — 
82 Heating with acetamide and HOAc forms 
the azme 0,4Hg<^^^C,4H8, crystallising m 

yellowish brown flat needles, [400°], sol amline, 
nitro benzene, and phenol (Mason, 0 J 56, 
108) — 38 Naphthylene (1,2) - diamine yields 

C„H,<^>0„H,[264'>](Louok«rt,B 19,174) - 

34 Phenyl - naphthylene - (1,2) duimtne boiled 
with HOAc and phenanthraqumone forms, on 
addmg-HNO., a pp of O^H„(NO,)NjO, whence 

boiling potash separates 0 ,A<^Ph(OH)>^ 
which forma a yellow solution in ether It 
forms a blue solution in H 2 SO 4 , turned, orange 
by dilution (Witt, B 20, 1186) — 86 Nitro-o- 
phenylene-diarmne and HOAc give, on heating, 
OaoH^NaO. [261°] (Heim, B 21, 2301) — 86 
leobutyl pnenyime-dtamine m HOAc forms 

OiA^::^ACA [147°], orystalliBing m 
pale-fellow needles, coloured cherry red by 
H,S 04 (Gelzer, B 20, 8268, 21, 2961) The 
ooompound 0 | 4 H, (164^ also 


forms yellow needles {$) Isobutyl phenylene- 
diarmne gives an isomeric azme [144°] — 

37 (6,4,2, 1) Bromo tolylene diamine in HOAc 
forms OjgHg Nj CgH^MeBr [210°] crystallising m 
yellow needles (Hartmann, B 28, 1060) — 

38 1 - Tri amido - benzene (from chrysoidine) 
yields 0,4Hg Nj CgHgNH^ as brown crystals 
[179°] (Witt, C J 49, 402 , Heim) -39 Aceto- 
acetic ether forms, m presence of KOH, phen- 
anthroxylene acetoacetic ether C,„HjjEt04 [186^ 
crystallising m white needles (Japp a Streat- 
feild, 0 J 43, 27) — 40 Acetone and KHgAq 
form OjjHigNOg crystaUising m colourless 
lammas [c 130°] This body forms a yellow 
solution in HClAq, which deposits a dark blue 
substance and gives, on addition of water to the 
filtrate, needles of O17H14O, (Japp a Streatfeild, 
C J 41, 272) 

Combinatums — 0,4HgO3NaHSOj2aq Small 
colourless plates, v e sol water, which slowly 
decomposes it — (C,4H80^)^HgCy2 [223°] Bed 
crystals with green lustre, deposited from a hot 
saturated solution of phenanthraqumone and 
HgCy, m acetone (Japp a Turner, C J 67, 7) 
— (C,4Hg02)2HgCl2 [223°] Bed prisms (from 
boihng acetone) — C^HgOjZnClg Dark reddish- 
brown needles got by ^^ng a hot solution of 
ZnClg m HOAc to a hot solution of phenanthra 
qmnone m HOAc (Japp a Turner, G J 67, 6) 

Hydrocyanide C,4H80j(HCN)g tufts of 
needles, formed by action of 30 p c HON solu- 
tion Decomposed by heat into its components 
Cone HCl decomposes it, giving off CO, and 
forming O.gHgNO [241°] and C,gH„NOg [183°] 
The latter separates from benzene m slender 
needles Both dissolve m sodium carbonate, 
expelling COg , the compound [241°] produemg 
C,,H,gNaN03 4aq, and also the corresponding 
(Ci5H,gNOg)Da7aq whence HCl liberates 
O.gHgNO (Japp a Miller, G J 61, 29) 

Mono oxtm C„H,NO t< 

[158°] Formed by boiling phenanthraqumone 
with alcoholic hydroxylamine hydrochloride for 
an hour (Goldschmidt, B 16,2178) Small yellow 
needles, v sol hot alcohol Forms coloured pps 
with metallic salts (Kostanecki, B 22, 1347) 
Boiling NaOHAq forms a green hquid Cone 
H^S04 foims a blood red solution and at 100° 
converts it mto diphenylene ketone carboxylic 
amide HCl, AcgO, and HOAc at 100° convert it, 
by mtra molecular change, mto a weak base 

[217°], probably q^^NH, and also form 

prisms [92°] (Wegerhoff, A 262, 17) Ac^O forms 
CggHjgNgO crystallismg m small brownish tables 
[247°] nearly msol alcohol and ether (Zmcke) 

Bt oxtm Formed 

by heating an alcotoho solution ot phenanthra- 
quinone (1 mol) with hydroxylamine hydro- 
chloride (4 mols ) for 30 hours at 100° (Auwers 
a V Meyer, B 22, 1998) Mmute yellow pnsms 
(from alcohol or HOAo), msol water, si sol hot 
alcohol and ether Cone HgSOg forms a blood- 
red solution NaOHAq forms a yellow solution, 
depositing the Na salt as pearly plates Alcohol 

at 160° lonns the anhydride ^ ^>0 [188°] 

which crystallises !h long yellow needles, msol. 
NaOHAq A solution of &e dioxim m HOAe 
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and Ao^O saturated with HOI in the cold gives 
the acetyl denvative ^ NOAo 
(rom alcohol m minute crystals [184^] 

Phenyl‘hydraB%de OaoH^NjO [166®] 
Formed by warming an alcohoho solution of 

S henanthraqmnone with aqueous phenyLhy- 
razine hy&ochlonde (Zincke, B 16, 1564) 
Bed needles or plates (from alcohol) Gives a 
violet solution in H^SO^ 

Di bromo-phenanthraqninone GiiH^BrsO^ 
pSO®] (H J , [288®] (Ostermayer, B 7. 1090) 
Made by neating the qumone with Br and a 
httle water for six hours at 180® (Hayduck, A 
167, 186) Yellow nodules (from HO Ac), si sol 
alcohol Yields di bromo diphenyl dicarboxyhc 
acid on oxidation by chromic acid mixture 
N itro-phenanthraquinone 

[14l]0^;(^C0 PSTT Fonned from the 
qumone and boihng HNO3 (S G 14) (Anschdtz 
a Schultz, B 9, 1404 , Strasburger, B 16, 2346) 
Orange plates (from HOAc) yields mtro di- 
phenyl dicarboxyhc acid [217®] on oxidation 
By oxidation of (o)-, {$) , and (7) mtro phenan- 
threne with GrO, and HOAc there are formed 
(a)., (/8)-, and (7) nitro-phenanthraquinones 
[216® -220®], [260®-266®], and [263®] respectively 
(Schmidt, B 12,1166) 

Kitro-phenanthraquinone [282®] Made by 
warmmg chloro-phenanthrone with nitric acid 
(SG 1 3) (Lachovitch, / pr [2] 28, 172) Orange 
plates, 81 sol HOAc 

Bi nitre phenanthraqninone 

0Ih](N 0^C0 Made by boiling phenan- 

threne with fummg HNO, or with a mixture of 
HNO3 and H2SO4 Obtained also, together with 
a more soluble isomende, by nitration of phenan- 
thraqumone and of mtro phenanthraqumone 
[267®] (Graebe, A 167, 144, Schultz, A 208, 
108 , Strassburger, B 16, 2346) Yellow plates, 
V si sol alcohol Yields di mtro diphenyl di- 
oarboxyho acid [268®] on oxidation 
Aaudo-phenanthraquinone 

Formed by re- 

dnction of mtro>phenanthraquinone [267®] with 
tin and HCl (Anschutz ^ Meyer, B 18, 1943) 
Violet-black needles, si sol hot water, forming a 
reddish violet solution — B'HCl yellowish red 
feathery needles 

Di amido phenanthraqninone 


[1 4 go 

[1 4 2]O.H,(NBg GO 


Formed by reduction of 

the di nitro- compound with tin and HCl (A a M , 
Eleemann a Wense, B 18, 2168) Violet black 
needles, not melted at 810® The hydrochloride 
forms yellow plates. 

0*y.phMumtliraqmnom. OA‘{oi)00 

Phenanthrolqttmone Formed by the action 
of nitrous acid on amido phenanthraqumone 
Brownish red needles May be sublimed. Forms 
a yellowish-green solution m NaOHAq 
Aoetyl d&rvoahve [200®-210®] 
Bi-oxy-phenanthraqninone 0,4Hg(0H)g0^ I 

Formed by the action of mtrous acid on di- I 
amido-phenanthraqmnone |A a MA Mmute 
dark-brown needles Yields a di acetyl denvilive 
Oiystallismg m yeilowish-red needles. 


Hydro phenanthraquinone C14H10O3 %e 
0*2* 0 QH PhenantJvraquincyiie dihydnde 

Phmanthrmehydroq^imione Mol w 210 Formed 
by heating phenanthraqumone with aqueous 
SO,, or by passing SO, mto a wan alcohol 'c 
solution of the qumone (Graebe, A 167, 146) 
Colourless needles, m sol hot w ter, v e sol 


alcohol, ether, and benzene Absorbs oxygen 
when moist, or m aqueous solution, forming the 
quinhydrone which crystallises m 

black needles [169°], and finally phenanthra 
qumone FeCl,, BDl^O,, and CrO, oxidise it m 
the same way 

Mono acetyl derivat je 
0,4H8 (OH)(OAo) [170°] Got by boiling phen- 

anthraquinone with HOAc, HI, and red P (Japp 
a Ehngemann, O J Proc 6, 81) Formed by 
the action of sunlight on phenanthraqumone in 
aldehyde (Klmger, A 249, 138) Flat needles 
Dt-acetyl derivative 0,4H8(0Ac)5j. 
[202°] Formed from the dihydnde and Ac,0 
Colourless plates (from benzene), not oxidised by 
boilmg chromic acid mixture Not attacked by 
heating with EOHAq, unless the solution has a 
higher S G than 1 8 

Benzoyl derivative 0,4H8(0H)(0Bz) 
[178®] Got by action of sunlight on phen- 
anthraquinone and benzoic aldehyde (K ) White 
needles (from HOAc) 

Valeryl derivative C,4Hg(OH)(0 O^B^O) 
[149®] Got by using isovaleric aldehyde 
Ethyl derivative C,^Hg(OH)(OEt) [80®] 
On treatment of phenanthraqumone with ZnEt, 
and alcohol successively the compound 
C|8H,40,Et0H [77®] IB got, from which EtOH 
can be removed by standmg for some months 
vn vacuo over H2SO4 (Japp, C J 37, 408) Gives 
a mono acetyl denvative CjaHijAcO, [103®] 
Isomende of hydro phenanthraqumone 
C|4H8(0H), [143°] Got by heating its diacetyl 

denvative with alcoholic NH, (Fischer a Ge 
nchten, B 19, 792) Needles , very oxidisable , 
its alkahne solution tummg green and finally 
red 


Acetyl derivative C,4H8(OAc), [169®] 

Made by boihng morphme methylo iodide with 
Aep, adding dry AgOAo, filtering, and heating 
the filtrate at 180® Needles (from ether) 

Di amido-hydro phenanthraqumone 
C,4H8(NH,),(0H)2 Formed by reduction of di 
mtro phenanthraqumone with SnCl, (Kleemann 
a Wense, B 18,2168) Very readily oxidised by 
air, FeCl„ or CrO, to violet black needles of di- 
amido phenanthraqumone — B"H2Cl2 8aq 
Tetra-acetyl derivative 
C,4 H,(NHAc) 2 (OAo) 2. Colourless needles, solid 
at 800®, si sol alcohol and HOAc 
Phenanthraquinone oarboxylio acid 
GA QO 


C.H,(C02H) CO 


[816®] Made by oxidation of 


phenanthrene oarboxylio acid with CrO, in 
HOAc (Japp a Schultz, B 10, 1661 , A 196, 
14) Orange substance, sol NaHSO^q 

Phenanthraqumone sulphonio acid 
Gi4H2(SO»E[)^t Formed from phenanthra* 
qumone and SO, (Graebe) Gives jk colouring 
matter resemblmg ahzarm when fused with 
potash. 

Phenaathrone G,4H|^ [149®] Formed as 

above IS). Bfowiuth red plates, t.« 
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V>1 aloohol an^ etlie'r , dotfii last combine with 
NaHSO, Its alkaline solution is green 

Diphenanthrylene azotide O^H, C,^Hg 
[above 400°] Formed from phenantbraqumone 
and alcoholic NHj at 100°, and also by heating 
te^rapheny izinewith soda lime to a red heat 
(Japp a Bux on, C J 49, 846 , 61, 98) Yellow 
crystalhne po *vder or yellow needles (by subh- 
mation), v si sol ether Its solution in H^SO^ 

18 deep blue, becoming orange on dilution 

Isophenanthraquinone C,4HBOi [166°] 
Formed by the further action of CrOj and HOAo 
on an oil formed in the oxidation of phenanthrene, 
which remains m *he alcoholic liquid from which 
phenantbraqumone has separated (Hayduck, A 
167, 186) Yellow crystals (from alcohol), si sol 
water, v sol hot alcohol 

PHENANTHBAZI27S v Phenanthbaquin- 
ONB, Reacticni 29 

PHENANTHBENE te 

[12]cIh 4CH ^ (Graebe, 

Schifl)*, [103°] (Reissert, B 23, 2244) (340° 

i V ) S (alcohol) 2 62 at 16°, 10 08 at 78° S 
(toluene) 33 at 16 5° (Beohi, B 12, 1978) S V S 
167 06 (Sohiflf) S V 186 2 (Lessen, A 254, 
64) , 196 7 (Ramsay) H J (from diamond) 

-39,400(Berthelota Vieille, A Ch [6] 10, 446, 
Bl [2] 47, 864) , -32.600 (Stohmann, J ^yr [2] 
40, 94) H C V 1,699,000 (B a V ) , 1,692,000 
(b) HCp 1,700,400 (B a V), 1,093,500(8) 
Occurs m coal tar c I (Graebe, B 6, 861 , A 
167, 181 , Fittig a Ostermayer, B 6, 933 , A 
166, 361 , Hayduck, B 6, 532 , A 167, 177) 
and m * idryl * got by distillation of an Idrian 
ore of mercury 

Formatum , — 1 Together with toluene by j 
passing s di phenyl ethylene through a red hot 
tube (Graebe) — 2 From s di phenyl ethane, 1 
from toluene (Graebe, B 7, 48), from a mixture | 
of diphenyl and ethylene, from di methyl di ' 
phenyl, and from phenyl tolyl methane (Barbier, 
C R 79, 121) by passing the vapours tlirough 
red hot tubes Other hydrocaibons are also 
formed in these reactions — 3 Together with 
anthracene in the action of sodium on 
[1 2] eji^Br CH^Bi (Jackson a White, Am 2, 
301) --4 By heating coumarone and benzene to 
a high temperatuie (Kraemor a Spilker, B 1^, 
86) 

Preparatum —By fractional distillation of 
the portion of hydrocarbons (310^-360°) from 
coal tar oil, folloi\ed by crystallisation from al ! 
oohol A solution of crude phenanthrene (3 pts ) j 
in hot toluene mixed with picric acid ( 1 pts ) de- 
posits on cooling the picric acid compound in 
golden needles, which may be subsequently de 
composed by alkalis The mixtuie of phen 
anthrene and anthracene may also be ciystalhsed 
from toluene, when anthracene separates first 
(Wense, B 19, 761) Chromic acid mixture 
attacks anthracene more readily than phen 
anthrene, so that a amall quantity of anthracene 
may be removed by its means (Anschutz a 
Schultz, A 196,35) 

Proj^ les — Small oolourless plates (fioin 
tleohol), si sol cold alcohol, y sol ether, 
benz ne, HOAo, and GS, May be sublimed 
Exhibits slight blue fluorescence Us absorp- 
tion spectrum m the ultra* violet has been studied 


by Hartley (C J 39, 164) Not reduced in aloo- 
hollo solution by sodium amalgam 

Reactions — 1 Oxidised by chromic acid 
mixture and by GrO, in HOAo to phenanthra* 
quinone — 2 HIAq and P at 200° form a tetra 
hydride — 8 Bromine added to its solution in 
ether or CSj forms unstable Ci^Hj^Br , crystalhs 
ing in four sided pnsms (F a 0 , Hayduck, A, 
167, 180) This dibromide melts with effer- 
vescence at 98°, and its alcoholic solution gives 
app of AgBr on adding AgNO, By alcoholic 
KCy it is reconverted into phenanthrene (An- 
schutz, H 11,1217) —4 By exhaustive cA/onna 
hon with SbOlj it yields per-chloro benzene 
(Merz a Weith, B 16, 2869) 

Combinations — Ci^HjoCaHjNjO, [143°] 

S (96 p c alcohol) 2 7 at 16° Golden prisms — 
C,4H,4CaH3Cl(N02),[l 2 4] [44°] Orange needles 
(Willgerodt, B 11, 604) — C,4H,oO,H2Cl(NO,), 
[88°] Lemon yellow needles (Liebermann, B 
8, 378) 

Tetrahydride [0°] (810°iV) 

8 G 40 1 067 Got by reducing phenanthrene 
with HIAq and P, or by isoamyl alcohol and 
sodium (Bamberger a Lodter, B 20, 3076) 
Liquid, V sol hot alcohol Yields phenanthra 
qumone on oxidation by CrO, and HOAc 

Octohydride Cj^Hj^ (below 300°) Got 
by heating phenanthrene wiw HIAq and P at 
240° (Graebe) Liquid 

Per hydride [-8°] (270°-276°) 

8 G 933 Made, together with a hydride 
(290°), by heating phenanthrene with HIAq and 
! red P at 260° (Liebermann a. 8piegel, B 22, 

' 779) Yields phenanthrene and anthracene when 
I distilled with zme dust. Not attacked by HjSO^, 

1 HNO„ or Br 

Chloro phenanthrenes By psissing chlorine 
into a solution of phenanthrene m HOAo the 
compound Cj^HgClj [170°] is formed, together 
with oily C, 4^01 and C,4H„C4 Alcoholic iiotash 
converts C,4HsCl, mto C,4HaCl4 By heating 
phenanthrene with SbClj the compounds 
C,4H„Cl4 [172°], C,4H4C1, [250°], and GhH^CI, 
[270°-280°] may be obtained (Zetter, B 11,166), 
the final products bemg C^Cl, and CCI4 

Bromo phenanthrenes Bromme acting on 
phenanthrene dissolved in other forms C,4H,^rj, 

which at 100° splits up into HBr and 

[63°], (above 360°) Bromo phenanthrene crystal- 
lises m thin pnsms, v sol HOAo and G8 , and 
is convert! d by oxidation mto phenantbraqumone 
(Zetter , Hayduck , Anschutz) Bromme (4 mols ) 
acting on phenanthrene m ethereal solution also 
I forms two di-bromo phenanthrenes Gi4H^r| 
[148°] and [166°] A third di bromo-phen- 
' anthrene [202°] is a crystalhne powder msol. 
ether By heatmg phenanthrene with bromine 
the compounds G,4H7Br, [126°] and G,4H^r|» 
[185°] may be got By heatmg phenanthrene 
with bromme and iodine the compounds 
0,4H,Br, [246°] and G|4HaBr7 [above 270°] are 
obtained All these bromo-phenanthrenes crys- 
tallise m needles 

(a) - Hitro - phenanthrene 0,4H,N08. [76°]. 
Made, together with the two following isomendes, 
by mtration of phenanthrene (Schmidt, B 12, 
1153) Yellow ne^es Gives (a) mtro phen- 
anthxaqumone [215°~820°] on ozi^tion. 
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{$) lifltro - phenanthriu#. [137*^] Imm 
solnole than the (a)-iaoinende Yields nitro- 
phenanthraqumone [260®-266®] on oxidation 
(7) • Nitre . phenanthrene [171^ Small 
yellow leaflets Less sol alcohol than either of its 
isomendes Yields on oxidation a nitro-phen- 
anthraqmnone [268^ 

Bi-nitro-phenanthrene 0,4H^(N02)2. [160^- 

160^] Made by prolonged action of HNO, on 
phenanthrene (Graebe) Yellow crystals 

Bromo-nitro-phenantlirene 

[196°] Made by nitration of bromo phenan* 
threne (Anschfltz, B 11, 1218) Long spikes 
(a)-Amido-plienanthrene Oi^HgNHj Got by 
reduction of (a)>nitro phenanthrene (Schmidt, 
B 12, 1166) Small leaflets, insol water — 
B^Ol crystallme pp —B'JBEjSO* powder 
(i3) Amido-phenantbrene. Small leaflets — 
B'HOl si sol water 

(7)-Amido-phenanthrene Got, like the pre- 
ceding bodies, by reduction of the corresponding 
nitro phenanthrene — ^B'HOl glistening needles 
Oxy-phenanthrene v Phbnakthbol 
B i'Oxy.phenanthrexLe v, JSydro^phenanthra- 
qmrtone 

Psendophenanthrene [116°] Occurs 

in crude anthracene (Zeidler, A 191, 295) 
Large white plates, yielding on oxidation a 
quinone [170°] which is y sol alcohol and 
benzene The picric acid compound [147°] 
separates m bnght-red needles on mixmg satu- 
rated alcohoUo solutions of pseudophenanthrene 
and picno acid 

A hydrocarbon O^H,, or OuH,o. [104°], 
possibly a mixture of phenanthrene with pseudo 
phenanthrene, was got by Zeidler (A 191, 292) 
from crude anthracene It yields an orange 
picrate [142°], a qumone [206°-209], insol 
NaHSO, (difference from phenanthraquinona), 
and a bromide [96°] which changes on fusion to 
a compound [83°], and on boiling with alcoholic 
potash forms yellow needles [260°] The quin- 
one gives Laubenheimer’s reaction 

^).PHENANTHBEN£ GABBOXYLIC ACID 
00^ Formed by the action 

of alcoholic potash on the nitrile which is got 
by distilling sodium phenanthrene (a) sulphonate 
(2 pts ) with K4PeCy, (3 pts ) (Japp a Schultz, 
B 10, 1661, C J 87, 86) Colourless curved 
blades (from HOAo) or fern shaped leaves (by 
sublimation), almost msol water Yields phen- 
anthraquinone carboxyhc acid on oxidation by 
OrO, and HOAo— NaA'4aq S (of NaA')6 8 
at 20°-BaA'8 7aq S (of BaA'J 066 at 20°, 
66 at 100° 

Phenanthrene (i3)-carboxylio aeid 

Formed m like man- 

ner from a calcium phenanthrene sulphonate 
contained m the mother-hquid from which its 
(a)- isomende has orystalhsed (Japp) Stellate 
^oups of straight needles (from HOAo), insol 
water, sol alcohol, ether, and HOAo Yields 
phenanthraqumone on oxidation — NaA'6aq 
lamina S (of NaA^ 6 2 at 20° , v e. soL bou- 
mg water — Ba A'^ 6aq rectangular lamina S. 
(of BaA' J 27 at 20° , 8*7 at 100°* 


PHENANTHBENB (a) 8ULPH0NI0 ACIfi 

OH with a (j8)-aoid 

which forms more soluble salts, by heating 
phenanthrene (1 pt ) with H^SO^ (1 pt ) at 100° 
(Graebe, A 167, 162 , Japp, 0 / 87, S3 , B 11 
218) Crystalline mass, m sol wa+ r Yields 
phthalio acid on oxidation — CaA' 4aq small 
plates, V sol hot water — PbA'j 2aq crystalline 
Phenanthrene sulphonio aoid Oi^H^ SOjE 


Got by heating phenanthrene (8 pts ) with H3SO4 
(2 pts ) at 170° (Morton a Geyer, A C J 2, 203 , 
B 13, 1870) Pearly needles, sol water and 
alcohol Its salts are less soluble tLa 1 those of 


the (a)- acid — KA' — BaA'gSr ^ — PbA'^ 8aq 
Phenanthrene disnlphonio aoid C,^H8(SO,H)2 
Formed by heating phenanthrene with fuming 
H2SO4 (E Fischer, B 13, 314 , Hazura a Julius, 
M 6, 188) Syrup a;aq powder, v sol 
water — B&A!' — ^AgjA" yellowish powder 


Bromo-phenanthrene sulphonio aoid 
C,4H8Br(S02H) Made by sulphonating bromo 
phenantnrene (Anschutz a Siemensky, B 13, 
1179) — BA.' needles, si sol water — BaA'^ in 
soluble pp — AgA' glistening needles 

PHEHANTHEIDINE 0„H^ t« 

V D 6 6 [104°] (360°) Made by passing the 

vapour of benzylidene-aniline through a red hot 
tube (Pictet a Ankersmit, B 22, 3339) W^ite 
needles, v e sol alcohol, si sol hot water Its 
aqueous solution shows blue fluorescence N aN 0 j 
gives a bulky pp of the nitrite Tin and HCl 
give a hydride crystallising m needles [100°] — 
B'HCl needles, V sol water — B'^H^PtClu needles 
— B'HAuOl4 — B'HHgCl, [190°] — B'C,H,N,0, 
needles — B'HaCr^O, 

Methylo ‘iodide B'Mel [201°] 

Oxy phenanthndine Got by re- 

ducing o-mtro-o phenyl benzoic acid with zinc 
dust and ammonia It yields phenanthndine 
on distillation with zinc dust 


PHBNANTHKOLCj^H^OH [112°] Formed 
by potash fusion from phenanthrene sulphonio 
acid (Kehs, B 10, 1253) Thin lamime (from 
benzene ligroin), with bluish fluorescence V sol 
alcohol and ether, si sol water, v sol alkalis 
Acetyl derivative G,4 HbOAc [118°] 


PHENANTHBOLINE C.^HaN^ i e 


CHCHGCHCHC N CH 
CH N 0 OCHCH 


[78°] (above860°) 


Prepared by heating m phenylene diamine or 
(J5 8) amido qumoline with nitro benzene, 

glycerin, and H2SO4 (Skraup, B 16, 896 , M 3, 
678, 6, 632, La Coste, B 16, 674) Got also 
by heating its carboxyhc acid [209°] (Gerdeissen, 
B 22, 262) Colourless anhydrous four-sided 
tables [78°] or needles (contammg aq) [66°] M 
sol hot water, v sol alcohol, v si sol ether 
Bromine gives in a solution of its hydrochloride 
a crystalline pp CisHgNtBr, [149°], converted 
by hot alcohol into 024Hj2N,Br, [178°] £Mn04 

oxidises it to dipyridyl dicarbozylio acid 

Salts —B"H2Cl22aq colourless pnsms Its 
aqueous solution yields on evapc**ation long 
prisms of B'HOlaq— B'HBrxaq [280°] - 
B'J^,pj:g<fldenneedle8.-~B'CraH,N,02. r288°]. 
— B'nH2!NOl,aq “B'HNOj prisms, m sol hot 
water 



FHENAZINB 


M$thylo-iod%d» B^eI2aq Golden 

pnemfi, sol water, si sol alcohol, insol ether 
Oxy-phenanthrolme CjaHgN^O [160°]. 

Formed in small quantity, together widi 
phenanthrolme, by heating m nitro aniline with 
glycerin, titro-benzene, and HjSO^ (La Ooste) 
Needles (fi m benzene) — B'jHjPtOljaq 
. Methyl-^enanthrolme v p 856 
Bi-methyLphenanthrolme 

gn OHCOHOHQ N gMe .Qgoi Formed 
CMe N 0 OOHOH Formed 

by the action of paraldehyde and HOlAq at 100° 
on m phenylene-diamme or (B 3) amido (Py 3)- 
methyl qrrriottnB (Von Miller a Niederlander, 
B '24, 1740, B 24, 2127) Colourless 

needles (hrom water) Melts at 76° when con- 
taining water of crystallisation V sol alcohol, 
volatile with steam Yields on reduction a base 
whence BzOl forms OjgHigBzN, [164°]. — 
B'APtOl, 

Bi hexyl di amyl-phenanthroline 
CgH„ g CH g CH OH g N g CgH„ 

OgH„ 0 N 0 0 CH 0 OgH„ J 

Formed by the action of cenanthol on an al- 
oohohc solution of m phenylene diamine or of 
amido-hexyl-amyl qumohne at 100° (Von Miller 
a Gerdeissen, B 24, 1781 , ef Schiff, A 253, 
322) Needles Its alcohol solution does not 
fluoresce — B'HOl — B'Ey>tClg2aq [201°-210°] 
Orange powder — B'CgHgNgO, [104°] Needles 
J^seudo phenanthroUxie O^EEgN, t e 

gn N OCHCHg N gn Made from 

CH OH 0 0 CH CH ® 

p phenyfene diamtne, glycenn, H^SO*, and nitro 
benzene (Skraup a Vortmann, M 4, 669), and 
from Ph Nj CgH4NH2, glycerin, and H4SO4 (Lell- 
mann a Lippert, B 24, 2623) Obtained also as 
a by-product m the preparation of {B 3)-mtro- 
quinoline from p nitro anilme (Bornemann, B 
19, 2377) Crystalhses from water m needles 
(containing 4aq), v sol alcohol, si sol ether 
Oxidised by KMn04to dipyridyl dicarboxyhc acid 
Salts — B"HOl2aq plates ~ B"H,Cl, 
monochnic pnsms — ^B"HjPtCle2Jaq — B^H^Br^. 
— B"H^r4 — B"Br4 — B"!,. — B"HI, — 
B''H20rgO,2^aq orange needles, si sol coldAq 
Methylo tod«desB''MeI aq lemon yellow 
needles — B^Me-^l, aq red tables 

FHENANTHBOLIKE (B) OABBOXTLIG 
ACIDO„H,(CO,H)Nj [277^ Formed by oxidation 
of (B ) methyl phenanthrolme with chromic acid 
(Skraup a i^soher, M 6, 627) Mmute needles, 
si sol water and alcohol, sol alkahs and acids — 
Ca,HA\10aq needles Yields phenanthrohne 
on distillation with alkalis 


8)-carboxylio acid 


Fhenanthrollne.(P^ 8)-carboxylio acid 
0„H,(OOaH)Ng[N COgH » 1 2] [209°] Formed 
by oxidation of (a) -methyl phenanthrolme with 
KMn64 and H,S04 (Gerdeissen, B 22, 250) 
Pale-yellow needles (oontammg aq), ▼ sL sol. 
cold water 

Phenanthrone v Phbnanthbiquinone 
PHEHAKTHBOXYLBNB . ACETOACETIO 


ACIB Ethyl ether O^HigOg *e» 

c]^* w,Bt ^ (by Baoult’s method) 

287\oalu 820) [186°] Formed by heating 

phenanthraqumone with acetoaoetio ether and 
NE^q or KOHAq (Japp a Streatfeild, 0 J 48, 
27,^app a. Klmgemann. O J 69.2) White 
sUky needles, T. soL hot bemene and aleohol. 


m 

» 

BeaeUom — 1. Alcohohe jpotath fofms 
OifHjgOg orystalhsmg from alcohol, after eola- 
tion at 100° m sealed tubes, m needles [269^ — 
2 Alcoholic ammoma at 100° yields lustrous yel- 
low lamines [168°]of04gH„or4oN404 — ^ Alcohoho 
HCl yields OxoHjgClO, [146°], whence alcohoho 
NH3 produces C4gHa|NOg — 4 Heating with 
HOAc forms three compounds, C20H14O,, decom- 
posing at 286° without meltmg, CaoH,5Ac04 
[165°-171°], and 044H,40g [227°] —6 Propumic 
acid at 140° yields silky needles C2gH|40, and 
crystallme CggH^Og, which body is also got by 
heating with propiomo anhydnde at 150° — 6 HI 
and P yield CwH,gOg [128°], whence potash forms 
an acid OjgH^Og [295°], which gives BaA" 2aq 
and Ag^" —7 Heated on the water bath with 
alcohol oontammg a few drops of H2SO4, it forms 
C„H,oO(OEt)(CO,Et) [144°], which yields, with 
phenyl - hydfrazme, 0„H,g(N,HPh)(OEt)(CO,Et) 
[220°] and, on hydrolysis, C,.H,4(OEt)(CO,H), 
[203°], crystallismg m colourless needles— 8 
Alcohol oontammg a large quantity of £[,804 
forms C^H^oO, [144°], sol boilmg idoohol, and 
OjfHjgO, [277°], msol alcohol 

Isophenanthroxylene aoetoacetic acid 
G,8 H,j 04 [269°] Formed by sapomfymg its 

ether with NaOH (Japp a Klmgemann, C J 
59, 14) Flat needles (from alcohol) Cone 
KOHAq at 160° yields C^HjoO Aa,0 at 160° 
forms 0„ H,.0. msoL alcohol, and C,»H|4oc ..O. 
[22(>‘>] — CnA',9aq 

Ethyl ether EtA' [177°] Formed from 
phenanthroxylene aoetoacetic ether by heating 
with formic acid (SGI 22) at 130° for an hour, 
or by boiling with H2SO4 diluted with twice its 
weight of water (Japp a Klmgemann, 0 J 69, 
8) Colourless triclimo prisms (from EtOAo) , 
a 6c= 964 1 607 , o = 78° 6' , /5«72° 0*^ , 

7 = 83° 18', sol alcohol, benzene, and light 
petroleum 

Recicttons —1 Ac^O at 160° forms the acetyl 
derivative OjoHjgAcO, [166°-170°], crystallising 
1 from benzene m needles — 2 Phenyl hydrazine 
) m alcoholic solution at 135° yields the compound 
j C2oH,4(N2HPh)0, crystallising m yellow needles 
I [212°] — 8 Zinc and HCl yield a crystalline 
I compound [165°-170°], and also OjoH.eO, [123°], 
a body which yields a phenyl hydrazide 
Ca«H„(N^Ph)Or— 4 Bromine m CHCl, yields 
03oH,4Br04 [212°] crystallising m yellow pnsms 
and tables — 6 HIAq at 100° forms OpH^O 
(B16°] crystallising m slender flat needles 

FEENAZINE C.AN. »« 

Aeophenylene [171°] (above 860°) 8 (alcohol) 
2 m the cold 

Formation —1 By distillmg m- or jp azo- 
benzoio acid with excess of lime (Glaus, B 6, 
867, 610 , 6, 723 , 8, 39, 600 , 10, 1803 , A 168, 
X) — 2 By passing aniline over red-hot PbO 
(Schiohutzky, J B 6, 248), or merely through a 
fod-hot tube (Bemthsen, B 19, 8266^ — 8 By 
heating equal weights of pyrocateohm and o- 
phenylene diamme at 206°, followed b^ aimo- 
spheno oxidation of the resulting dihydnde 
(Bis, B 19, 2206) —4 By heating o-amido- 
phenol and oxidisi^ in the same way (Bis) — 
6 From di-amido phenazine by Uie diazo- reac- 
tion (0 Fischer a Hepp, B 22, 868 ; Nietaki, 
B 28, 1866) J 

Frepertm —Long yellowish needlM (by sab- 



PHENAZINE 


limation>, r iol hot alcohol and ether, v si soL 
hot water H2SO4 forms a blood red solution, 
beoommg yellow on dilution V olatile with steam 
Combines with bromme, forming OijjHgNaBrj, 
which separates from benzene in yellow needles , 
and with chlorine, forming 0i2HgK30l2 as unstable 
red orystflJs (from alcohol) 

Salts —B'HOL Tables (from HOlAq), de- 
composed by hot water — ^B'ELAuOl^ crystals — 
B'jHj^Ol^ — B'aByPtOle 2aq yellow plates — 
B'HI Dark-green needles — B'HBr Brown 
crystals -B'OgHsNsO, [180°-190°J Longyel- 
low needles, sol cold alcohol — B'Hg(NOj)2 
ruby-red crystals (from HNOg) — B'2AgNO, 

DihydTtdc OigECigNg te OgH4*^-jg"|q-^OaH4 

Formed by reduction of phenazine with alcohoho 
NH3 and HjS (Claus, A 168, 8) Tnmetnc 
laminsB , almost insol water and benzene , v si 
sol cold alcohol Cone H2SO4 forms a green 
solution, turning red on further addition of 
IIiS04, and green on cautious addition of water , 
m this reaction an unstable base C24H„N4 ap- 
pears to be formed, givmg the salts B"H2Cl2 and 
B^HaPtCls, the latter fonmng in green needles 
Bi-chloro phenazine 0,2E[a0l2N2 [144®] 

Made from phenazme and PCI, 

Kitro-phenazme C,2H7(1S[02)N2 [210®] Made 
by nitration Yellowish green nee^es 

Amido-phenazine 04H4<(^^04H3(NH2)[2 

p66®J Got by sublimation from a mixture of 
di amido phenazme and zinc dust (0 Fischer 
a Hepp, B 22, 357) Long red needles with 
bronze lustre (from alcohol) Strong base Its 
dilute solution shows orange red fluorescence — 
B',H2Pt01g2iaq 

u-Di-amido phenazme OigHj^Ng 1 e 

0 OH 0 NH* ^ product of oxidation 
of 0 phenylene-diamine by Fed, (Fischer a 
Hepp, B 22, 356 , 23, 841, 2788, cf Griess, B 
5, 202 , Budolph, B 12, 2211 , Wiesinger, A 
224, 353) Formed also from o phenylene di- 
amme and Cyl {cf Hubner, B 9, 777 , 10, 1715), 
and by boilmg o phenylene diamine hydro- 
chloride (2 5 g ) with amido-azo benzene (3 g ) 
and acetic acid (30 g of 75 p c ) for two hours 
Long brownish-yellow needles or yellow plates 
(by sublimation) Gone £[3804 forms a grass- 
green solution, turned red on dilution Its so- 
lution in benzene or alcohol fluoresces greenish- 
yellow Alcoholic solutions of the salts fluoresce 
dark orange red Yields with benzil the qum- 
ozalme 024H,4N4 — B'HCl 3aq — B'2H2S04 3aq 
D%-acetyl derivative Gi3]^Ao2N4 [c 
270®] Yellow needles 

Di*formyl derivative Beddish-yellow 
mass 

i-Di-ainido-phenasme 

[l *] 0A(NHJ<:^>CANH. [J 1] [1»0»] 

Got by boating the tm double salt of tn amido- 
diphenylamine with water, CaGO,, and MnOg 
(Nietzln, B 28, 1854) Long dark yellow needles, 
▼ 6 sol alcohol, ether, and hot water Yields 
phenazine on elimmation of amidogen — 
FTOrOg. greenish needles. — B^OgH^NgO, 
D%-acetyl derivativ O14H14N4O3. [0. 

MO®]. 


Tri amido-phenazine OjtHuNs 

[4 go.H,(NHJ<^>OA(NH,),[J » „ e]- 

Made by passmg a current of oxygen through a 
solution of i triamidobenzene hydrochlonde 
(10 g ) and NaOAc (18 g ) (E Muller, 3 22, 856 , 
cf Witt, B 10, 658) Brown needier m sol hot 
alcohol and water, the solutions s'" owing yellow 
fluorescence Gone £[3804 gives a yellow solu 
tion, changing violet, red, and finally yellow on 
dilution It decomposes when heated to 100° — 
B"(HN0,)3 2aq needles with green lustre 
Forms a crimson solution with yellow fluores 
cenoe The solution becomes yellov c u dilution 
Tri-acetyl derivatii : OisHgAcgN, 
Tetra-amido-phenazine 
NHg g GH q N Q OH g NHg 
HH^ C CH 0 N 0 OH 0 NH, passing 

air through a hot solution of tetra amido benz 
ene hydrochloride (10 g ) and NaOAc (20 g ) 
(Nietzki a E Miiller, B 22, 447) Brown 
needles (hrom hot water or alcohol), or yellow 
needles containing aniline of crystallisation (from 
aniline) Its solutions exhibit yellowish green 
fluorescence Gone H38O4 forms a yellow solu 
tion, passing, on dilution, through blue, violet, 
and red, to yellow — B"(HNO,)2 2aq lustrous 
green needles giving a crimson solution 

References — Mbthyl-phbnazine and Di-oxy 


Tolylene red OA(NMeJ<^>OAMe(NH,) 

IS also a phenazme dentxtive (Bemthsen, A 
236, 332) 

PHENTBIAZOrB O.H,<^ ^ [66®] 

(235®-240®) Formed from the formyl denvative 
of o nitro phenyl hydrazine, alcohol, HOAc, and 
sodium amalgam (Bischler, B 22, 2806), and by 
the action of PjO, on o amido phenyl methyl 
hydrazine (Hempel, J pr [2] 41, 174) Yellow 
needles, v sol warm water and cold alcohol, 
very volatile with steam 

TBIPHENAZINE DIHYBEIDE 

0„H.A ,« C^,<^>CA<n1>OA 

C8H,<;^^^C^,'^^>0»H, Homofluorm- 

dine Formed by heating u di amido phenarme 
hydrochloride (4 pts ) with o phenylene diamine 
at 205® for 16 mmutes (Fischer a Hepp, B 23, 
2791) Blmsh violet powder or lustrous green 
needles, v si sol alcohol, forming a violet red 
solution with yellowish red fluorescence Solu- 
tions of its salts are blue, with brownish red 
fluorescence 

PHBHAZOXIHB 0.H,<^>0,H, Oxy 

[ or oxtdo-diphmyl amine [148®] Obtained by 
heating together equal quantities of o-amido- 
phenol and pyrocatechm at 260®-280® Silvery 
scales, y sol alcohol, ether, chloroform, and 
benzene Subhmable Distils, m great part 
undecomposed By miration and reduction the 
leuoo-base of a violet dye stuff is obtained 
(Bemthsen, B 20, 942) 

FHENBUTYL- OOMPOITHBS #. Bum. 

ZnnTL- COMPOUNDS 

PRSKISOBVTYL CTABXBX v. Iso-BOTTii 
BWZOmXBlUL 



PHENOL 


PHEiriSOBTrTYL - FHENETHYL - THIO 
TJBEA i). Ethyl phekyl isobutyl phenyl thio- 

VBSA. 

PHEECAPBYLAMIHE t; Amido-phenyl- 

OOTANB 

PHEKENYI TBIBEKZOIO AOID 

[4*61°] G-'t by potash fusion from tri-benzovl 
ene benzene (Gabnel a Michael, B, 11, 1008) 
Piisms, V SOI alcohol, ether, and HOAo Yields 
OoHgPh, when distilled with lime — NajA'" — 
AgsA'" 

PHENENYL TBI-HETHYL TBIKETONE 

C,H^(COCH,)j [163°J Formed by the spon- 
taneous condensation of acetoacetic aldehyde 
(Ole ’sen a Stylo^ B 21, 1144) Small needles, 
V sol HOAo, si sol alcohol, ether, and water 
Oxidised by nitric acid to trimesic acid 

PHENETHYLAMXNE v Amido.phentl. 

ETHANE 

PHENETHYl - PHENISOBBTYl - THIO - 
UBEA V p Ethyl phenyl-jp isobutyl phenyl 

THIO UREA 

PHENETIDINE v Ethyl denvattve of Auido- 

PHENOL. 

PHEHETOL V Ethyl ether of Phenol 
BIPHENIC ACID v Diphenyl niOARBoraJO 
ion> 

PHENNAPHTHAZIBE 0„H,oN, 

^aphthophenazine [142®] 

Formation — 1 By mixing equal mols of 
o-phenylene diamine and (/3) naphthoquinone m 
60p 0 acetic acid — 2 By oxidation of equal mols 
of 0 phexylene diamine and {j3) naphthol with 
alkaline potassium femoyanide — 8 By the de 
composition of Bulpho benzene azo (^)-naphthyl 
phenyl amine by treatment with boihng dilute 
mineral acids 0gH4(S03H) N2.0,,H, NHCj,H5 
= C„H3 N, + 0,H,(NH^S0^ 

Preparation —Fifty grms of the dyestuff are 
dissolved 111 500 0 0 of boiling water, and 125 c c 
of cone £[2804 IS slowly added to the hot solu 
tion , the colour acid, which is first precipitated, 
re dissolves, and on cooling the sulphate of the 
azine crystallises out in red needles, whilst 
Bulphanilic acid remains in solution 

Properties — Ghstenmg yellow needles or 
prisms Sublimes at about 200° in long fiat 
needles Distils undecomposed above 3b0° SI 
sol alcohol, ether, and cold benzene , y sol hot 
benzene Dissolves in cone H^SO, with a 
brownish red colour, becoming yellow on di 
lution 

Salts — With each acid it forms two different 
salts — B'HCl* long reddish yellow needles and 
warty crystals — red needles and 
thick garnet-red prisms — B'HN O,* yellow and 
red needles, both sparingly soluble (Witt, B 20, 

my 

PHBNOCYANIEO^jNOor04H,N03 Dark 
Une mass with coppery lustre, got by atmo- 
spheric oxidation of a mixture of phenol and 
NH, (Phipson, B 6, 828) Insol water, sol 
alcohol (Coloured red by acids 

PHENOL O^Ots O4H4OH Carboheaetd 
Phmyl hydrate Mol w 94 [41®] (1815®) 

(Dale a Rohorlemmer) , (182 9®) (Pmette, A 
248, 82) S 6 6 at 17® S G 1 0702 (Bruhl) , 
g 1 0906 (P ) S V 101 8 C E J0®-10®) 00088 (P )* 
Ms 1 5686 (B ) Boo 46 71 H 0 y 786,600 (Ber- 
thalot,A Oh [6110,452,18,829) HOp 787,100 


881 

H P 47,841 (Stohmann, / ^ [2] 88, 471 ; 28,000 
(V on Bechenberg) Occurs in castoreum (W 6hler , 
A 67, 860), and in small quantities m unne of 
cows, horses, and men (Stadeler, A 77, 18, 
Lieben, A Suppl 7, 240 , Hoppe Seyler, C J* 
25, 628 , Munk, B 9, 1596 , Salkowski, B 9, 
1695 , Baumann, B 9, 54, 1389, 1716) Con- 
tained in considerable quantity in coal tar 
(Bunge, P 31, 69 , 32, 308 , Laurent, A Ch [8] 
8, 195), and in the products of the dry distilla- 
tion of gum benzoin, quinic acid, wood, and 
bones 

Formation — 1 By distillmg 0-, m- or j>-, 
oxy-benzoic acid alone or with hme (Gerhart, 
Bev scient 10, 210 , Bosenthal, E [2] 5, 627) — 

2 A product of the distillation of glycenn with 
CaCl^ (Lmnemann a Zotte, A 174, 87 , Suppl 
8, 254) —3 By heating anisole with cone £HAq 
or HClA.q at 140° (Graebe, A 139, 149) — 

4 From anilme by the diazo reaction (Griess, 
A 137, 39) — 6 From benzene sulphonic acid 
by potash-fusion (Wurtz, Bl [2] 8, 197, cf 
Degener, J pr [2] 17, 394) — 6 From phenol 
p sulphonic acid by distillation with dilute 
H2BO4 and superheated steam at temperatures 
above 116° (Armstrong a Miller, C J 45, 148) — 

7 By heating acetylene with fuming H,S04 and 
fusing the product with potash (Berthelot, C R 
68,639) — 8 By shaking benzene with palladium 
that has absorbed hydrogen and air (Hoppe 
Seyler, B 12, 1552) — 9 By the direct action of 
hydrogen peroxide on benzene (Leeds, B 14, 
076) — 10 In small quantity by the action of 
dry oxygen on boiling benzene contammg AlCl, 
(Friedel a Crafts, A Ch [6] 14, 436 , C B 86, 
884) — 11 A product of fermentation of proteids 
(Baumann, B 10, 685 , Weyl,H 1,339 , Bneger, 
J pr [2] 17, 134) 

Preparation —The aqueous solution got by 
stirring coal tar oil with NaOHAq is ^uted 
with water as long as naphthalene separates 
The hquid is then exposed to the air, with 
frequent stirring, for several days, and then 
fractionally ppd by acid (e g CO^ , the last fraction 
being nearly pure phenol The phenol is dried 
by heating to boiling m a current of air, and 
further purified by crystallisation (Hugo Muller, 
Z [2] 1, 270 , cf Williamson a Scrugham, C J 
7, 232) Phenol may also be dned by distilling 
over dried CUSO4 (Bickerdike, C N 16, 188 , cf 
Gladstone, 0 27 2, 98) 

Properties — Long deliquescent needles, 
with strong smell, m sol water, miscible with 
alcohol and ether Attacks the skm Does not 
redden htmus Nearly insol NajCOyAq, m. soL 
NHjAq, v sol KOHAq and NaOBU^q Anti- 
septic Not affected by distillation with P^Ot, 
lime, or BaO A solution of phenol even m 
43,000 pis of water gives a pp of tn-bromo- 
phenol on addition of bromme-water (Landolt, 
B 4, 770) FeCl, gives a violet colour to an 
aqueous solution, the reaction is prevented b/ 
acetic acid and by alcohol (Hesse, A 182, 161) 
Cone H2SO4 poured beneath a solution contain- 
ing phenol and nitnc acid ( 1 p 0 ) gives an in- 
tense red rmg , with nitrous acid, red and green 
rings are got , with chlorates, a pale-yellow ring 
with blue below (Lindo, 0 N 58, 1, 15) An 
aqueous solution of phenol (4 vols ) mixed with 
ammonia (1 vol ) r^ves on warming with a few 
dropa of bleaching powder solution a Une oolovr 
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which becomes red on addition of acids (Salkow* 
ski, Fr 11, 316) Boiling aqueous mercurous 
nitrate gives a deep-red colour (Plugge, Fr 11, 
178) Millon’s reagent gives on boiling a yellow 
pp which dissolves in mtnc acid lormmg a deep 
red hquid, salioyhc acid behaves in hke manner 
(Alm4n, J* 1878, 1079) On adding p-oxy- 
benzoic aldehyde and an equal volume of H2SO4 
a yellow hquid is got, turned crimson by potash 
(aunn) Phenol is poisonous (Wdhler, A 65, 
344 , Duplay a Oann, 0 B 112, 627) 

EeacUona — 1 Decomposed by passmg 
through a red-hot tube yielding benzene, toluene, 
xylene, naphthalene, anthracene, and phenan- 
threne (Kramers, 189,129) When crude phenol 
IS used the product deposits a crystalline hydro- 
carbon 0,oH„ [32 9®], SO 1012 (63® at 9 
mm ) liiis hydrocarbon is volatile in the cold, 
smeUs like camphor, and is sol alcohol, ether, 
and petroleum-spint It is resinided by atmo- 
spheric oxygen It absorbs bromine, yielding a 
liquid bromide By heatmg for 4 hours at 100® 
m vacuo the hydrocarbon is polymensed, yield 
mg a sohd [200®-.220®] (Bosooe, C J 47, 669) — 
2 Chlorme forms 0 - ana j>-ohloro phenol (4,2,1)- 
di-chloro-phenol, (6,4, 2,1) tn-chloro phenol, and 
tetra-, pent-, and heza-chloro-phenols Exhaus- 
tive chlorination gives O4OI4, OOI4, O^Ol,, and CO^ 
(Buoff, B 9, 1488) An mtermediate body is 
OiaOlfOs p28®] (Hugounenq, C B 109, 309) 
EClOt and HOI yield tn-chloro-phenol and tri- 
and tetra- chloro-qumone —3 Chlorme acting 
on phenol m alkalme solution forms the acid 

pg^^O(OH) CX)^ (Hantzsoh, B 20, 

2780, 22, 1238)— -4 Bromine-water forms tn- 
bromo-phenol Heat (68492 units) is given out 
in the reaction Br m excess gives G4H2Br40 
(Werner, O B 100, 799 , Bl [2] 46, 280) —6 
Iodine and alkali at 60° form [167°], 

which IS violet red, insol water, and forms a red 
solution m alcohol and ether It is converted 
into tn lodo-phenol by boilmg with EOHAq 
(Messinger a. Vortmann, B 22, 2813) —6 
Chloride of lodme forms mono- and di-, lodo- 
phenol (Schtitzenberger, 0 B 64, 197) — 7 
Oxidised by nitro beneene and dilute NaOH m 
the cold to oxalic acid and CO, (Siegfried, J pr 
[2] 31, 642) —8 If a rapidly altemabmg elecine 
current be passed through a solution containmg 
phenol, magnesic sulphate, and magnesic bicar 
bonate, the foUowmg bodies are formed, owing 
to the rapidly altematmg oxidation and reduo 
tion{ pyrocatechm, hydroqumone, di oxy di- 
phenyl, formic amd, succinic acid, and oxahc 
acid (E Drechsel, J pr [2] 29, 249) Another 
product IS CgHjoO, an oil (168°~178®) with aro- 
matic smell which forms a phenyl hydrazide 
0|,H,,K [108®] By oontinumg the alternating 
current this oil is converted in n hexoic acid — 
9 Electrolysis with carbon electrodes m aqueous 
solution rendered shghtly alkalme by EOH 
yields a di-oxy-benzoic acid C,H404 [93®] and an 
amorphous acid CgsH480,2 msol water and ether, 
sol alcohol The amorphous acid yields piono 
acid with HNOa, and on protracted boilmg with di- 
lute HdAqityields amorphous infusible C44HMOM 
and amorphous C,|H,40g [60®], sol water, al- 
cohol, and ether Inlike manner KaOPh yields on 
electrolysis OmH,oOb separaHe by hot HClAq mto 
mfuslble C|,H|bOb, insoh water and ether, and 


C.aHjoO, [73°],sol water(Bartolia Papasogli, O 
14, 90) — 10 Taken internally it is partly oxidised 
to hydroqumone and pyrocatechm (Nencki a 
Giacoso, H 4, 325) — 11 HaO, oxidises it to pyro- 
catechin, hydroqumone, and quinone (Martmon, 
Bl [2] 48, 156) When treated m aqueous solu- 
tion with NHj, H2O,, NaaCO|, and hydrox^l- 
amme hydroohlonde it yields p ^enolquinon- 
imide, which colours the hquia bright blue 
(Wurster, B 20, 2934) —12 CrO^Cla, followed by 
water, gives ©(CgH* OH), (Etard) CrOaCl, and 
HOAo give tn- and tetra- chloro-qmnone (Oar- 
stenjen, J pr [2] 2, 82) — 18 Fusion with 
NaOH yields resorcin, pyrocatechm, and phlo- 
roglucin Potash fusion give*- o and m- oxy- 
benzoic acids and two di o^cy diphenyls (Bor& 
a Schreder, B 11, 1332 , 12, 417) —14 PCI, 
forms PCla(OPh), PCl(OPh)a, and P(OPh)„ which 
may be separated by fractional mstillation m 
vacuo (Noack, A 218, 86 Anschutz a Emery, 
A 239, 310, A 268, 110) The compound 
PCla(OPh), (90° at 11 mm ), (216® at 760), S G 
1 364, IS converted by chlorme mto PCl4(OPh), 
whence SO, produces POCyOPh) (122° at 11 
mm ) Bromme converts POlgiOPh) mto 
POlaBra(OPh), which is crystallme out very un- 
stable Sulphur at 190® converts PCla(OPh) 
mto PSOla(OPh), a colourless hquid (120° at 
11 mm ), S G ^ 1 4069 The compound 
PCl(OPh)a (172® at 11 mm ) (296® at 760 mm ) 
IS converted by chlorme into PCl,(OPh)|, which 
IS crystallme, and msol ether Bromine converts 
PCl(OPh)a m ether mto orange yellow crystals of 
PClBra(OPh)a Sulphur and PCl(OPh)a at 190° 
yield PSCl(OPh)„ crystalhsing in colourless 
needles [64®], (194° at 11 mm ) Tn-phenyl 
phosphite P(OPh), combines with chlorme, form- 
mg P0l2(0Ph)„ whence water produces tn 
phenyl-phosphate PO(OPh), [46°j (246® at 

11 mm ) P(OPh)3 with sulphur at 190® yields 
P8(OPh), [60°] (246° at 11 mm ) S G ^ 1 2341 
— 16 PCI, forms hardly any chloro-benzerje 
^tto, A 146, 817 , cf Glutz, A 143, 181) —16 
PgS, forms, on heatmg, phenyl mercaptan, di 
phenylenedisulphide CiaHflS,, and some PhjS 
(Kekul6, C. B 64, 762 , Graebe, B 7, 51, 397 , 
Geuther, A, 221, 67) PjS, forms benzene, 
PhaPO,, and H^S — 17 Aqueous KMn04 oxidises 
it to oxahc acid and CO, (Tollens, Z [2] 4, 
716) — 18 Distillation over heated zinc dust 
yields benzene — 19 HgSO. (1 pt) forms 0 
and p sulphomc acids (Kekul4, Z [2] 8, 197) 
ELSO4 (IJ pts ) at 160° forms di oxy di phenyl 
sulphone (Glutz, A 147, 62) K,SaO„ heaM 
with a solution of EOOJBL, at 66°-70®, forms 
0,H,0 SO,.OE, which crystallises m tables, S 14 
at 16®, sol hot alcohol This salt occurs m urme 
It IB decomposed by boilmg with water and dilute 
acids mto phenol and H^SO, At 160° the dry 
salt changes to the isomeno potassium phenol 
p-sulphonate Phenyl sulphuno acid is also a 
product of the passage of a rapidly-alternatmg 
eleotno current through a solution of phenol, 
MgS04, and magnesium bicarbonate The free 
acud 18 Very unstable (Baumann, B 11, 1907 ; 
Bneger, H 8, 811 , Drechsel, J pr [2] 29, 240) — 
20 80,01, at 160® forms ohloro-phenol (Dubois, 
Z [2] 2, 706) SsO^CL forms 0 - anu p ohloro* 
phenols and their sulphomc acids (Armstrong a. 
Pike, 0 N 29, 288) —21 Nitno aoid fo.ins 
and p- mtro-, ^-mtro, and tri-nitro- phanols*^ 
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22 Potassium and sodium dissolve, giving o3 
hydrogen and forming phenylates These absorb 
CO-, forming PhO COaK and PhO OOaNa, which 
yield oxy-benzoates when strongly heated (v 
o Oxx BENZOIC Aom) (Kolbe, J pr [2] 10, 89) — 

23 CrO, forms phenoqumone 0,aH||04 (Wionel- 

liaus, B 6^ 248, 846) — 24 Nitrous acid forms 
nitroso pheiiol, the mono-oxim of qamone 
(Baeyer, B If, 967) HaSO^, to which 6 p c of 
ENOa ^^<3 been added, gives when shaken with 
a mixture of phenol (1 vol ) and HaSO^ (1 vol ) 
a brown colour, changing to green, and Anally to 
a magnificent blue On pouring into water 
brown fiake^ %re deposited (Liebermann, D 7, 
248 1098j In the action of HaS04 and nitrous 
acid on phenol th^re is formed (a) -phenol di- ! 
chroin 0„H,aN0, or OaH4(OH)N(OPh)a ?, a 
brown powder, sol ether, and also phenoloxy 
chroin OjgHijNO,, which is black and msol 
ether (Kramer, B 17, 1877 , Brunner a Chuit, 
B 21, 250) (a) Phenol dichrom is also formed 

from quinone mono oxim and H2SO4 (Baeyer a 
Caror^ 7, 966) Each body yields an amorphous 
acetyl derivative Phenol-^chrom forms a blue 
solution in alkalis and H2SO4 Phenol oxychroin 
forms a green solution in H2SO4, and a brown 
solution in alkalis — 25 NOCl gives chlorinated 
qumones (Tilden, O J 27, 851) — 26 Distilla- 
tion with PbO yields diphenylene oxide Gj^HgO 
and OjjHgOj, crystallising m needles [174®] 
(Qraebe, B 7, 396, Behr a Van Dorp, B 7, 
898) —27 COOlj at 150® forms CO(OPh), and 
COCl(OPh) (Kempf, J pr [2] 1, 402) —28 Am- 
moniacaUzxno chlonUe at 290® forms aniline, di- 
phenylamine,andPhjO(Merza Weith,J5 13,1299) 
29 Hydrazin. solution in excess forms a white 
unstable substance [57®], possibly 0,H40(N2H4) 
(Curtius a Thun, J pr [2] 44, 190) — 30 T1CI4 
acting on a benzene solution of phenol forms 
dark red crystals of Ti(OPh)4HCl, decomposed 
by water into phenol, titanic acid, and HCl 
(Schumann, B 21, 1079) — 31 AlCla gi\esthe 
solid Al2Cl,(OPh)j, V sol hot OS,, msol ligroin, 
decomposed at once by water into phenol, alu 
mma, and HCl (Olaus a Merklm, B 18, 2933) 
On heating phenol (2 pts ) with AICl, (1 pt ), 
benzene, PhaO, and diphenylene methane oxide 
aie formed (Merz a Weith, B 14, 191) Phenol 
(5 g ) added to AlBr, (10 g ) forms amorphous 
Al^rg(OPh)„ which is quickly decomposed by 
water (Gustav son, «/■ R 16, 242)— 32 AlOl, and 
CGljNO, followed by water give aurin —33 Heat- 
ing with oxalic acid and H2SO4 gives rosolio acid 
34 Cyanic acid vapour is absorbed by dry 
phenol forming phenyl allophanate, which crys 
tallises from hot alcohol m unctuous crystals 
(Tuttle, J 1857, 451) — 35 Benzyl chloride and 
zinc form PhOH, C4H4OH on heating (Patemo, 
O 2, 2i) — 36 Phenol (10 g ) boiled with Aop 
(20 g ) and ZnOl, (20 g ) forms phenacetein, a 
red dye Oj.H„0„ which is msol benzene, sol 
alcohol, ether, and HO Ac Its solution in alkalis 
IS raspberry-red (Rasifiski, J pr [2] 26, 64) — 
87 CjH, OCl, forms benzaurin — 38 Phthalie 
anJMdnde and HiS04 form phenol phthalein 
C,,H|404 on heatmg (Baeyer, B 4, 658) — 
89 — Acetomufe and hemamide on heatmg form 
respective^ PhOAo and PhOBz, while NH, is 
given off (Guareschi, A 171, 140) — 40 Heated 
in a^^ohohc solution with CCI4 and KOH or 
KaOH It yields o- and p- oxy benzoic acids — 

Vol. 


41 Paraldehyde and stannic ohlonde form 
0£[, CH(04H40H), —42 Benzoic aldehyde, alco- 
hol, and a few drops of HCl form white resinous 
whence amorphous CmH, 4 Ao,Os may 
be got (Michael a Byder, Am 180) — 
43 Benzene sidphochloride added to a shghtly 
alkaline solution of phenol forms C4H4SO,.OPh 
as very stable colourless crystals [3b®], sol aloo> 
hoi, si sol ether, saponified by alcohoho potash 
(Georgesen, B 24, 417) —44 AceUxicetic ether 
and HjS 04 form (i3) methyl ooumarin — 
45 Chloro-acetal and alcoholic NaOPh at 160® 
form CAOCH,.CH(OEt)a (255®) (Autenneth, 
B 24, 162) —46 CCl, COCl and AlCl, give di- 
phenyl carbonate (Heutschel, J pr [2], 3b, 816) 
47 0 Oxy-henzoic aldehyde, HOAc, and H,S04 
form, on warming, oxyaunn C,4H|404, winch 
greatly resembles aurm (Liebermaim, B 9, 801 , 
11, 1436) Znlkowsky (Af 5, 111) obtamed a 
dyestuff G,4H,o04 soluble in aqueous NaHSO,, and 
another dyestuff msol NaHSO^Aq — 48 CH, CCl, 
and dilute caustic soda form CH, C(OPh), [98 5®] 
crystallising m plates, v si sol water (Heiber, 
j B 24, 3678) 

I Estimation — 1 Titrated by adding bromme 

water till the solution is yellow, or by adding 
excess of bromme, KI, and starch, then titratmg 
with Na^SjO, The bromine solution contmns 
40 grms Br and 20 grms KBr per litre (Degener, 
J pr [2] 17, 380, c/ Landolt, B 4, 770, Koppe- 
schaar, Fr 16, 233 , Wemreb a Bondi, M 6, 506, 
Giacosa, H 6, 45) — 2 14 to 15 grms of pure KOH 
are dissolved in 1 litre of water and 10 grms of 
bromme gradually added, the solution is then 
diluted till 50 cc corresponds to 0 05 grm of 
pure phenol To ascertain the strength of any 
phenol solution 50 grms of the above solution 
are taken and the phenol added till a drop of the 
solution ceases to give a blue colouration with KI 
and starch (Chandelon, Bl [2] 38, 69) — 3 2 or 
3 grms phenol are dissolved m three times the 
molecular proportion of caustic soda The solu- 
tion 18 made up to 500 c c , and 10 c c are put 
into a small flask warmed to 60®, and one tenth 
normal iodine solution is allo^vedto flow m until 
it IS coloured strongly yellow by excess of iodine , 
by shakmg, a red pp is formed The excess of 
iodine 13 estimated by sodium thio sulphate 
The quantity of lodme taken up by the phenol 
, multiplied by 0 123618 gives the amount of pure 
i phenol (Messmger a Vortmann, B 23, 2763) — 

I 4 To separate phenol from mixtures m poisonmg 
I oases the substance is triturated with dilute 
HjSO, and extracted with alcohol, the alcohol 
evaporated, and the residue extracted with benz- 
ene (Dragendorff a Jacobson, O G 1886, 828) , 
or the adcohohc extract may be mixed with 
NaOHAq, evaporated to a small bulk, filtered, 
and the phenol ppd by HClAq m a graduated 
tube (Muter a De Konmgh, An 12, 191 , cf 
Staveley, Chem Zext 13, 1126) — 6 Phenol may 
be titrated by adding standard NaOH to a solu- ^ 
tion oontammg s-tn-mtro benzene as indicator 
until a red colour appears (Bader, Fr 31, 58) 
Salts — Phenol behaves as a very weak 
acid It dissolves m KOHAq, but d^ not 
expel CO2 from sodium carbonate m the cold. — 
O4H4OK White hygroscopic needles, v. sol al« 
oohol, ether, and water Oxidises rapidly m 
air — CaHjONa* YiiiMds PhaO and OitH|«0 when 
distiUed with NaTO, (Niederhausem, B 16, 

8 H 
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1128) Sulphur at 200° gives S,(0^40H|y— 
Ba(004Hj)2 8aq Cryetallme crusts, got by boil- 
lug phenol with baryta water and evaporating 
%n vacuo — Ca(OOaHa)a* Yields diphenylene 
oxide Ukd a little benzene on distillation — 
Pb{OH)OOaHa Made by boiling phenol with 
litharge (Calvert, C J 18, 68) — TIOOA 
Drystals, si sol cold water (Euhlmann, J 1864, 
254) — Hg(OOaHa)aHgaOl24aq Pp got by adding 
DQercurous chloride to a solution of NaOPh 
(Pouchet, 0 R 106, 276) — Al(OOaHa), Made 
by heating phenol with aluminium and All,, and 
pouring off the liqmd product (Gladstone a 
Tribe, 0 *7 89, 0, 41, 6, Hodgkmson, C N 
1877, 237) SpUt up on distillation mto AljO, 
and Ph^O, other products being phenol and a 
ketone 0„H,oO [97°] (o 280°), VJ) 182 2 — 
Aniline salt O^H.ONHsPh [87°] (181°) 
Formed by boiling aniline with phenol (Dale a 
Schorlemmer, A 217, 388 , Dyson, 0 J 43, 466 , 
Mylms, B 19, 1002) Tables (from alcohol) — 
p-Toluidine s a 1 1 C4H50NHjOaH4Me [81°] 
Needles (from hgroln) (Dyson) 

Comoinattons —1 With SO^ phenol forms 
an unstable compound which may be distilled 
at 140° (best in a current of SOj), and which 
crystallises m rectangular tablets If exposed to 
air it absorbs water and gives off SOj, The com 
pound melts between 26° and 30° (A Holzer, 
J pr [21 26, 468) —2 With CO^ If salicylic 
acid be heated m a sealed tube for two hours 
at 260° it IS resolved into phenol and CO,, but 
on cooling crystals resembling common salt 
with sides like staircases are formed These 
melt at 37° They are decomposedby heat, and 
also by water, alcohol, ether, and chloroform, 
mto phenol and CO2 (A Klepl, J pr [2] 25,464) 
The same compound is got from phenol and 
Uquid CO2 (Barth, A 148, 49) 

Formyl derivative GRO Liquid, 

boiling with decomposition at 180° (Seifert, 
J pr [2] 31, 467) 

Acetyl derivative C^HjOAo Phenyl 
acetate (196°) at 733 mm (Orndorflf, Am 10, 
368) Formed by boiling an alcoholic solution 
of phenyl phosphate with EOAc (Williamson a 
Scrugham, A 92, 317 , Kreysler, B 18, 1716) 
and by the action of AoCl on phenol (Cahours, 
A 92, 816) or of POCl, (1 mol 1 on phenol (8 
mols ) mixed with HOAo (3 mols ) (Nencki, J pr 
[2] 26, 282 , Seifert, J pr [2] 31, 467) Obtained 
also by boihng phenol with acetamide (Guareschi, 
A 171, 142) Heavy oil, saponified by KOHAq 
Reactions — 1 Sodium acts violently, giving off 
and forming EtOAc, phenol, salicylic acid, 
c,.h,a [48°] crystallismg from alcohol m 
ne^les, and G,9H,404 [138°] nearly insol al 
cohol, but crystallising therefrom in yellow 
needles (Hodgkmson a W H Perkin, ]un , C J 
87, 487, 721) — 2 Benzyl chloride after heatmg 
for 14 days leaves an oil with strong blue 
fluorescence which when saponified by alcohoho 
potash forms Oj^,oO [39°] (0 296°) and benzyl- 
phenol CjgHjaO [81°] (321°) (H a P)— 8 
^nzyl chloride and AlOl, ^ve HOI, toluene, 
anthracene, Ac^O, and CH,PhC4H40Ao — 4 
NaSEt forms PhONa and EtSAc (Seifert) —6 
at 100° gives phenyl pho^haie and 
0X0 001 001, [26°] (Michael, Am 9, 207) —6 
Chlorme m the cold forms A^01,p-ohloro-pnenol, 
and 04H401 (OAo) Ohlorme at 160° yields AoOl, 


I 0,H,01,(OAo), and mono- and di- ohloro phenols 
j (&elig, J pr [2] 89, 176) —7 Bromine forms 
j AoBr and O^BrOAo Excess of Br gives 
0,H,Br,0H and (Seehg) — 8 BzCl 

and a little ZnOl, give PhOBz (Doebner, A 
210, 255) 

Propionyl derivative CHOOOEt 
[20°] (211°) 80 410643,^19^^2 Formed 
by distilling phenol with excess of propionyl 
chloride (Perkin, 0 J 66,646) Large transparent 
prisms POlj at 100° followed by water gives 
oily CBHg01,0 (116°) (Michael, Am 9, 212) 

Butyryl derivative OgHgOOOCjH, 
(228°) S G i 1 0364 , 1 0269 Fq^-med from 

phenol and butyryl chloride JE&kin) 

Beneoyl derivative OgHgOBz Phenyl 
benzoate [69°] (814° cor) HF 61,804 

(Stohmann, J pr [2] 86, 7) Made by melting 
benzoic acid (11 g) with phenol (10 g) and 
gradually adding POOl, (13 g ) The product is 
washed with dilute KOH and crystallised from 
dilute alcohol, the yield being fair (12 g) 
(Kasiliski, J pr [2] 26, 62 , cf Ettling, A 53, 
87 , Stenhouse, A 58, 91 , Laurent a Gerhardt, 
A 76, 75, List a Limpricht, A 90, 190) 
Formed also by boiling phenol with benzamide 
(Guareschi, A 171, 14y and from phenyl phos- 
phate and NaOBz (Kreysler, B 18, 1719) 
Monoohnic prisms (from ether alcohol) Not 
saponified by boiling aqueous KOH, but saponi 
fled by alcohoho potash 

Salicyl derivative v 0 Oxr benzoic 

ACID ^ 

Methyl derivative OjH^OMe* Anisole 
Mol w 108 (165°) VD 3 79 (calc 8 73) 

S G 8 1 0110 (Pmette, A 243, 34) , V 997 
(Vincent, [2] 40, 106) OE (0°-10°) 00083 
S V 125 2 (R Schiff, A 220, 106) S H 405 at 
0° (Schiff, A 234, 300) Rqo 66 33 (Nasini a 
Bernheimer, O 16, 93) H F p 15,860 H F v 
13,830 (Thomsen, Th) , 32,718 [0,02-94,000. 
H2,0 = 69,000] (Stohmann, J pr [2] 35, 23) 

I Formed by distilhng anisic acid or the methyl 
derivative of salicylic acid with baryta (Cahours, 
A Gh [3] 2, 274 , 10, 363 , 27, 4391 Made also 
by heatmg PhOK with Mel at 110° (Cahours, A 
78, 225) Prepared by heating NaOPh at 200° 
m a rapid current of MeCl (Vincent, Bl [2] 40, 
106) Oil with pleasant odour, V sol alcohol and 
ether Cone HIAq at 140° splits it up into phenol 
and Mel (Graebe, A 189, 149) At 400° it de 
composes into phenol and ethylene (Bamberger, 
B 19, 1820) Ohlorme m the cold gives rise to 
[1 2]0«H401 OMe (c 200°), [1 3 OJOgHgO^OMe. 
[28°], (233°), and [1 3 6 610^01, OMe [60°] 
(249°) In presence of iodine, chlorine forms 
[1 2 3 6 6]OgHOl4 OMe [100°] (279°) and also 
CgOlg OMe [107°] (c 289°) Chlorine with I at 
60° forms 0,01. [220°], O.HClg [87°] and 
[186°] Chlorine with I acting on boiling amsole 
forms OgClg, COOlj, HCl, and some OOI4 Chlorme 
with SbOl, forms O.OlgOH [187°] and CCI4 
Ohlorme with SbOl* at 100° gives 0,01.0 [107°] 
(Hugounenq, A Gh [6] 20, 604) AcOl in 03, 
in presence of AlOl, forms OH, 00 0.H40Me 
(Gattermann, B 22, 1129), BzOl acts in hke 
manner 

Ethyl derivative O.HgOBt Phenetole. 
(172°) S G 8 9822 (Pmette, A 248, 86). V J>, 
4 27 (oalo. 4 91) OE (0'’-10'>) 00087.“ SV. 
148 6 (B Sohiil, A 920, 106) 8 H 499 (Sobiff, 



PHENOL. 


i 284,300) H F.p 39,775 (Stohmaim) Formed 
by distilling banom ethyl salicylate and by the 
action of EtI on OgHjOK (Cahours, A Oh, [3] 
27, 463 , Baly, A 70, 2b9) Formed also by the 
action of alcohol and ZnOl, on phenol (Eastropp, 
B 10, 1686) and by the action of di7 alcohol on 
diazobenzene nitrate or sulphate (Bemsen a 
Omdorff, Af% 9, 392) 

Preparation —Equal volumes of H2SO4 and 
alcohol are mixed and allowed to cool The 
hquid 18 then neutralised with soda and evapo- 
rated until Na^S04 begins to crystallise out The 
liquid IS poured off from the crystals, mixed with 
a strong solution of sodium phenylate, and 
hea ed in an autqplave at 150° under 7 atmo 
spheres’ pressure The sodic phenylate is made 
by dissolving phenol in caustic soda solution 
(S G 1 38) In calculating the amount of phenol 
it is assumed that half the alcohol forms sodic 
ethyl sulphate (Kolbe, J pr [2] 27, 426) 

Properties — Oil Yields with fummg HNO, 
a di nitro derivative [87 °] At 400° it yields 
phenol and ethylene BzCl in CS2 m presence 
of AlClj forms CgHj CO C4H4 OEt , AcCl acts m 
hke manner (Gattermann, B 22, 1129) 

Propyl derivative OjHjOPr (191°) 
SG 2 9639 CE (0°-10°) 00086 SV 172 
(Pmette, A 243, 35) H F p 46,574 (Stohmann) 
Isopropyl derivative PhOPr (176°) 

S G 2 958 (Silva, Z 1870, 249) 

Butyl derivative CgH4 0C4H9 (210°) 

SG § 95 CE (0°-.10°) 00089 SV 196 3 
Isobutyl derivative CgHj O CHjPr 
(198°) S G iS 939 (Riess, B 3, 780) 

Isoamyl derivative C^H^OC^H,, 
(225°) Formed from PhOK and isoamyl iodide 
(Cahours, C B, 32, 61) Oil, lighter than water 
Heptyl derivative CjEn^ (267°) 

S G § 9319 C E (0°-10°) 00091 S V 270 8 
Octyl derivative CeHjOCsH,, (283°) 
S G § 9221 C E 00084 S V 296 1 (Pmette, 
A 243, 36) 

Vinyl derivative (c 155°) 

S G 2 992 From the bromo ethyl derivative 
and alcohohc potash (Saban6eff, Bl [2] 41, 263) 
Bromo vinyl derivative G^B^r 

Formed from C IIjBrj, phenol, and alcoholic 
potash (Saban^eff, A 216, 277) Oil, decomposed 
by distillation 

Di brojiio vinyl derivative 
CiHjO CjHBr, [38°] Got from phenol, C^HBr,, 
and alcoholic potswh Gives PhO 02HBr4 [69°] 
Tri-chloro vinyl derivative 
CoH^OCClCClr [26 6°] (106° at 12 mm) 

Formed by the action of PCI* upon phenyl 
acetate Also obtained by the action of potas 
Slum phenol upon per chloro ethylene Crys 
taUine solid Volatile with steam (Michael, B 
19, 84o , Am 9, 207) 

Bromo-ethyl derivative PhOC,H4Br 
[39°] (240°-260°) Made from ethylene bromide 
and sodium phenol in alcoholic solution by di 
gesting for 3 hours at 100° Separated from the 
ethylene-ether, (PhO)2C2H4, bv distilling with 
steam, m which it is much more volatile 
Colourless crystals with characteristic odour, 
partly dec'^mposes on boiling V sol alcohol 
and ether (Weddige, J pr [2] 24, 242) i2s- 
actions — 1 Heated at 110° with alcoholic 
it gives crystals of HN(03H4 0Ph),E[Br, 
[316°], si sol alcohol Alkalis hoerate from 


this salt the free base imido di-etEylene di 
phenyl ether as an alkaline oil. With HOI it 
forms a salt, HN(02H40Ph),HCl [213°] It also 
forms a nitrate [197°] —2 With 0 nitre phenol 
potassium it forms Ph O O2H4 0CaH4N02, crys 
tallismg m pnsms, [86°] — 3 Heated with potas 
Slum p oxybenzoic ether m alcohohc solution it 
forms 04H5 0C2H4 0C,H4C02Et [81°], which, 
when sapomffed by alcoholic potash, yields the 
acid, OjHj 0 C2H4 0 CaH4 COjH meltmg at [196° 1 
(Wagner, J pr [2] 27, 227) 

Ghloro-ethyl derivative PhO O2H4OL 
[25°] (221°) Made from OAClBr and KOPh 
Reacts with EOEt formmg PhO O2H4 OEt (230°), 

S G 1 018 (Henry, G R 96, 1233), or (262°), 

S G 1 037 (Saban6eff, Bl [2] 41, 253) 
Penta-bromo ethyl derivative 
PhOC^Brj [103°-106°] From the di bromo 
vinyl derivative by successive treatment with al 
coholic potash and Br (Saban6eff, A 216, 282) 
Methylene derivative GBi^OPh)^ (294°) 
(Henry) , (299°) (Amhold, A 240, 201) S G 
is 1 114 (H ) , as 1 092 {A ) Formed from 
CH^Br* and KOPh (Henry, A Ch [5] 86, 269) 
Ethylene derivative [98 5°j 

(Burr, Z [2] 5, 166) . [95°] (Lippmann, 0 C 
1870, 46) Made from C2H4Br2 and EOPh at 
140° Crystals, si sol alcohol Br yields 
C,4H,4Br402 [c 100°] H2SO4 yields a disulphonic 
acid, whence C2H4(0 C2H4SO,)2Pb may be got, 
crystallismg from hot water in lammee 
Bromo propyl derivative 
C^HjO OH2 CHj CHjBr (246°-256°) Formed 
from phenol, trimethylene bromide, and NaOEt 
(Lohmajm, B 24, 2632) Oil Alcohohc NHl, 
at 100° forms (PhO CaH4)iNH which distils 
above 300° and gives B'HCl [20b°], and the nitros 
amme (PhO C3H4)4N NO [61°] Amhne forms 
PhO C,H„ NHPh [32°] which gives B'HCl [170°] 
With NaOMe in MeOH it yields PhO OMe 
(231°), while alcoholic potash solution forms 
PhO C,Ha OEt (329°, or probably 239°) The 
compound PhO OaH^ OH (250°) is formed by the 
action of nitrous acid on PhO OgELg NBLj (242°) 
which is itself obtamed by the hydiolyaia of 
PhO C,Ha NH CO CaH, COjH 
Trimethylene derivative 
CHj(CH,OPh)j [61°] A by product m the 
preparation of the bromo propyl derivative 
Allyl derivative PhO O3H5 (194°) 
From CaHjBr and NaOPh (Henry, B 6, 465) 

Di chloro allyl der IV ativ eEhO 
(114°-118° in vacuo) Got from PhOCOEt 
and PCI4 (Michael) 

Bromo allyl derivative PhOC,H4Br 
(240°) Got from CHg OHBr CHjBr and KOPh 
(Henry, Bl [2] 40,324) Alcohohc potash forms 
the piopargyl derivative (210°) 

Benzyl derivative v Phenyl ether of 
Benzyl alcohol 

Glucoside C.H4O C4Ha(OH)4 CHO [172°] < 
Formed by adding acetochlorhydrose to an aleo- 
hohe solution of PhOK (Michael, C B 89, 855 , 
Am 1, 306) Long neemes (from hot water), v 
sol water, sol alcohol and HO Ac H2SO4 forms 
a yellow solution Acetic anhydride and 
NaOAo at 100° yield the tetra acetyl denvative 
OaHjO C4He(OAc)4 CHO, which orystaUises from 
alcohol m long white needles 

Ref fences — Imido , Amido ni-noDO-, 
Bbouo-, Bbomo amido-, Bbomo iodo-nttro-, 

3h2 



PHENOL* 


BBOMO’Niino*, Ohlobo-, Tbi-ohlobO’Xodo-, 
ChX4»0-MZTBO-, IoDO-, DZ-IODO AISIDO-9 Iodo* 

NiTBO-, and Kitbo- phenols 

Bij^enol t; Dz-oxr-niPHBNm 

Tetra^enolv Fubfuranb 

PHEN0L.AZ0-C0MF0TTHD8V Oxy-benaene^ 
Azo- ooupomms 

Phenol-bidiaso- compounds v, Disazo oom* 
BOXTNnS 

FHEHOL-BLTTE v Di-methyl amdo phmyh 
mide ol Quinonb 

PBXNOLCABBOXYLIG AOIDi; Oxt-bbnzozo 

AOID. 

Phenol diearboxylic acid v Ozy phthalio, 
OZT-ZSOPHTHALZO, and OzY'TEBEPHTHALIO ACIDS 

Phenol toicarboxylio acid v Oxy-tbiubsio 

Aon> 

PBSN0L18ATIN v T>i-ojy diphbnyloxin- 

DOLB 

PHEBTOL-PHTHALElCir OjoH^O^ t e 

[o 263°] Formed by 

heatmg phenol with phthalio anhydride and cono 
E^SO* Obtamed also from di-amido-di-phenyl- 
phthalide by the diazo- reaction (Baeyer, A 202, 
36 , B 9, 1230 , 12, 642) Small crystals (from 
alcohol), V sol hot alcohol, si sol water Its 
solutions m alkahs and alkalme carbonates are 
red, but become colourless on neutralisation, and 
also on addition of excess of EOHAq but not by 
NH, The red colour of a solution in very dilute 
ammonia disappears on standing (Long, Am 11, 
84) AmUne does not give any colour with I 
phenol-phthalein AgNO, gives a violet pp 

Reactions —1 H3SO4 at 100° forms a sul- 
phonio acid, but at 200° it yields oxy-anthraqum- 
one — 2 POI9 yields di-chloro di phenyl phthal- 
ide [166°] — 3 Zxnc-dust and NaOHAq yield 
phenol-phthalin OOjH CH(09H40H)2 — 
4 Potash fimon gives dioxybenzophenone and 
benzoic acid — 6 NH,Aq at 170° forms OjoHjgNjO, 
[266°] 

D%- acetyl derwatxve C2<,H,2Ao204 [143°] 
Ckilourless tables (from wood spirit) 

Anhydride [175°] A by pro- 

duct m the preparation of phenol-phthalein 
^aeyer, A 212,347) Needles, msol NaOHAq 
Cone BijS04 forms a solution with green fluor- 
escence Bromme yields OsoHi^BroO, [268°] 
Alcohoho potash and zmc dust reduce it to 
phthahn 029H,403 

Tetra bromo-pheuol phthalein 02oHi9Br404 
te O.H4 0202(C,H2Br20H)2 [220°-230°] 

Formed by addmg Br in HOAo to a solution 
of phenol phthalein m alcohol Colourless 
needles (from ether), si sol alcohol and HOAo 
Alkalis form violet solutions, decolourised by 
excess H2SO4 produces di bromo-ozy-anthra 
quinone on heatmg to 150° Ao^O yields a di- 
acetyl denvative [134°] H2SO4 containing 
ENO9 forms bromorosoqumone C|2H4Br402, sepa 
ratmg from alcohol chloroform m red crystals 
with steel-blue lustre, insol water, fonmng a 
violet solution m H2SO4, and converted by boil- 
ing alcohoho potash into OjjHfBr.O, [264°] 
NH,Aq at 170° forms C2oH,2Br4N20, [above 280°], 
whence mtrous acid produces OMH|2Br9N40g, 
and AO4O yields 03„HgAo4Br4N20g [241°] 

PEENOL-PHTHALlBMir « 

Di-oxy- 


pfienyl-oxanthranol [212°]. Formed by ozida 
tion of phenol-phthahdm by dilute alkalme 
EMn04 (Baeyer, A 202, 100) Monodmio tables 

(from HOAo), a6c» 461* 49, j3»69° v 
sol alcohol and acetone. It forms a pale-yellow 
solution in EOHAq, and is reppd by HOI Cone 
H2SO4 forms a violet solution, and on heatmg 
produces ozyanthraqumone and p ithaho acid 
Reduced by zmo-dust and NaOHAq to phenol 
phthahdm POlg yields di-chloro phenyl-oz 
anthranol OjoH^OlgOg [166°]. Bromme gives 
02oH.9Br404 [above 280°], whence OMH,Ac9Br404 
[182°] may be obtained On addmg phenm to 
a solution of phenol-phthahdein m F2304» 
violet colour changes to blood-ied, and on a Idi 
tion of water a red amorphous pp is thrown 
down This pp forms a deep-violet solution in 
alkalis,and yields a orystallme bromo- derivative 
A mixture of NH,Aq and alcohol at 160° converts 
the red pp into OaoH,jNO, [260°], orystalhsmg m 
yellow needles 

Acetyl derivative [109°] 

Monoclmic prisms, a 6 c * 2 78 1 1 44 , 3 =* 77° 2^ 

PHENOL-PHTHALIBEiN GHLOBIDE v 
Di-OHIiOBO phbnyl-oxamthbanol. 

PHENOL-PHTHALIBIN v Dz-oxy-phbntl 

ANTHBANOL 

PHENOL-PHTHALIN 0„H,gO4 le 
OOJEL OgH4 0H(0gH40H)2. Ih oxy-tri phenyl- 
methane carhoxyUo acid [226°] Formed by 
reduction of phenol-phthalein with zino-uust 
and NaOHAq (Baeyer, A 202, 80, 212, 350) 
Small needles Forms a colourless solution m 
potash, coloured red by EgFeCy, through forma 
tion of phenol phthalein Yields a di acetyl 
denvative [146°] Sodium-amalgam yields 
phenol-phthalol CH (OH) CH(0gH4OH)2 
[190°], which gives a tri-aoetyl denvative [40°] 
Anhydride O20H14O, [217°] Formed by 

reducing the anhydnde of phenol-phthalein 
Small needles (from dilute alcohol) 

Di-ohloro-phenol-phthalm Anhydride 

[2a6'’-230'’] Got 

by the action of zmc and NaOHAq on the com 
pound OjgHjoCl^Oj derived from fluorescem (v 
vol 11 p 668) Small needles (from dil alcohol) 
Tetra-bromo-phenol-phthalm 
OO2H O.H4 CH(OeH,Br,OH)2 [206°] Formed 
by brommation Crystals (from benzene) Yields 
a di-aoetyl denvative [166°] (Bswyer, A 202, 80) 
Cono ELSO4 converts it mto tetra bromo phenol 
phthahom CMH,oBr40„ which crystallises from 
alcohol m golden needles, and is converted by 
oxidising agents into tetra bromo-phthalidein 
099H,9Br404 Tetra-bromo-phenol phthahdm is 
tetra-bromo di-oxy phenyl-anthranol, and its di- 
acetyl denvative crystallises in needles [256°] 
PHENOL-dTHNOLINE v Oxy PrfBNYIi- 

QtUN OLINB 

PHENOLS Compounds containing hydroxyl 
united to carbon, wbiioh forms part of a benzene 
nucleus (t; Bbnzekb and Alcohols) They much 
resemble the tertiary fatty alcohols, being more 
acid in character than primary alcohols Thus 
phenols and tertiary alcohols form hardly any 
acetate on heating with HOAo 'Phenols m 
which hydrogen m the 0- or p- position has b^en 
displaced by NOg or by a halogen are even more 
strongly acid m character (e g picric acid) 
Formation, — 1. By potash-fusion from sal< 



PHENOL SULPHONIO AOH). 




phonic acids -—2 By the diazo* reaction from acid displaces hydrogen in the o- or jp- position 
amido- oompoimds {v Dzazo-oompoundb) — 8 By by mtrosyl The prodacts are identical with the 
distillation of oxyacids either alone or with mono>oxims formed by warming qninones with 
lime —4. Halogens in a benzene nuolens may hydrozylamine hydroohlonde, but yield mtro- 
sometimes be displaced by hydroxyl by heating phenols on oxidation with alkaUne k^FeOy^ — 
with KOHAq in sealed tabes, thus»o- and jp- 19 Dtazo salts readily form Azo*ooMFon2n>8(2v) 
chloro-mtro ‘^nzenes give o-andp*nitro phenols 20 Dtazo-arrndo- compounds form oxy azo* com- 
by this treatment pounds Thus C^40fN2.NH0<^«01 heated with 

Properties of Phenol and its homologues — phenol on a water bath yidds 0gH401 Nj|.0JB40H 
Dissolve m NaOHAq but not m Na^GO^q and O^H^GIN^ (Heumann a Oeconomides, B% 
Phenols do not give rise on oxidation to an acid 20, 904) — 21 Bensoirichlortde aotmg on phenol? 
or iddehydeoontaming the same number of atoms m which there is an atom of hydrogen mthe 
of carbonyin the molecule They do not exchange p position to hydroxyl yields colourmg matters 
H 'or K on tlea^ent with KSH, nor do they related to aunn (Doebner, A 217, 228 , 267, 66) 
form ammomum salts They do not react (like FHEKOL o-SULPHOKIC AOID GASOf i e 
alcohol) with HCl FeCl, ooloors aqueous sola- 0«H4(0H) SO^H Formed, together with the 
tions of phenols, and products of oxidation are p acid, by the action of H2SO4 on phenol, 
often produced. H,SO^ to which 6p c of KNO, ^ especially m the cold (Kekul4, Z 1867, 199, B, 
has been added gives with a solution of a phenol 2, 330 , Faust, Z 1871, 339 , Armstrong, O J 
in HjS 04 a brown colour, changmg on warming 24, 1112 , 25, 12, 857) Prepared by dropping 
to green and blue (Liebermann, B 7, 248, 806, | H2SO4 on dry phenol at -10°, allowmg the pro- 
1098) I duct to stand for a week, and then distilling. 

Reactions — 1 Readily undergo brommation, | treatingwithBaCO,andKHGO, successively, and 


chlorination, and mtration — 2 H,S04 forms sul- 
phomc acids, the isomeric sulphuric acids being 
very unstable — 3 Sodium and GO, form oxy- 
acida on heating (Kolbe) —4 CkUnoform and 
KaOHAq form, on boihng, oxy-aldehydes (Tie- 
mann a Reimer, B 9, 824) — 5 GGI4 and 
addoholtc potash at 100° form oxyacids -- 
6 Ammomacal ZnCl, at 200°-300° converts 
phenols mto amines (Merz a Weith, B 18, 
1298 , 20, 644) —7 Solutions of NaHGO, and 
(NH4)HG0, yield oxyacids on heatmg with dioxy- 
phenol8(Ko8tanecki,B 18,3203) —8 Distillation 
over stnc-itisfreducesihe hydroxyl to hydrogen, 
forming the corresponding hydrocarbons — 9 AZ- 
hoyl cMondes and anhydrides yield alkoyl deriva- 
tives of phenols, especially if a httle powdered 
zmc be added (Schiaparelh, O 11, 69) When an 
alkoyl chloride is used oxy ketones are also often 
formed through the alkoyl entermg the benzene 
nucleus —10 Organic acids mixed with phenols 
readily yield alkoyl derivatives of the phenols 


on addmg POCl, or on heating in presence of 
2SnGl2 rR^mski, J pr [2] 26, 62 , Nenoki, M 
10,906) Alcohols m presence of ZnGl, form 
alkyl ether and higher homologous phenols — 
11 Alkyl derivatives of phenols spbt up 
on distillation into phenols and olefines (Bam 
berger, B 19, 1819) —12 The acid sulphuno 
e^ers of the form O1H4X 0 SO,H derived from 
0 andp- alkyl-phenols are oxidised by alkalme 
EMn04 to 0- and jp- oxy benzoic acids (Heymann, 
B 19, 704) —18 Alkalme solutions of phenols 
absorb atmospheric oxygen, forming dark 
coloured prodacts — 14 Homologues of phenol 
frequently yield oxyacids on fusion with potash, 
the alkyl side-cham being oxidised to carboxyl 
16 Aldehydes in presence of dehydrating agents 
form compounds of the form XOH(OY)„ which 
change to XOH(y''OH),. Thus (^naphthol 
and benzoic aldehyde give PhGH(OGi,H,), 
changing to PhGH(G|4H,OH)„ which is at once 

Converted mto the anhydride 


(Baeyer, B 6, 26 , Olaisen, B 19, 8316).— 
16 yPhihaZyl chloride usually forms phthahc 
^ ethers ^ Meyer, B, 24, 2600).— -17 Iodine and 
potash give di- and tn- lodo- denvatives (Mes- 
smger Ai^Vortmann, B. 22, 2316) —18. Nitrous 


1 


crystallismg the K salt (Allam le Ganu, C R 109, 
225) Grystals (contammg 1^ aq), meltmg at 50° 
and decomposing at a higher temperature, with 
liberation of H2SO4 Sol ether When heated 
with water it changes to phenol p-sulphomc 
acid (Post, A 205, 64) Possesses powerful 
antiseptic properties (Serrant, C R 102, 1079) 

Reactions — 1 Potash-fusion gives some 
pyrocatechm The action begins about 280° 
and attams a maximum (20 p c ) at 820° Soda- 
fusion also gives pyrocat^hm The action 
begins at 310° At 330° the yield is 6 pc 
Fusion with a mixture of potash and soda gives 
a still smaller yield (1 pe) of pyrocatechm 
Pegener, J pr [2] 20, 308) —2 Bromine-vapour 
actmg at —8° on the E salt yields bromo and 
di bromo derivatives — 3 BzGl forms PhOBz on 
heating with the K salt (SolommanoS, Z [2] 
5, 296) —4 Heated with dilute HGl at 140° it is 
spht up mto phenol and H2SO4 (Armstrong) 

Salts— KA'2aq [235°-240°] Golourless 
tnmetnc prisms, sol water — NaA' l|aq — 
BaA'saq needles S 26 at 100° — BaA', 2aq 
— PbA',aq tables, si sol water — The aniline 
salt yields phenol and anudo-benzene p-sul 
phonic acid on distillation (Kopp, B 4, 978) 

Methyl derivative G4H4(OMe) SOj|H 
Formed from the acid, KOH, Mel, and MeOH 
(Kektil4) — EA' aq needles, more soluble than 
its p- isomende (Haitinger, M 4, 173) Yields a 
chloride [65°] 

Ethyl derivative Forms a Esaltcrys- 
tallismg m plates 

Phenol m-sulphonie acid 0,H4(OH) SO,H 
Formed by potash-fusion from benzene m- or p^ 
disulphomo acid (Barth a Senhofer, B 9, 969) 
Needles (^ntammg 2aq) FeGl, gives a violet 
colour Yields resorem on fusion with potash 
— NaA' aq — KA' aq [200°-210°] Efflorescent 
needles —Kt0,H4S04aq—PbA',8aq. tables, v 
sol water —BaA'^iaq—OuA'^fiaq green tables 

Ethyl derivative Got 

by the action of KOH and Eu on the acid (De- 
lisle a Lagai, B 28, 8898) Dehquescent 
needles Y^ds a chlonde [88°] and an amide 
[181°], and is reduced by zme-dust and dilute 
H,S04 to (239°) —Salts KA'aq 

B^'2^ ne^es (from water) — CaA',8aq 



Bd^ 
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Pkenol |).snlplionio acid OtH4(OH) SO,H 
Formed by warming phenol with H2SO4 or 
ClSOaH. Formed also from amido benzene »• 
anlphomo aoid by the diazo- reaotion Highly 
deliquescent hydrated needles (Le Ganu, C B 
108, 386) 

BecLciums — 1 Bromine aotmg on a cold 
solution forms mono- and di-bromo- derivatives 
and finally tn bromo-phenol (Le Oanu)^— 2 
Boihng HIAq gives phenol (Benedikt a. Bam- 
berger, M 12, 4) — 3 Potash fusion forms a 
httle resorcm (Lmcke, J pr [2] 8, 43) — 4 POI5 
gives n-di ohloro benzene and C4H4OI 0 POClj 
(Kekul6, B 5, 875, 6, 943)— 6 MnO, and 
H2SO4 yield qumone (Schrader, B 8, 769) —6 
Dilute HCl at 160° forms phenol and H,S04 
Salts— KA' [400®] Six sided trimetno 

lameUffi a be- 879 1 1 002 — NaA' 2aq mono- 
clinio pnsms (Shadwell, J 1881, 874) — 
BaA',8aq S 60 at 100°-BaO.H4SO4 2aq — 
PbA'2 2aq — CoA'jOaq (Freund, A 120, 85) — 
NiA j8aq — OuA'jlOaq — AgA* — Aniline salt 
Plates [170®] Decomposed at 190® into 
phenol and amido benzene p sulphonio acid — 
o-Toluidine salt [c 192®] S 10 7 at 14® 
(Lecoo, J 1874, 747) — p Toluidine salt 
[202®] S 5 2 at 17® 

Benzoyl derivative 04H4(0Bz) SOjH 
Formed from PhOBz and SOj (Engelhardt a 
Latschmoff, Z 1868, 76) — KA' long needles 
(from water) — CaA'j — BaA'^ — PbA'a^aq — 
OuA'aCaq — AgA' 

Methyl derivative 04H4(0Me) SO,H 
Got by methylation The K salt forms needles 
Ethyl derivative CaH4(OEt) SO,H 
Formed from the acid, KOH, and EtI (EekuU, 
Z 1867, 200), and also, together with the 0- iso 
meride, by sulphonating phenetole (Lippmann, 
O B 68, 1332) — BaA'jj4aq crystals, v si sol 
hot watOT — KA' aq needles (from alcohol) 
Phenyl ether "BhAf Formed from phenol 
(2 mols) and G1S0,H (Engelhardt a Latschi- 
nofl, Z 1869, 298) Syrup, split up by water 
mto phenol and phenol sulphonic acid 

Anhydride Formed from the 

acid and POCl, (Schifl, A 178, 171) Powder, 
V sol water, v si sol HCLAq Coloured violet- 
red by FeClj Ppts gelatin and alkaloids Yields 
an acetyl derivative GjaH^AcS^O, 

Phenol disulphonio aoid 04H3(0H)(S0,H)3 
[1 2 4] Formed by warming phenol with H2SO4 
and SOf, and by allowing separate vessels of 
phenol and fummg H2SO4 (SGI 86) to remain 
for six months in vacuo, the acid absorbing the 
vapour of phenol (Eekul4, Z 1866, 693 , Le 
Ganu, 0 B 109, 442) Formed also from diazo- 
benzene sulphate and fuming H2SO4 (Griess, A 
137, 69, Armstrong a Prevost, B 6, 664) 
Nodular groups of deliquescent needles, v e sol 
water and alcohol HNO, yields picric acid 
Potash fusion gives pyrooatechin and its sul- 
phomc acid , soda fusion forms also proto- 
catechuic acid (Barth a Schmidt B 12, 1260). 
FeOl, gives a red colour (Stadeler, A 144, 299) 
Salts — E^'^aq Needles, decomposing 

about 270® S 33 at 100® — BaA''4aq S 19 6 at 
16°, — Ba,(C4H,S.O,). 6aq — Ba4(04H4S.0,)2 3aq 
SL sol water — Pb,(OAS,0,);6aq SL so! 
water — ^Ag^A" plates, v sol water 

Methyl derivative 04H4(0M^(S02H)s. 
Formed by solphonation of ams^o acid (Zervas, 


A 103, 842), and also from S02(04H40Me)2 and 
cone H3SO4 at 170® (Annaheim, A 172, 47) — 
BaA" 4aq monodinio crystals 

Ethyl derivative G4Hs(OBt)fSO,H), 
[1 2 4] Formed from amido benzene disulphomc 
aoid by tho diazo- reaotion (Zander, A 198, 25) 
Very deliquescent needles Yields a chloride 
[108®] and an amide [233°]—EHA"aq — 
BaA"2aq— BaA^'Saq v sol water 
Ethylene derivative 
C2H4^ OJBE4 SOiH),. Formed from CiH4(OPh)2 
and ■H2SO4 at 120® (Lippmann, Z 1869, 447) — 
BaA'^ xaq — PbA'' scaq plates, mrol cold water 
Phenol disulphonio aoid An unstable ? ''id 
is formed by heatmg the tnsulphomo acid with 
KOH (3 pts ) and some water at 150® (Senhofer, 
J 1879, 749) Yields K^A" 3|aq -BaA" 4aq — 
PbA'^ 4aq long prisms, v sol water 

Phenol tnsulphonic acid C4H^(0H)(S03H), 
[1 2 4 6] Formed by heating phenol (6 pts ) 
with (30 pts ) and PPj (16 pts ) at 180® 

(Senhofer, A 170, 110) Formed also by heating 
S02(C4H4 OH)a with fummg H SO4 at 190° (Au 
naheim, A 172, 28) Needles or short pnsms 
(containing 3Jaq) Coloured red by FeClg — 
NagA'^Saq — K^"'4aq — K 40 aH 2 SsO,o 2 aq — 
Ba^'^jlaq scales — BasA'^jlOaq plates — 
Cd^" 2 7aq — Pb40gH2SsO,o(OH)4 4^aq crystal 
hne powder — AgjA'" IJaq slender needles 
Beferences — Amioo-, Bkomo , Bromo nitiiO , 

Dl lODO , lODO NITBO PHENOL SULPHONIO ACIDS 

PHENOQUINONE C.^H, 0, [71®] Formed 
from phenol (1 mol ) and qumone (2 mols ), or 
by boilmg phenol with aqueous CrOg (Wichel 
haus, B 6,248, 846, NietzL, A 215, 134 , Hesse, 
A 200, 232 , Erhart, Ar Ph [3] 8, 481) Bed 
needles with green lustre, sol cold water, alcohol, 
ether, and ligroin Beduced by SOg to hydro 
qumone Bromine forms di bromo phenol 
PHEKOSAFBANIKE V Sapbanine 
PHENOSE 0gH,20g Formed by the action 
of aqueous GlOH on benzene m the dark, the 
resulting CgHgCljO, [10®] being extracted with 
ether and heated with very dilute Na^CO, (Ca 
rius, A 136, 323) Formed also by the electro 
lysis of toluene mixed with alcohol and dilute 
H2SO4 (Benard, 0 B 92, 965) Deliquescent 
amorphous mass, v sol water and alcohol, msoL 
ether Has a sweet taste Decomposes above 
100® Turned brown by acids and alkalis Pre 
vents ppn of cupno sulphate by potash, and 
reduces Fehling’s solution Does not undergo 
alcoholic fermentation Beduced by HI to hexyl 
iodide HNO, yields oxalic acid Ammoniacal 
lead acetate ppts OgH,Pb,Og 

PHENOXYACETIC ACID t; Phenyl deriva 
twe of Glycollio Acro, vol 11 p 638, and 
Ghlobo-phbnoxyaoetio acid 

PHENOXYACETIC AGBYLIO AOID u Caib 
oxy methyl dervoatvoe of Coumakic agio 

PHENOXYACETIC-CABBOXYLIC ACID v 
Oabboxtphbnoztaoetio aged 

7-PHENOXY BDTYBIC ACID O.oH.gOg le 
0,H,0CH2.0H2 0H2.C0,H [60®] Made from 

the mtrile and HGlAq at 100° Silvery plates, 
msol water, v sol alcohol — AgA* * white orys 
tallme powder, decomposing at 200® 

Nitrile PhOOaHgON [46®] (288°). 

Formed from PhO G,BQBr, alcohol, and aqueoua 
XGy (Lohmann, B. 24, 2640), and from r-onloro* 
butyromtnie and NaOPh (Gabnel, B^ fii 8231 )k 



PHENYL. AOETAMIDINE. 


VSThite needles Gone HjSO^ converts it into 
OeH 4 (SO,H) 0 0,Hg CONH- [211®], a crystalline 
powder which gives BaA^ as white crystals 
insol Aq Yields PhO 04 Hg NH^ (256®) on re- 
duction 

FHEKFBOPYL- COMFOUNDS v. Pbopyl- 

PHENYL- COl BOUNDS 

PHENFKOFTLAKIirE v Amido PHENYL- 

PBOPANB 

FHENTTYIO ACID v Phenyl methyl pur- 

FDBANB OABBOXYLIO ACID 

FHENYL The monovalent radicle OaH^. 
It IS morp chlorous in character than methyl 
anc’ ethyl (V Meyer, B 20, 634) 

Diphenyl OiJaCJo Mol w 

164 [70°] (264°) (Schultz, A 174,205), (263° at 
716 mm ) (Bamberger a Lodter, B 20, 3077) 

H 0 V 1,492,800 (Stohmann, J pr [2] 40, 86) , 
1,508,700 (Berthelot, Bl [2] 47, 866 , A Ch [6] 
10, 448) H C p 1,494,300 (S ) , 1,610,100 (B ) 
HP- 19,800 (S ) , - 37,100 (B ) S V S 164 26 
(SchifT) Occurs m the coal tar oils boiling at 
200°-300° (Buchner, B 8, 22 , Schulze, B 17, 
1203) 

Formation —1 By addmg slices of sodium 
to bromo benzene and distilling after 24 hours 
(Fittig, A 121, 361 , 132, 201 , Schultz, A 174, 
201 , Engelhardt a Latschinoff, Z [2] 7, 259) — 
2 FVom chloro benzene and sodium amalgam 
(Church, G J 16, 76) —3 With other hydro- 
carbons by passing benzene vapour through a 
red hot tube (Berthelot, Z 1866, 707), and 
formed t^onsequently in many reactions in which 
benzene la produced at a high temperature — 4 
By passing benzene vapour mixed with SbOl, or 
SnCh through a red hot tube (Watson Smith, 
C J 30, 30 , Aronheim, B 9, 1898) — 6 A pro- 
duct of the passage of azobenzene through red 
hot tubes (Claus, B 8, 37) — 6 By the action of 
red hot zme dust on di phenylene ketone-oxide 
7 By heatmg diphenylene ketone dicarboxyhc 
acid with lime (Bamberger a Hooker, A 229, 
165) — 8 From benzidine by the diazo- reaction 
(Gness, Tr 1864 [8] 692) —9 By heating phenol 
with K at 240° and ppg with water — 10 By 
subjecting bromo benzene to an electnc current, 
using zinc for the positive electrode (Chnsto 
manos, O 6, 402) —11 In small quantity in the 
decomposition of diazobenzene salts by alcohol 
(Gness) and by SnOl, (Culman a Gasiorowski, 
/ pr [2] 40, 97) 

Preparation — 1 By slowly passing benzene 
through a red hot iron tube By successive 
passage of the unchanged benzene through the 
tube the yield may be raised to 97 p c of the 
theoretical (Adam, Ch [6] 16, 224 ,c/ Luddens, 
B 8, 870)— 2 31 g aniline are dissolved in 40 g 
cono^ H^SO^ and 160 g water, and diazotised 
with 31 g NaNOj 100 g 90 p o alcohol is then 
added, followed gradually by 60 g finely-divided 
copper After stirrmg for one hour it is finally 
distilled with steam The yield is 6-7 gnns Iron 
and zmo-dust may also be used The temperature 
must not rise above 80°-40° (L Gattermann, B 
23, 1226) 

Properties —Indescent nacreous scales (from 
alcohol), V sol hot alo^ol and ether 

fteactwns — 1 Readily yields di-bromo- and 
di-ndtro- denvatives Gfalorme, m presence of 
SbCl„ yields CuH^Ol and OisH^Ol, (Kramers, A. 
189, 142) —2 Heated in a stream of 01 in 


presence of 1 the product is 0,.01i, (Buoff, B 9, 
1048 . of Merz a. Weith, B 16, 2881) —3 A 
mixture of diphenyl and ethylene passed through 
a red hot tube yields benzene, styrene, anthra- 
cene, and phenanthrene (Barbier, A Ch, [ 6 ] 7, 
682). — 4 0rO,O4 m HOAc oxidises it to benzoic 
acid (Carstanjen, J pr [2] 2 , 79 )— 6 AlCU 
yields, on heating, benzene and a pitchy mass 
(Friedel a Crafts, 0 B 100, 692) Diphenyl 
(16 pts) heated with AlCl, (1 pt) and CHgCl, 
(10 pts ) yields diphenylene-methane (fluorene) 
[113°] and {O.H. O.H 4 ),CH* (810®-820°) (Adam, 
Bl [2] 47, 686 ) —6 AlCl, and COOL give 
(C 4 H 4 OgHJjOO [229°] Acetyl chloride and AlCl, 
give 0,H, C,H 4 CO CH, [ 121 °] — EtCl and AlCl, 
give C,H, 0^4 OjH, (286°) and O^H, C,H»Et, ( 0 . 
307°) In all these cases the compounds are m- 
denvatives (Adam, A Oh [ 6 ] 15, 224) 

Dihydride O^H,, (249°). (jtot by the 

action of boihng alcoholic potash on C] 2 H, 4 Br 2 , 
which 18 formed from OjoH,, and Br (Bamberger 
a Lodter, B 21, 843) Oil, volatile with steam, 
sol ether Yields OijHjjBrj 

Tetr a hydride (245°) at 716 mm 

Got by reduemg diphenyl dissolved m amyl 
alcohol with sodium (Bamberger a Lodter, B 
20,3077) Liquid Yields 0 | 4 Hi 4 Br- and Cj^HiBr, 
[134°] 

References — Amido , Bromo , Bbomo amido , 
Bromo nitro , Chloro , Di chloro di nitro , 
Di lODO , Nitro-, and Oxy-, diphenyl 

FHENYL-ACETAHIDE v Acetyl derivative 
of Aniline and Amide of Phenyl-acbtio aoxd 
FHEKYL-AOETAMIDINE C,H,,N 2 i e 
OgH, CH, C(NH) NHji Formed from the thio 
amide CH,Ph CS NBL, by the action of ammonia 
and atmospheric oxygen, or of ammonia and 
HgCl, (Bemthsen, B 8 , 1319, 9, 429 , A 184, 
321) Formed also from CH^h C(NH,C1) OEt 
and ammonia (Luckenbach, B 17, 1423) Crys 
tals, decomposed by heat, v sol alcohol, ether, 
and warm water Absorbs CO, from the air 
Decomposed by heating with water and alcohol 
into NH, and CH,Ph CONH,. 

Salts — BHClaq — B',H,Pt01, — BHjSO, . 
tables, V sol water and alcohol — ^B'gH^S^O,. 
[198°] Needles (from alcohol) — EHNO, Mono- 
climc crystals (Lessen, A 266, 165) — B'HOAo 
[193°] Stellate groups of needles (from alco- 
hol) — ^B'^HjCgO, prisms 
Di-acetyl derivative 
CAOH2 0(NAo)NHAo [173°] Four sided 
tables (from water), si sol alcohol and ether 
Phenyl - aoeta^dine CH, C^NPh) NH,. 
Formed from acetonitrile and aniline hydro- 
chloride at 170° (Bemthsen, A. 184, 368) OiL 
B'HaOaO, V e sol water 

s-Dl phenyl-aoetaxnidine 0,4H,4Na %,e 

CH, C(NPh) NHPh EthmyVdvphenyl-amidine 
[132°] Formatum-—! From aniline (3 ptsl^, 
HOAo (2 pts ) and PCI, (2 pts ) (Hofmann, C 
62, 729) — 2 From acetanilide (2 mols ) and PCI, 
(1 mol ) (Lippmaim, B 7, 641 , Wallah, B 8 , 
1667) —8 From aoetomtrile and amline hydro 
chloride at 240° (Bemthsen).— 4 By passing 
HCl mto heated aeetamlide (WaQaeh, B 15, 
210) —6 By-product m the pr^aration of thio 
anetanilide from aoetanihde and P,S, — 6 By 
difitiUatioa of thibacetanilide (Jacobsen, B 19, 
1072) 
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Preparation —By heating a miiture of equal 
weights of aoetamhde and aniline hydroohlonde 
Properties —Slender needles or thin prisms, 
si sol. mcohol, f omimg a neutral solution, nearly 
insol water, v. sol ether Cone H,S04 forms 
amido-benzenep sulphomo amd and acetic acid. 
Tin and HOI reduce it to anilme and HOAo 
Fuming HNO, forms the insoluble mtrate of a 
di mtro-donYativeO,4H,jN404HNO, [182°] (Bie- 
dermann, B 7, 640) COOl, at 60° forms 
OigHiaNjOjCl^, whence NaOEt yields 
[91°] crystaUising from ether (Loeb, B 18, 2427, 
19» 234^) Excess of COOl^ m benzene yields 
OjiHjjNp [118°], which is decomposed by dilute 
HOI mto amhne and phenyl cyanate Cyano- 
gen passed into an ethereal solution forms 
0,4H,4N40, a white crystalline powder [166°] 
EtI yields oily CH,.C{NPh) NPhEt, whence Mel 
followed by moist AgP produces strongly-alka 
hne 0H,0(NPh)NPhEtMe(0H) — B'HCl 
tables, m sol water — B^aByPtOl^, — B'HNO, 

phenyl-aeetaxnidine OH, 0(NH} NPh, 
[63°] Formed from diphenylamme hydro- 
ohlonde and acetomtrile by heating for a week 
at 150° (Bernthsen, A 192, 26) Monodmic 
tablets or thick prisms , a hc^l 142 1 1 222 
V sol alcohol, formmg an alkaline solution 
CSj at 100° gives di phenyl-thioacetamide The 
hydroohlonde is v e sol water — B',H,PtCl, — 
B^NOS Colourless tablets 
Bi phenyl-acetamidme 

0,H, OH,.C(NPh) NH, Phenyl phenyl acetam- 
laine [o 128°] Formed, with HjS, by heating 
C,H,OHyCSNH, with aniline hydroohlonde 
(B ) Formed also by heating phenyl-aceto- 
nitrile (benzyl cyanide) with aniline hydro 
chlonde at 230° and by the action of iodine 
on a mixture of amhne and phenyl thioacet 
amide Small needles or lammss, v si sol 
water, v sol alcohol and ether May be sub 
limed Boiling dilute alcohol decomposes it 
into anilme and OH,Ph CONH, 

Tri-phenyl-aoetamiduie , 

C,H,CH,C(NPh)NHPh [108°] Formed from 
O4H,0HlC(NH,01)OEt (1 mol) and alcoholic 
anilme (3 mols) (Luckenbach, B 17, 1427) 
Plates (from alcohol) — B'^H^PtOl, plates 
Beference — Di-bbomo di phenyl acetam 


gas bubbles begm to nse A violent reaction 
occurs, heat bemg again apphed when this 
subsides, until no further reaction takes place 
The acid partly crystaUises out, and is partly 
extracted with ether (W Slasdel, B 19, 1949) 
Properties —Thin laminae, si sol cold water, 
y. sol hot water, alcohol, and ether^ 

Reactions — 1 Yields benzoic" aldehyde, 
formic acid, and CO, when oxidised by ohronuc 
acid mixture — 2 HNO, yields o- and p- nitro 
acids (Pirogoff, B 6, 332) — 3 Electrolysis of a 
dilute solution gives benzoic aldehyde and benzoic 
acid and two neutral substances [93°] and [115°] 
(Slawik, B 7, 1061) —4 Ozonised oxygen yields 
PhCH^ CO 0 CH,Ph (318°) — 6 When admi- 
mstered to animals it appears m the urine as 
phenyl aceturic acid, and increases the amount 
of urea (Salkowski, B 12, 653 , H 12, 222) — 
6 PhtJiMlic anhydride and HOAo form benz 
yhdene phthahde on heating Tetra chloro- 
phthalic anhydride (40 pts ), phenyl acetic acid 
(20 pts ), and NaOAc (1 pt ) form, m like manner, 
CHPh 0,0,.0,Cl4, melting above 360°, whence 
NaOH forms OH,Ph CO 0,Cl4 CO,H [176°] (Ga 
bnel, B 20, 2869) Di-ohloro phthaho anhy 
dnde forms the corresponding compound 
CHPh 0,0, OgHjOl, [210°], whence alkalis yield 
0,,H,oCl,0, [117°] —7 HIAq and P at 200° form 
C,H„PO, [136°], which crystallises from water 
m needles, and gives CaA" 2aq, BaA'' 2aq, and 
Ag,A" (Guye, J 1884, 468) 

Salts — CaA', 3aq — CaA', 2aq — BaA', 3aq 
V sol water — PbA'^ aq — AgfA' small iammae 


Methyl ether mk! [220°] SGi5i044 
Liquid (Badziszewski, Z [2] 6, 358) 

Ethyl ether Ptik* (229° cor) SG ^ 
1 086 Converted by heating with sodium into 
acetic ether, sodium phenyl acetate, a solid 
C24H,,0, [176°] (?tn phenyl-phloroglucm), and 
an oil (? CHjPh CO CHPh CO^Et) (Hodgkinson, 
O J 37, 481 , 0 / Proc 2, 189) 

Amido ethyl ether CHJNHj) CH^A' 
Formed from 02H4Br NH CO CH^h and hot 
water (Elfeldt,B 24,3222) — B'C„H,N,0, [138°] 
n Propyl ether PrA' (238° cor) SG 
^ 1 0142 Made by heatmg alcoholic potassium 


phenyl acetate with PrI for two days Sodium 
acts on it, fornung propyl acetate, sodium 


— — phenyl-acetate, a yellow oU O22H20O2, (335° at 

FHENTL ACETATE v Acetyl denvatnie of | 50 mm ), and a small quantity of a solid,C^oH240j, 

Phenol. forming white needles (from petroleum), l170°], 

PHENYL-ACETCHLOEAMIDE v Chloracet S G ^ 1 039 This solid is also formed by the 
anilide in th e article Aniline action of sodium on the oil O22H2QO2, as well as 

PHENYL-ACETIC ACID OgHgO, le on the corresponding oil OjgHjgOg formed from 

OgHg GHj-CO^ Alphatoluylic acid Mol w ethyl phenyl-acetate The solid forms an acetyl 
136 [77°] (266 6° cor ) S G 1 0778 , derivative [100°] (Hodgkinson, 0 J 37, 483) 

10334 HOp 933,200 (Stohmann, J pr [2] Iso ‘butyl ether (147° 

40, 134). H 0 V 932,600 H F 94,800 (Stoh- cor ) Sodium gives isobutyi acetate and a^a oil 
mann) , 69,000 (von B^henber^ (Hodgkinson, C J 37, 486) 

Formatum^—l By sapomfication of its Beneyl ether PhCHjA' (318°) (8), 
O-tnle (Cannizzaro, A. 96, 246 , <7 H 62, 966 , (270° at 160 mm ) S G 1 094 Got by heat- 
64, 1226)— 2 By boiling vulpic acid with baryta ing benzyl chloride with alcoholic potassium 
water (MOller a Strecker, A 113, 64)— 8 By phenylacetate for a week (HI Heated with 
reducing mandelio acid with cone HIAq and P sodium it forms sodium phenyi acetate, the salt 
(Crum Brown, Proc Roy 80 c Edinh 6, 409) — of an acid [120°], possibly a-^-di- 

4 By the putrefactive fermentation of prot^ds phenyl-propioiuo acid, and an oil, CgHggpg (820° 
(Salkowski, B 12, 649 , H 2, 420 , 9, 607) at 60 mm ), possibly the benzyl ether of that 
Preparatum , — ^By convertmg benzyl obloride acid 
into thenitnle (benzyl cyanide), mixing 100 grms Chloride OBJPh COCl (108° at 17 miii.). 

^ tl^ ovamde with 300 grmi of a mixture oi S G ^ 1 1682 (Ansohdtz a Bems, B 20, 1889; 
3 vols of H^SOg and 2 vols Aq, and heating till Hmsberg, B 23, 2962). 
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Anhydride (CE^h CO) fi [72 5^] Formed tractmg with alcohol the product of the action 
from the chloride and the Ag salt (A a B ) of ZnEtg on the isomeric nitrile (Frankland a. 

Amide CByPhCONH, [168®] (288®) TompkiM, C J 37,668) Occurs m small 

Formed from the nitrile by heating with alcoholic quantity m the product of the action of al- 
I^SH (Weddige, J pr [2] 7, 99) Formed also cohohc KCy on benzyl chloride (Pinner, B 17, 
by heatmg^ phenylacetamidme hydrochloride 2010) Silky needles Hardly sol alcohol, sol. 
vnth oxalaCjetic ether and dilute (10 pc) CSg. and glacial acetic acid Forms a gummy 

NaOHAq (Pinner, B 22, 1627), and by the mass with warm dilute HCl, possibly a salt 
action of yellow ammonium sulphide on aceto> Di-phenyhacetio acid 
phenone (Willgerodt, B 21, 634) Plates, v sol OHPh^ COgH Deoxyhemilic acid Mol w 
hot water Forms with HgO a compound 212 [148®] Formed by reducmg benzilic acid 

crystalhsmg m needles [208®] (Beimer, B 13, with HIAq (Jena, A 155, 84) and by heating 
741) K^rO apd HOAc give CBLjPh CO NBffir CHPhBr COJ3 (1 moL) with benzene (1 mol ) 
[12 j®], crystallising from benzene in needles, and | and zmc dust (Symons a Zmcke, B 6, 1188, A 
yieldmg benzylamine on warmmg with potash 171, 122) Obtained also by saponifying its 
(Hoogewerff a Van Dorp, 1? T O 6, 386) | nitrile or amide Needles (from water) , si sol 

Aldehyde and a few drops cone HClAq give | cold water, v sol alcohol and ether Yields 

(C^Hj CHg CO NH)^CHMe [228®] Chloral gives | benzophenone on oxidation, and ^ phenyl 
an analogous body j methane on distillation with soda lime Bromine 


Diethylamide CH,Ph CO NEt^ [86®] 
(296® uncor ) Formed from the chloride and 
diethylamine in ether (Hausknecht, B 22, 324) 
Bromo-ethyl amide 
CHgPh CO NH C,H,Br [85®] Plates 
/3 Bromo propyl amide 
CHgPh CO NH CH^CHMeBr [46®] Formed 
from the chloride and CjH^r(NHg) Needles 
7 Bromo propyl-amine 
CHj^h CO NH CHyCH 2 .CHgBr [44®] Needles, 

converted by KOH mto CH,<^^ ^>0 CH^Ph 
(Elfeldt, B 24, 822-4) 

Anil\de CH^PhCONHPh [117®] (Hof. 
mann, B 13, 1225) Got, by intramolecular 
change, by the action of PCI, on the oxim of 
deoxy benzoin (Gunther, A 252, 7D 

Di-phenyl amide CHjPh CO NPh^ 
[72®] Satmy needles (from ether) (Hausknecht) 
Phenyl hydrazide Cj^Hj^Np [167®] 
White flakes (Bulow, A 236, 196) 

Nitrile 0,HjCHg.CN Benzyl cyanide 
(232® cor) SG J^1015 HC 1,023,000 HP 
-27,900 (Berthelot a Petit, C B 108, 1219) 
The chief constituent of the oils of garden cress 


forms CPhjBr CO^H 

Salts — BaA'g 2aq Efflorescent monoolimc 
crystals — CaA ^ 2aq — AgA' amorphous pp 
Methyl ether MeA' [60®] Plates (from 
alcohol) (Rattner, B 21, 1316) 

Ethyl ether EiM [68®] Pnsms 
Amide CHPh.CONH^ [166®] Got by 
I action of KOH (6 g ) in alcohol on the mtiile 
1 (2g) (Anschutz a Romig, A 233, 847), and by 
! heating the ammonium salt under pressure at 
j 230® (Neure, A 250, 141) Plates (from alcohol) 
Nitrile CHPh^CN [76®] (N ) , [73°] 

I (F a S ) (183® at 12 mm ) Formed by heat> 

ing CHPhjBr with HgOy* for 18 hours at 
165®, and extractmg with benzene (Fnedel a 
Balsohn, Bl [2] 33, 589) and by heating the 
I acid with lead sulphocyamde at 170® (Freund a 
I Immerwahr, B 23, 2845) Got also, together 
with a polymeride [168®], by nitrating di* 
phenyl ethane and reducing the resulting 
0,4H,oNp^ [148°] with SnCL^ and alcoholic HCl 
(A a. B ), and by treating the amide with PCI, 
m POClg (N ) White needles (from ligrom and 
ether) Aloohohe NaOEt and benzyl chloride 
form CPhg(CH,Ph) CN [126°] An ethereal 


{Lepidium sativum) and of nasturtium {Tro solution of lodme (1 mol ) gradually added to an 
pceolum nuyus) (Hofmann, B 7, 1293) Formed alcohohc solution of the nitnle (2 mols ) and 
by boilmg benzyl chloride with alcohohc KCy NaOEt (1 mol ) forms CN CPhj.CPhyCN [c 
(Cannizzaro, A Ch [3J46,468) Preparation — 230®] 

By digesting benzyl chloride (1 kilo ), crude Tri-phenyl aoetio aoid CPh, CO^H [264°] 
KCy (1 kilo), and dilute alcohol for a week Formed by the action of fuming HClAq and 
Tnbenzylamine remams in the retort after dis* HOAc on the nitnle at 200° (E a 0 Fisohei, B 
tilling off the benzyl oyamde below 800® Re- 11, 1598 , A 194, 242) Prepared by heating 
actions — 1 A specimen (200®-230®) treated with CCl, CO^ (250 g ), benzene (340 g ), and AlCl, 
ZnEtj, the temperature bemg kept below 130®, (250 g ), mixmg the product with water and dis 
formed a product which, when decomposed by tilhng with steam, the residue of alummium 
alcohol,gaveoyanbenzine(CgH,N)Aandbenzaoin, tnpbenylacetate is decomposed by NH,Aq and 
C,^;,N,0, an indifferent body [160°] — 2 Re. the filtrate ppd by HCl , the yield being 6 p o 
ducetf by sine and HClAq to C A CH^CH, NH, (Bibs a T6lle, J pr [2] 32, 624) In this pre- 
(Bemthsen, B 8, 691) —3 Alcoholic ammomum paration two by products (C,H 40 )ii [826°] and 
sulphide forms C,H, C^CS NHj [98®] — 4 (C,*H*0)» [75°] crystalhsmg m yellow needle^ 

Water at 250° forms the amide , ammonium are also formed Monochmo prisms (from aloo> 
acetate acts m like manner ffiemthsen, B 9, hoi), si sol HOAc Very feeble acid TheNH, 
429) — *5 Bromine tonne 0,^ CHBr CN and salt gives off NH, spontaneously The K salt, 
very sparingly soluble OgH, CdBr CBr(NH) [c ppd as needles by cone KOHAq, is decomposed 
200®], which iscrystalhne, IB decomposea by hot oy water Fummg H,S 04 at 100° forms 
water and^cohol, and yields mandehc acid when SO,H C^H, CPh, CO^, which yields BaA"aq, 
boated with dilute HCl at 160® (]^mer, B 14, an amorphous salt —Salt AgA' Powder, not 
1797 ) Pyruvic acid and H^SO^ in the cold affected by light 

form 0 „H,oN* 0« [146®] (Bdttmger, B 14, 1600). Nitnle CPh,.'3N [127 6°] Formedfrom 
Paranitrils(0,H,N)H n«8? Cpanbsnstns. HgOy, and CPh,Cl at 160® and fromKOy and 
P7J.O] {F *4 T ) , [221°] (P.) Obtained by ex- CPh»Br (Bibs, JB 17, 700) Monochmo prisma 
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(from ligrolh or HOAo) Oon verted by alooholio PHEKYLACETIMIBAMIDE p PHEimr 

potash into a polymende [210'^] orystaJUsmg in aobtamibimb 

colourless needles PH£inrL.AO£T.IMIDO.£THTL ETHEB 


Beferences — Amido-, Bbomo-, Brouo aikido , 

BbOMO NITBO-, OuLOBO , lODO-, and OXT PHENYL- 
ACETIC ACID 

PHEHYL-ACETIG ALDEHYDE G^O %e 
OeHsGH2.CHO. (206®) (Badziszewsky, B 9, 
872), (194®) (Etard) 

Fc/rmatvon —1 By distilling calcium phenyl- 
acetate with calcium formate (Cannizzaro, A 
119, 264) —2 From o bromo- (or chloro ) /3 oxy- 
phenyl-propiomc acid CHPh(OH) OHBr COJE 
by distillmg with dilute Na^CO, , the yield being 
76 p c (liipp B 16, 1286 , Erlenmeyer, A 219, 
179) -8 By boiling PhCHfOH) CH^OH (1 pt ) 
for an hour with H2SO4 (3 pts ) and water 
(12 pts ) (Zincke, A 216, 301) Stronger H2SO4 
yields [101°] —4 From ethyl benzene by 
successive treatment with CrOjOl^ and water 
(Etard, A Oh [6] 22, 248) -6 By distilling 
phenyl glyoidio acid with dilute H2SO4 (Erlen- 
meyer, B 18, 304). 

Properties -Oil Forma a crystalline com- 
pound with NaHSO, 

Beactiona — 1 With acetoacetic ether and 
NH, it yields benzyl-di-methyl pyridme di carb- 
oxylic ether dihydnde 04H2N(C;H,)Me2(C02Et)j 
[18 6 2 6] [116®] (Jeaurenaud, B 21, 1784) —2 
HCy forma OH,Ph OH(OH) ON [68®], S 1 at 
16®, crystallising in stellate groups of colourless 
needles, V sol alcohol — 3 HNO, (SO 149) at 
— 12° give 0 andp- mtro benzoic aldehyde 
Phenyl-hydrae%de OHjPhCHN^HPh 
[68®] Prisms, v sol alcohol Converted into 
phenyl indole by heating with ZnClj at 180® 
(Fischer a Schmitt, B 21, 1072) 

V' Ethyl derivative CgHjCHCHOEt 
(217°) S G § 981 Formed from « chloro- 
styrene and alcoholic potash (Erlenmeyer, B 
14, 1868) Oil, easily decomposed by heating 
with water mto alcohol and the aldehyde 

Di-phenyl-aoetio aldehyde CHPh^ CEO 
(316°) Formed by heating hydrobenzoin (1 pt ) 
or isohydrobenzoin with (6 pts of) dilute (20 p 0 ) 
H2SO4 for 8 hours at 210® (Zincke a Breuer, 
B 9, 1769, A 198, 182, Weise, A 248, 38) 
Oil, V sol alcohol and ether Yields benzo- 
phenone and CO, on oxidation Forms a orys 
talhne compound with EHSO, Alcoholic potash 
yields di phenyl-carbinol anddi-phenyl methane 
Nascent HCy yields CHPha OH(OH) CN, upon 
which alcohohc hydrogen chlonde reacts with 
formation of OHPh^ OH(OH) O(NHaCl) OEt 
[186®] The aldehyde appears to form condensa- 
tion products [168®] and [214®] on standing 
Phenyl hydrazide CHPh^CHNaHPh 
Flat stellate needles (from hot alcohol), v sol 
ether (Budolph, A 248, 101) 

Oxim OHPhyCH NOH [120®] White 
needles, formed together with another body 
[146®] by the action of hydroxylamine in dilute 
alcohol (Auwers, B 24, 1780) 

FHEHYL-ACETIC CABBOXYLIC ACID v. 
Oabboxt-pbbnyl-acbtio AOm 

FHENYL-AOET-IXIDO.ACETATE 
OACHyC(NHJOAc [129®] White needles 
V e soL aloohol, si sol cold water Formed by 
boihng phenyl acet-imldo einyl ether with Ao,0 
(Imokenbaob, B. 17| 1423) 


GA CH, 0(NH) OEt The hydrochloride B'HGl 
[c 85®] 18 formed by passing dry HCl into a so- 
lution of phenyl-acetomtrile In absolute alcohol 
(Luckenbach, B 17, 1421) The f: ae base is a 
colourless liquid of aromatic odour, decomposed 
on distillation mto aloohol and phenyl aoeto 
mtnle The hydrochloride is resolved on fusion 
into phenyl acetamide and EtCl 

FHENYL-ACETONITEILE v Nitnle of 
Phenyl acetic acid 

PHENYL ACETONYL SULPHIDE CgH, SO 
U PhS CHj CO CH, [85®] (144® at 16 mm ) 

Formed from chloro acetone and NaSPh (Delisle, 
B 22, 308) Large tables (from ether), turned 
dark violet by hot HjS04 Yields a phenyl- 
hydrazide [83®] 

The corresponding sulphone Ph SO^ CH^Ac 
[58®] IS formed from chloro acetone and sodium 
benzene sulphmate (B Otto, B 19, 1642) 
PHENYL ACETOPHENONE 
[1 3]0^4 O4H4 CO OH, [121°] (c 32G®) 
Formed from diphenyl, AcCl, and AlCla (Adam, 
A Ch [6] 15, 265) Pnsms, reduced by sodium 
amalgam to the carbinol [86®] 

DI PHENYL ACETOXIM (so called) v Oxim 
of Benzophenone 

PHENYL-ACETUBIC ACID 
OHgPh CO NH CH^CO,H [142®] S 73 at 12® 
Occurs m horses* unno, and is also found in 
urine after a dose of phenyl acetic acid (Sal 
kowski, B 17, 3010 , H 7, 162) Formed by the 
action of the chloride or anhydnde of phenyl 
acetic acid on glyoocoll (Hotter, B 20, 81 , J pr 
[2] 38, 98) Small tnmetrio crystals (from alco 
hoi) , ab c= 890 1 2 374 V si sol ether, v 
sol hot water and alcohol — CaA'2 2aq S 3 16 
at 11 2® — CuA'2 aq — PbA'j aq prisms -ZnA', 
plates, V sol hot water — AgA' amorphous 
Methyl ether [86®] Needles 

Ethyl ether Eik! [79°] Prisms 
Propyl ether PtA! [31®] Plates 
Amide CHjPh CO NH CH2.CONH2 [174®] 
Pearly hexagonal plates, V sol hot water With 
HgO it yields Hg(0^„N202)2 

PHENYL-ACETYL ACETONE OnH.jO, le. 
OaH, CH2.CO CH, CO CHg Benzyl methyl 
methylene di-hetone (266®-269® at 748 mm ) 
Has weak acid properties 

Formation —Phenyl acetyl acetoacetic ether, 
formed by the action of phenyl acetyl chloride 
upon sodio aceto-aoetio ether, is boiled with 
water for 6 hours 

Properties — Colourless oil Sol alcohol, 
ether, benzene, hot water, strong acids, and di- 
lute alkahs, si sol cold water With pLanyl- 
hydrazine it condenses to phenyl benzyl methyl 
pyrazole 

Salts— A' Ag white pp— A'Na»‘ crystal- 
line solid (Fischer a Bulow, B 18, 2136) 
PHENYL-ACETYLENE G,H, IS CAC:CH 
Acetenyl benzene (141 6® cor ) S G ^ 9296 
p.-1642(Brdhl, A 286,13) SV 126 8 

Formation —1 By distilung phenyl propioho 
acid with dry Ba(OH)2 (Weger, A 2^1, 70) — 
2 By boilmg styrwe dibromide with alooholio 
potash, and hea^g the resulting bromo styrene 
with alcohohc potash (Glaser, Z [2] 5, 97 , A 
154, 165, HoUemann, B. 20, 3080).-8 From 
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acetophenone by treatment with PCl^, the re> 
Bultmg GgHjGOlsGH, bemg heated with oono 
alcoholic potash at 120^ (Friedel, £> [2] 5, 128) 

4 By the passage through a red hot tube of 
a mixture of styrene and hydrogen, or of benzene 
and ethylene (Berthelot, C B 67, 952) 

Properti s — Liquid with peouUar odour Its 
aicoholic solution forms a yellow pp Gu2(GgH3)20 
with^mmoniacal cuprous chloride and a white 
pp Ag4(G8H5LO with ammoniacal AgNO, These 
pps are explosive Sodium added to its ethereal 
solution ppts GPh GNa as a white powder, which 
takes lire in thp au, and is reconverted by water 
into phenyl-ace?ylene 

Reactums — 1 Unites with bromine — 2 So- 
dtum and GO* give sodium phenyl propiolate, 
(Patern6, G 2, 653) —3 Sodium and EtI give 
PhGCEt (202°) (Morgan, C J 29, 162) — 

4 H SO4, followed by water, yields acetophenone 
(Friedel a Balsohn, Bl [2] 35, 54) —5 Boiling 
HO Ac and zinc dust reduce it to styrene (Aron 
stein a Hollemann, B 22, 1181) 

Bl phenyl acetylene le GPh GPh 

Tolane [71°] (B6hal) Formed by boiling 
CPhHBr GPhHBror the corresponding di chloro 
di phenyl ethane, with alcoholic potash (Lim 
pricht a Schwanert, A 145, 347 , Fittig, A 168, 
74) Formed also by the action of sodium amal 
gam on an alcoholic solution of GPhGl2.GPhGl2 
(Li bermann a Homeyer, B 12, 1974) Large 
ciystals (from ether) May be distillea Yields 
di phenyl ethylene (stilbene) when heated with 
HIAq ard P at lb0° (Barbier, J 1876, 866) 

1 lelds benzoic acid on oxidation Gone H2SO4 
gives a green colour, and on warming to 60°, 
diluting with water and distilling with steam, [ 
phen>l benzyl ketone (deoxy benzoin) [65°] is 
produced (B6hal, Bl [2] 49, 337) 

Chlorides i Di chloro di phenyl ethyl 
ENE and Tetra chloro di phenyl-ethane 

Dibromide v Di bromo di phenyl ethyl- 
ene I 

Dl phenyl di acetylene G„H,9 i e 
GPh C C GPh [97°] (G ) , [88°J (H ) Formed 
by shaking the cuprous compound of phenyl- 
acetylene with alcoholic NH, and air, or, better, 
with alkaline KaFeCy, (Glaser, A 154, 169 , 
Baeyer a Landsberg, B 16, 57| Long needles 
(from dilute alcohol), v sol etner Hot H,S04 
carbonises it In ethereal solution Br forms 
G,«HioBr4 [178°] and G ^Br, [149°-153°] (Holle 
mann, B 20, 3081) 

Picric acid compound G,,H,#G^,NjO, 
[108°] Yellow crystals (from alcohol) 

References — Amido , Iodo , and Nitro- 

PHEN \ L-ACBTYLENE 

TRI PHENYL AOETTLENS-TBIAMIKE 

0«,H,.N, le N,H,(GA)Ph, [190°] Formed 
from acetylene tetrabromide, aniline, and alco 
holio potash (Sabanejeff, A 178, 125) Needles, 
V si sol cold alcohol -—Salts B'^H^tGl, — 
B'4H4Hg,Gl,o amorphous pp 

BI-PHENTL ACETTLENS-BI-THIO-DI. 

USEA CS<^f Formed from 

benzil and thio urea at 146° (Anschiita a Gel- 
dermann, A 261, 134) Crystals, decomposing 
at 300° , V si sol alcohol 

A^l-PKENTL-ACETTLENS-BI-inEUBA 

^^NH GPh NH^®^ Tolane-urea Formed 


by heating benzil with urea at 175°(^sohiitz a 
Geldermann, A 261, 183 , Angeli, B 24, 606 , 

0 19, 668) Grystals, not decomposed at 315° , 

V si sol alcohol and ether Bieduoes ammo- 
niacal AgNO, 

Dl acetyl derivative 0,jH,«Ac2N402. 
[266°] 

PHENYL-ACETYI-STTCCINIC ACID v 

Acetyl-phbnyl succinio acid The mono ethyl 
ether of this acid yields on treatment with alco 
hollo NHj a compound G,2H,jN202 [264°], which 
forms, on saponification, a compound G,^,jNO, 
[148°], crystallismg m small needles (Weltner, 

B 18, 793) 

PHENYL ACRIDINE G^H.^N le 
CA<n^’'>C.H, [181°] (0 404°) VD 

129 7 [H = l] 

Formation — (Bernthsen, B 16, 3011, 16, 
1809 , 19, 425 , 20, 1562 , A 192, 19 , 224, 12 ) 

1 By heating benzoyl diphenylamine (30 g ) 
with ZnGL (30 g ) at 210°-280° — 2 From 
benzotrichloride, diphenylamine, and ZnG^ — 

3 By heating benzomtnie with diphenylamine 
hydrochloride at 240° — 4 By heating di phenyl 
benzamidine hydrochloride to 260° — 5 In 
small quantity by heating di phenyl amme vnth 
cinnamic acid and ZnCly— 6 By diazotising 
ohrysamlme (di amido phenyl acridine) and 
boiling the product with alcohol (Fischer a 
Korner, B 17, 20b , A 226, 184) 

Preparation — By heating benzoic acid (50 g ) 
diphenylamine (70 g ) and ZnGl2(150 g ) at 260° 
for 10 hours The yield of crude base (50 g ) is 
good 

Properties — Golourless thin prisms (from 
alcohol), thick yellowish prisms (containing 
G„H^) or tables (from benzene) V sol benzene 
m sol ether, si sol alcohol, insol water Solu 
tions of its salts exhibit green fluorescence Not 
affected by boiling dilute HNO,, by fuming HGl 
at 260°, by AcGl, by Ac^O at 190°, by BZjO at 
1()0°, by potash fusion, by heating with H2SO4 
(3 vols ) dhluted with water (1 vol ), or by distil- 
lation with soda lime 

Reactions — 1 GrO, in HO Ac gives benzoic 
acid and GOj.— 2 On oxidation with KMn04 it 
' gives phenyl quinoline carboxylic acid On 
the other hand, its alkyl halogen addition pro 
ducts give ribe to phenyl amido benzoic acid 
04H4(NHPh)G02H on oxidation with KMn04 
(Claus a Nicolaysen, B 18, 2706) -3 Yields 
on mtiation with H2SO4 and fuming HNO, di 
mtro phenyl-acndine 0„H,,(N02)^, which is 
sol aqueous or alcoholic HCl but si sol al 
oohol, and tri nitro phenyl acridine, which 
crystallises from toluene and alcohol in mmute 
yellow needles, hardly sol alcoholic HCl, and 
converted by hot SnCl, into a red dye (?tri- 
amido-phenyl acndine), which becomes colour 
less on furtW reduction 

Salts —Partially decomposed by water — 
B'HCl orange needles or pnsms, si sol cold 
water, sol alcohol Its solution exhibits dark- 
green fluorescence - BHOl 3aq red crystals — 
— B'gHaPtCl. — Nitrate [188°] Yellow 
needles, si sol HNO, —Sulphate yellowish-, 
red trimetric crystals, v sol hot water — Pi- 
er ate Hair-like crystals (from alcohol) 

Phenyl-aondine dubs not app^r to form an 
acetate 
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M6thyto-c'hlor%de B'MeCl soluble 
needles — ^B'^Me^PtClf decomposes below 70® 

Methylo-mtrate B'MeNO,. Sparingly 
sol yellow needles 

Methylo-%odid6 B'Mel. Black monoclimo 
pnems (from alcohol), msoL ether Converted 
by KOHAq, by NEUAq, or by moist Ag 20 , mto 
B'MeOH [108®], which is also got by oxidising 

a body to which it is re 
ducedby tin andHClAq 

Byir%d» PW"] 

Formed by reducing phenyl-acridine hydro- 
chloride m aqueous solution with zmo-dust or 
by adding sodium amalgam to an alcohoho solu- 
tion Colourless needles, with no basic pro 
perties, sol alcohol and ether Alcoholic AgNO^ 
oxidises it to phenyl acndine, a change which 
IS slowly effected even by air It yields an 
acetyl derivative 0 |,H, 4 AoN [128®], and is con- 
verted by Mel at 140® into C^H^MeN [104®], 
whence Hd and NaNO^ produce the methylo 
hydroxide of phenyl-aoridine (v supra) 

Dt-sulphonlc acid Got by heating 
phenyl acridine (10 g ), H 2 SO 4 (16 g ), and 
HjSjO, (16 g ) lor 12 hours at 160® Its dilute 
solutions exhibit green fluorescence The salt 
Ci 2 HnN(SO,Na )2 is insol absolute alcohol, and 
m Y 617 Mute solutions exhibits blue fluorescence 
The Ba and mercurous salts are nearly insol Aq 

References — Amido- and Oxy-phbntii- 

▲CRIDIIfE 

FHEHYI-ACSIOIirE CASBOXTLIO ACID 

Acndyl-hemcnc 

acid Formed by heating phthalic anhydride 
(80 g ) with diphenylamine (46 g ) and ZnCl, 
(76 g) for 12 hours at 190® (Bemthsen a 
Traube, B 17, 1610, A 224, 46) Yellow 
crystalline x>owder, sol acids and alkaUs, insol 
water, si sol boiling alcohol Its solutions in 
dilute acids have a green fluorescence, m alkalis 
a blue fluorescence Split up by heat into CO, 
and phenyl-acndine Yields a hydride [160®~ 
166°] 

Salts — ^NaA'aq colourless pearly plates 
or long needles —HA'HCJL [163®] Yellow 
crystals (from hot dilute HOI), si sol hot water 

An isomeno acid A COjH, 

[262°-266°], formed by oxidation of phenyl- 
methyl-acndine with chromic acid mixture, is 
si sol alcohol, and gives sparmgly soluble BaA , 
(Bonna, A 2 39, 62) 

FHEinrL-ACB'niilC acid V Cinnamic acid 
and Atsopio acid 

Bi-pbenyl-acrylic acid v Phenyl-cinnamic 

ACID 

FHEHTL-ALANIKE v o-Amido phenyl- 
i'fiOPioMto ACID and Phenyl-amido pbopionic 

ACID 

PHEHYL AIiDEHYDE v Phenyl-acbtio 

AXiDBBYDX 

PHENYL ALDEHYBO-BENZYL KETONE 
Pli.OOCHPhOHO [110®]. Formed from de- 
oxybenzoZn, formic ether, and NaOEt in ether 
(Claisen a Meyerowitz,B 22, 8279) Yellowish- 
white crystals. FeOl, gives a dark violet colour 

PHENYL ALBBHYBO-EiHYL KETONE 
PhCO.CHMe.CHO [119®] Formed from 


phenyl ethyl ketone, formic ether, and NaOEt 
m £t 20 (Claisen a Meyerowitz, B 22 , 3276) 
White needles, v sol alcohol and water FeCl, 
colours its alcohoho solution dark violet Gives 
an anihde [182®] crystallising m needles 

PHENYL ALDEHYBO-PBOPYL KETONL 
PhCOCHEtCHO [87®] Formed 'rom phenyl 
n-propyl ketone, formic ether, ana NaOEt in 
ether (Claisen a Meyerowitz, B 22 , 8278) 
White plates FeCl, gives a dark- violet colour 
The anilide [12 0®] cr ystalhses in white needles 
TETBA-PHEJn YL- ALBINE v Tbtba phbi yi • 

PYEAZINS 

PHENYL-ALLENYL-AHIBOAIM v Cqi- 

NAMIDOXIM 

PHENYL-ALLOPHANIC ACIB Ethyl 
ether C.H 5 NH CO NHCOjEt [120®] Formed 
from phenyl-urea and cWoro-glyoxylic ether 
COCl C 02 Et(Sto]entin,J’pr [2] 82, 18) Needles, 
v sol alkalis and cone HClAq 

Phenyl ether NHPh CO NH CO^Ph 
Formed from phenol and cyanic acid vapour 
(Tuttle, J 1857, 461) Crystals (from alcohol), 
insol cold water Decomposes at 150® into 
phenol and oyanurio acid 

Bensyl ether NHPh CO NH COjC H, 
[168®] Formed by heatmg phenyl cyanate with 

B 22, 1574) V si sol water, m sol sicohol 
Bi-phenyl-allophanio acid 
NHPh CO NPh COja. 

Methyl ether MeA' [281°] 

Ethyl ether EtA' [b 8 ®] Formed from 
di-phenyl di isocyanate and alcohol 

(Hofmaim, B 4, 246), and by the action of HgO 
and alcohoho NH, on NHPh CS NPh CO Et 
(Seidel, J pr [2] 82, 266) Needles, si sol ether 
Yields (C,^, 4 N 208 ) 23 Hg 0 [129®], crystallising m 
pnsms (from alcohol) 

Isoamyl ether CjHjjA' [68°] 

Reference — Di-bbomo di phenyl allophaniq 

ACID 

PHENYL ALLYL-BENZYL KETONE 

CO CHPh 0,Hj (837®) Formed from de 
oxy benzoin, NaOEt, and allyl iodide (Budde- 
berg, B 23, 2067) Oil, v sol alcohol 

PHENYL ALLYL CYANAMIBE C.^H.oN, t a. 
C^EjN C NCgHj Carboallylphenylimtde [106®] 
Formed from phenyl allyl thio-urea and Pb(OH)j 
(Bizio, J 1861, 497) Silky needles (from dilute 
alcohol) — B'HgCL amorphous — B'jH^tCl^ 
PHENYL-ALLYLENE C.H^ C C CH, (188®) 
Formed by the action of alcoholic pota^ on the 
bromo-propenyl-benzene, which is got by boiling 
CHPhBr CMe COjH with water (K 6 mer, B 21, 
276) Yellowish liquid, with unpleasant odour 
Yields a liquid dibromide (0 258®) and a solid 
tetrabromide [75®] AqueoueHgCl, forms ^hite 
amorphous ( 0 ,H,) 2 Hg 4 Cl« 0 „ which on heating 
with HCl yields phenyl ethyl ketone 
t^.PHBNYL.ALLYL-HYBEAZlNE 
CjH^NPhNH, (198® at 184 mml Formed 
by reduemg the nitrosamine derived from allyl- 
anilme (Michaehs a Claessen, B 22, 2238) Got 
also from allyl-bromide and phenyl hydrazine. 
Oil, V sol dilute HCl Reduces Fehlinigi’s solu- 
tion on warming Oxidised by aqueous FeCl, to 
the tetrazone C^H^NPh N N NPh 0,H, [ 86 ^. 
Benzoic aldehyde yields C^H^NPh N CzIPo 

n — BOaci [187®] Silky needles 

ensoyl dsrtvattvs CyHuAoN^ [139®] 
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s-Phenyl allyl-hydrazme 0,H,aN- ^ e 
Ph NH NH CgHj (172® at 60 mm ) Got from 
phenyl-hydrazine and allyl bromide (Fischer a. 
Knoevenagel, A 239, 208) Oil, sol dilute 
acids Beduces cold Fehhng’s solution Oxi- 
ihses by HgO to benzene-azo propylene 
rhJfc^~0,H., an oil, (96°-100® at 27 mm ) 
Dl.PHl|nrL.DI-AILYI.IDBNE.DIAMIHE 

G, ^i,N, t e NaPh,(0,Hj2. Formed from anilme 
and acrolein below 0® (Schiff, A Suppl 3, 368) 
Yellow ream — B'^EyPtOl. 

DI-PHENn-DI-ALLYIIDEHE-ETHYLEHE 
DIAMINE 0^,(NCHCHCHC«HJ, [110®] 
Formed ^y nixing ethylene-diamine (1 mol ) 
witib cmnamio ald^yde (2 mols ) (Mason, B 20, 
271) Large colourless tables (from ether) V 
sol alcohol and benzene, m sol ether Be 
composed mto its constituents by acids 
PHEinn ALLYL OXIDE 
(194®) Formed from allyl bromide and NaOPh 
(Henry, B o, 465) Liquid 

PHEKYL ALLYL SULPHIDE Oja,SC,H, 

(c 208®) Formed by distiUmg the acid 
CHj C(SPh) OHj COjH (Escales a Baumann, B 
19, 1792) Liqmd, forming a blue solution in 

H, SO« 

PHENYL - ALLYL . THIOSEMICABBAZIDE 

C^NH NH CS NHOjHj [119®] Formed from 
phenyl hydrazine and allyl thiocarbimide dis 
solved in benzene (A E Dixon, C J 57, 263 , 
Av%nanus, B 24, 268) Silvery needles, msol 
water, v sol alcohol and ether Gives a ma- 
hogany colour witl^eCla 

Di pEenyl-allyl thiosemioarbazide 
C,H,N(C,H,) NH CS NHPh [103®] Formed 
from phenyl allyl-hydrazme and phenyl thio 
carbimide (Michaelis a Claessen, B 22, 2237) 
Needles (from hot alcohol) 

PHENYL ALLYL THIO TOEA C,,H„N^»<j 
NHPh CS NHCsHj Phenyl thwsinamine [98®] 

S (alcohol) 70 at 16® Formed by the action of 
aniline on oil of mustard (Zinm, A 84, 348) 
and of allylamine on phenyl thiocarbimide 

(Weith, B 8, 1529) Monoclmio crystals, msol 
water Cyanogen passed into its alcohohc solu- 
tion forms C,2H,2N4S, which crystalhses from 
alcohol m stellate forms, and is converted by 

dilute H,SO, into [161°], 

whence alcohohc silver mtrate forms 

no P08°], which u resolved by 

baryta-water into oxahc acid and phenyl allyl- 
urea (Maly, Z [2] 6, 268) 

PHENYL ALLYL THIO-UBEA OABB 
OXYLIC ACID V Alltl-thio ubamido-benzoic 
Acm 

litENYL-ALLYL DBEA NHPh CO NHC,H, 
[97®] Formed as described under phenyl aUyl- 
thio-urea Shining white needles 

PHENYL-AMENYL-AMIDINE Gi.H^^N, M 
'DMe* 0(NHJ(NPh) The oxalate B'HjC.O^ [192®] 
8 formed bv heatmg the correspondmg valero- 
iitnle with amhne hydrochloride at 170® 
Freund a. Lenze, B 24, 2156) 

PHENYL-AMXDO-ACETIG ACIDOANOstvS 
j)H|(NHPh) COaH. Phenyl glycocoll Arnltdo- 
icetm acid [127®] Formed by the action of 
anilTn A on bromo acetic acid and on chloro- 
Roetio acid (Miohaelson a Lippmann, Z 1866, 


15 , Schwebel, B 10, 2046) Prepared by boil- 
mg amhne (^ g ) dissolved m a little ether 
with chloro-aoeuc acid (26 g ) and water (1600 
0 0 ) for half an hour, and rapidly evaporating 
to crystallisation Jf^buffat, Q 17, 233) By- 
products are 0,*H„N04 [99®] (Meyer, B 14, 
1325) and C,4H„N,0, [218®], wMoh is perhaps 
CH2(NHPh)CONPhOH2CO*H, though this 
formula may also be assigned to an isomeno 
acid [130®] formed by the action of alcoholio 
potash on di oxy-di-phenyl-pyrazme (Hausddrfer, 

B 22, 1803 , Abenius, J pr [2] 40, 432) 

Properties — Small crystals, m sol water, 
msol ether By fusion with potash at 260® it 
yields a mass which forms indigo on oxidation 
(Heumann, B 23, 3043 , cf Lederer, J pr [2] 
42, 383 , Biedermann a Lepetit, B 23, 3289) 
Salt — CaA'22aq Needles (from dilute alco- 
hol), m sol hot water, msol sJcohol On dis 
filiation with calcium formate it yields indole 
(Mauthner a Suida, M 10, 261) 

Methyl ether MeA' [48®] Formed by 
heatmg anilme with methyl chloro • acetate 
(Meyer, B 8, 1157) and by the action of anilme 
on methyl diazo acetate (Curtius, J pr [2] 38, 
437) Rectangular plates (from ether) or needles 
(from alcohol) 

Ethyl ether EiAf [69®] Formed m like 
manner Colourless plates (from ether) 

Formyl derivative 

NPh(CHO)CH,C02H [124®] Formed by 
saponification of its ether (290®-296°), which is 
the product of the action of chloro-acetic ether 
on sodium formamhde {PoaI a Otten, B 23, 
2693) Needles, v sol ether and hot water 
Yields CjHjNOjNa, a hygroscopic mass 

Acetyl derivative NPhAcGHjCO^H 
[191®] Formed from phenyl amido acetic acid, 
AcjO, and benzene (B ) Formed also by heat- 
ing anilme with chloro acetic acid and NaOAo 
at 110®-150® (Hausdorfer, B 22, 1797), and by 
the action of boilmg alcoholic potash on its 
ether (300®), which is got from so^um acetanil- 
ide and chloro-acetic ether (P a 0 ) Pearly 
plates (from water) or needles (from HOAc- 
ligroin), V sol alcohol and hot water Yields the 
s^ts NaA', BaA^^Saq, and CuA'^ 

Chloro - acetyl derivative 
CH^ClCONPhCHjCO^H [133®] Formed from 
phenyl -amido acetic acid and chloro acetyl 
chloride (Abenius, J pr [2] 40, 429, 499) 
Plates or pnsms, v sol alcohol On boilmg 
with aqueous sodium carbonate it yields 
CH,(OH) CO NPh CH^vCO JEL [128®], which 
crystalhses m plates, forms the salts CaA'.6aq and 

BaA'i, the anhydride PhN<^Q^ CO [^69®], 

and the amide CH,(OH) CO NPh CH^ CONIL 
[129®] * 

Bromo -acetyl derivative Plates, de- 
composing at 163® (Hausddrfer, B 22, 1803) 
Benzoyl derivative C]^(NPhBz) 00^ 
[63®] Amorphous pp (Rebuffat) 

NTitrosamins NPh(NO)CHrCO^ [106®L 
Yellow needles (Sohwebel, B 11, 1132), v SM. 
warm water 

Anhydride OJH,NO [268®] Got 
heatmg the acid at 150® (Meyer, B 10, 1967y 
Needles (from alcohol), msol water. 

Amide CH;(NJ[Ph)CONH, [133®] Formed 
by heatmg ohloro acetanude with anilme and 
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KaOAc at 180<’ (Bisolioff » B 22, 1809 , cf Meyer, 
B 8,1154) Minute ne^les (from water) 

A nthde CH^NHPh) 00 NHPh [112®] 
Formed by boiling ohloro • aoetio ether or 
CH^Gl 00 NHPh with anilme (Wilm a Wisohin, 
Z 1868, 74 , Meyer, B 6, 1156 , HausdOrfer, B 
22, 1796) Formed also by heatmg aniline with 
alcohol and the compound of glyoxal with 
NaHSO, (Hmsberg, B 21, 110) Needles (from 
alcohol), si sol cold water 

p - Tolutde 0H2(NHPh) CO NHOeH^Me 
[166®] Formed by heatmg amhne with fused 
NaOAo and 0H*01 CO NHO«H,Me at 160® 
(Bischoff, B 23, 2000, cf Meyer, B 8, 1158) 
Nitrile 0H2(NHPh)0N Formed from 
ohloro acetomtrile and aniline in ether at 90® 
(Engler, B 6, 1004) Thick oil, formmg a 
erystalhne hy^ochlonde, decomposed by water 
Reference — Bromo phenyl amido - acbtic 

AOID 

Isomeride — Amido phenyl acetic acid 
Di'phenyl-di-amido-aoetio acid 0|4H,4N2O, 
le CH(NHPh)2 OOjH Formed as a yellow 
crystallme powder by adding aniline to an 
aqueous solution of glyoxyho acid (Bdttmger, B 
11, 1559) Decomposed by hot water 
«.PH£NTL AMIDO ACETOPHENONE 
C,4 Hj,ON le OAOOOH^NHPh Aceto 
dhenone-amlide [93®] Prepared by the action 
of anilme on u bromo acetophenone (Mdhlau, 
B 14, 171 , 15, 2467) Prisms or fine needles 
Sol alcohol, ether, chloroform, benzene, and 
CSj On boiling with aniline it gives phenyl- 
indole Nitrous acid forms a nitrosamme 
CO CHj NPh(NO) [73®] — B'HOl pnsms, 
decomposed by water — B'HBr 

Acetyl derivative [127°] 

Benzoyl derivative [145°] Prisms 
PHENYL AMIDO-ACBIDINE 

Formedby 

heatmg di-phenyl m phenylene diamine (5 g ) 
with ZnOL (10 g ) and formic acid (5 g of 90 
p c ) for 5 hours at 250® (Besthorn a Gurtman, 
B 24, 2042) Flat brownish red needles, m sol 
alcohol, si sol ether 

PHENYL.AMIDO-ACEIDTI BENZOIC ACID 

.N g CH g NHPh . , 

^ A<o(C,H4 OOjH) C CH CH 
300®] Formed by heating di phenyl m phenyl- 
ene-diamme (5 g ) with phthalic anhydride (10 
g ) at 250® (Bestnom a Curtman, B 24, 2047) 
Small red o^stals, sol HOAo 

PHENYL AMIDO-ACBYLIC ACID 
CH(NHPh) CH COjH [194®] Formed from the 
product of the action of anilme on di bromo- 
succinic acid by boilmg with potash (Beissert, 
B 20, 8106) Insol water, v sol alcohol — 
NaA' 2| aq silky plates 

Ethyl ether EtA' [144°] 

V PHENYL-AMIDO-AZOBENZENE v Benz- 
ene-kzo-dnphe/rvyl(mwne 

DI PmNYL-AMIDO-BENZAHIDINE 
0„Hj,N, i^ O.H4(NBy O(NPh) NHPh Ga/rho 
tfnphenyltriamine [198®] Prepared by heating 
2>-nitro oenzoic acid with anilme and POlg for 
two hours at 180° and reducing the product with 
xm and HOI (Weith, B 12, 101) Formed also 
by the action of COI4, of OBr4, ClOlg SOgOl 
on amhne (Hofmann, Pr (9, 284, Bolas a 
Oroves, A, 160, 173 , Michler a. Walder, B 14, 


2174) Four-sided tables Split up by heating 
with HOI at 160® mto anilme and p amido- 
benzoic acid Decomposed on distillation — 
BCHOl [282®] —B'aHgPtOlr 

PHENYL-DIAMIDOBENZENE v Amido- 

DZPHBNYLAMINB 

TBI-PHENYL-TBl-AMIDO-BErZENE 

08H,(NELPh)g [193®] Made by heatmg phlorb- 
glucm with amhne at 210® (Minunni, B 21, 
1984) Needles (from alcohol) — ^B'HCl yellow 
powder, meltmg below 100®, decomposed by 
warm water — B'^H^PtOlg [0 260®] • 

Tri acetyl derivative [1'’’3®] Needles. 
Tri benzoyl derivative^ [above 30^°] 
PHENYL AMIDO BENZdiC ACID 
O.H4(NHPh)OOjH [222° uncor] Formed by 
oxidation of the methylo-iodide of phenyb 
acridine with MMnOg (Claus a Nicolaysen, B 
18, 2709) Small colourless needles Y sol 
ether and chloroform, insol water 

Salts — A'Na 4aq easily soluble colourless 
plates — A'g^aSaq small spanngly-soluble 
colourless plates — A'Ag* , very spanngly-solu 
ble white curdy pp 

PHENYL AMIDO BENZYL KETONE 

OA CO CH(NH2) OeHg [60®-70®] Formed by 
reducing the mono oxim of benzil with HCl and 
SnCl^ (Braun, B 22, 656) and by heatmg desyl- 
phthalamio acid with HCl (Neumann, B 23, 
996) White crystalline mass, becoming brown 
m air— B'HCl [210®] White needles — 

B'gHgPtClg [193®] — Picrr^te B'OgHgNgO, 
Carhoxy-benzoyl derivative * 
OeH,COCHPhNHCOO«H4COjH [168®] Got 
by warming desyl-phthahmide with NaOHAq — 
AgC22H„N04 crystalline 

Phenyl p amido benzyl ketone 
C.H5COCHgCeH4NH^ [95®] S 83 at 100® 
Formed by reducing nitro benzil or nitro deoxy- 
benzoin with tin and HCl (Golubeff, J R b, 
114 , 11, 101 , Bn 3, 109) Thin needles (from 
dilute alcohol) — B'HCl Tables (from alcohol) 
S 26 in the cold -B'gHPtCla -B'AS04 
Oxim OA C(NOH)' CH^ C,H4NH2 [141®] 
Crystallises from alcohol (Ney, B 21, 2449) 
PHENYL-a-AMIDO BDTYEIC ACID 
O.oH.gNOgte CHgCHgCH(NHPh) COgH [140®] 
Prepared by heating a bromo butyric acid with 
an ethereal solution of amlme at 100® (Duvillier, 
A Oh [6] 20, 205, Nastvogel, B 22, 1792 
Feebly acid — B'HOl — EtA' (278°) 

Phenyl 5 amido-butyno acid 
OH, CH(NHPh) OHg CO^H [128®] Formed 
by the action of baryta on the neutral isomeride 
(? betame) which is obtained, together with the 
anihde, by boihng /3-chloro butyric ether with 
amlme (Balbiano, G 10, 144 , B 13, ^12) 
Tufts of needles, d sol water — BaA^2 (dried at 
100°) Scales — B'HOl -B'H20a04 [189°] 

Anihde OHMe(NHPh) OHj 00 NHPh The 
hydrochloride BHCl [207°] orystaUises in 
colourless plates, si sol hot water 
Phenyl-a-amido-iiobntyrio acid 
OMe2(NHPh) 00,H [185®] Formed by sapopi- 
fioation of the mtnle or the ether (Tiemann, 
B 15, 2042 , Bischoff, B 24, 1044) G^noentno 
needles, m sol water May be sublimed ' 
Ethyl ether Etk\ [80®] (271®) FoiSmed 
by heating amhne (2 mols) mth oromouto- 
butyno acid (1 mol.). Thick pnsms. ^ 
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Amide OMe.(NHPh) CONH, [137®] 
Needles, sol alcohol and HOlAq 

Nitrile OMe2(NHPh) ON [94°] Made by 
heating acetone cyanhydnn with aniline Long 
white pnsms, si sol hot water 

Di phenyl di y amido-butyno aoid Nitrile 
GH(NHPh), CH^ OH, ON [108®] Formed by 
heating 0^ CHj CHj ON with aniline at 850® 
(Chantard, ^A Ch [6] 16, 185) Scales, sol 
water and alcohol 

PHEKYL AUIDO CHLORO t; Chlobo 

.PHEKITL AMIDO 

PHENYL fi AMIBO CINNAMIC ACID 

C.H, C(l^Ph>i^H CO^ 

u£ ethyl ether^Mek' [93°] Formed from 
methyl benzoyl acetate and aniline (Knorr, A 
245, 372) Prisms 

Ethyl ether EtA' Formed in like manner 
(Conrad a Limpach, B 21, 521) Oil, v sol 
alcohol At 250® it yields (Py 1,8) oxy phenyl- 
quinolme and alcohol 

Anihde C(NHPh) CH CO NHPh 

[133°] Needles (from alcohol), almost insol Aq 

PHENYL AMIBO CITRACONIC PHENYL 

IMIDE? cjcnj— Formed 
by heating methyl oxalacetic ether with aniline 
at 180® (Wishcenus a Spiro, B 22, 3351) 
Golden plates, v sol hot alcohol 

.PHENYL AMIBO CRESOL C„H„NO 
NEPbC^HsMeOH [13 5] [79®] (345°1 

Formed by heating orcin (1 pt ), aniline (2 pts ), 
and CaCl, (1 pt ) ai 260®-270° (Zega a Buch, 
J pr [2] 33, 538) Thick needles (flora alcohol) 
Reduced by distilling over zinc dust to phenyl- 
m tolyl amine 

Salt — B'HCl crystalline powder, decom- 
posed by water 

Isomeride Oxv bfnzyl aniline 
PHENYL AMIBO CROTONICACIB Methyl 
ether CHsC(NHPh) CHCO.Me [61°] Formed 
by mixing aniline with methyl acetoacetate 
(Conrad a Limpach, B 21, 1965) Prisms 
(from MeOH) Yields {Py 1,8) oxy methyl- 
qumolme when heated to 240° 

Ethyl ether Cj^Hj^NO^ t « 

CHs C(NHPh) CH COjEt Formed by allowing 
a mixtuie of aniline (1 mol) and acetoacetio 
ethei (1 mol ) to stand lor some days m the 
cold, drying with K,CO„ and filtering (Knorr, B 
20, 1397 , cf Conrad a Limpach, B 20, 944, 
22, 83) Strongly refracting oil, split up by 
acids and alkalis into its components At 200° 
it forms {Py 1,3) oxy methyl quinoline and a 
smaller quantity of oxy phenyl h. methyl pyrid- 
ine carboxylic ether 

The anilide of acetoacetio acid (vol i p 19) 
CHjC^ OHj CONHPh [85°], which is isomeno 
with phenyl-amido crotonic acid, is completely 
decomposed by heat, but yields the same oxy 
methyl qumolme on treatment with cone HOlAq 
PHENYL AMIBO CT7MYL KETONE 
O.H* CO O.HMe,(NH,) [51846] Bemocumide 
[180°] (o 860°) Formed by saponification ol 
its phthalyl derivative (Froehhoh, B 17, 1804, 
2674) Long yellow needles or plates, v soL 
alcohol afXl ether, not volatile with steam — 
B'^U?tC]« orange needles Mel forms 
NMe^ [187°], crystallising from 
water m pnsms (oontammg aq) ClCOaEt gives 


OsHMe,Bz NH COjEt [105°], crystallising in 
needles 

Acetyl derivative [170°] Needles 
Benzoyl derivative [227°]. Needles. 
Phthalyl derivative 

O.Hye,Bz H<pq>O.H, [181“] Formed bj 

heating the phthalyl derivative of oumidine 
with BzCl and a little ZnC^ at 180° Small 
rhombohedra, v sol hot water On sapomfica 
tion by alcoholic potash it yields the acid 
C^Me^Bz NH CO C«H, CO ^ [195®], which 

crystallises in minute needles (contammg aq) 
PHENYL AMIBO-CYANTTRIC ACIB v Gy 
anuric acid m the article Cyanic acid 

PHENYL -AMIBO -ETHANE SULPHONIO 
AaB C„H,NH CH, CH, SO,H Phenyl taurine 
[c 280°] 

Formation — 1 By heating the anilide with 
HCl — 2 By heating chloro isethiomc acid with 
an ethereal solution of amlme at 130® (Leymann, 
B 18, 871 , James, C J 47, 369, / pr [2] 31, 
415) — 3 By the oxidation of phenyl thiohy 
dantom with KCIO, and HCl there is formed 
diphenyltaurocarbamic anhydnde 0„H,,N SO, 
[186°], which is split up by boiling baryta water 
into amlme, CO„ and phenyl taurme(Andrea8ch, 
M 4, 137) 

Properties — Colourless leaflets, msol alcohol 
and ether, sol water formmg an acid solution 
Aqueous cyanamide at 110° forms phenyltauro 
cyamme NH, C(NH) NPh C,H4 80j,H, which 
crystallises from water in plates melting above 
800® — BaA', 3aq leaflets, m sol water 

Anihde NHPh 0^ SO,NHPh [74°] 
Formed, together with the anhydride CgH^NSO, 
[b9°j, by the action of an ethereal solution of 
amlme (3 mols ) on CHjCl CH^SO^Cl (1 mol ) — 
B'HCl [169°] Colourless crystals 

BI-PHENYL-AMIBO-ETHYL AMIBO ACE- 
TIC ACIB NHPh CH, OH,.NPh CH CO,H 
[116°] Formed from oxy di phenyl pyrazme 
hexahydride and alcoholic potash (Bischoff, B 
23, 2026) Pnsms, sol ether Converted mto 
the parent substance by boihng with water or 
alcohol 

PHENYL AMIBO-ETHYL KETONE 

CgH, CO C H4NH, Formed by the action of 

boiling HClAq on 0,H4Bz N 0,0, GaH4 [85°], 
which 18 got from CaHj CO OjH^Br and potas 
Slum phthalimide (Schmidt, B 22, 8251) — 
B'HCl crystalline, v e sol water and alcohol 
~B',H,PtCL -B'C.HjNsO, [160°] Needles 
PHENYL-AMIBO-ETHYL-PHTHALIMIDE 
0,H,C,0,NCH,CH,.NHPh [100°] Formed 
by heating bromo ethyl phthalimide with aniline 
at 150° (Gabriel, B 22, 2224) Lemon yellow 
needles, v sol dilute HClAq Converted by 
NaOHAq mto C,H4(CO,H) CO NHO A NHPh 
[120°-130°], a cryst^me powder 

PHENYL-AMIBO-FUMARIO IMIBE 

[202°] Formed by 

heating bromo-fumanmide with amhne (L5soher, 
B 21, 2718) Golden plates, si soL hot water 

PHENYL-AMIBO-OLBTACONIO PHEKYL- 
IMIBE 

0(NHPh)^j|«*^^NPh [276"]. Formed from 

acetone dioarbozylio ether and amhne (Emery, 
B 23,8764) Yellowish plates, v si sol alcohol. 
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tSBarn^AiiianxDQ.txRSSTn^i3aD0- 
VVESTL HEBOAFTAH 0, probably 

CA<^>OC(NHPh)NH [118“] Formed 

together with the di-phenyl donvatiye by heat- 
ing amido-umdo-ethenyl-o-amido-phenyl-mer- 
oaptan with aniline, ammonia bemg evoWed 
(Hofmann, B 20, 2264) Plates Sol. alcohol 
and ether 

Salts -~B'H2CyPtCl4 small needles, m sol 
water — ^B'HClAuCls soluble yellow plates 
Di • phenyl - amidimido • ethenyl - o - amido- 
pbenyl-mercaptan which is probably 

CJH,<^^OC(NHPh)NPh [129^ Obtained 

as above White silvery plates V sol alcohol ! 
and ether 

Salts — B"H2CljiPtOl4 dark-yellow sparingly- 
soluble plates — ^B^HaCljArUjCl* yellow needles 
PHSNYL-AUIDO-JTrOLOKE v Jugloke 
PHENYL.AKIDO HALElO ACID 
The phenyhmide NHPhC,HCANPh [232°] 
IS formed, together with the mono-anilide 
NHPh C,H(COjH) CONHPh [176^, by boiling 
dibromo suocmio acid or ohloro- or bromo 
maleic or fomano acids with anihne and water 
(Reissert a Tiemann, B 19, 626 , Michael, B 
19, 1377) The phenyhmide is also formed by 
heating aniline with oxalacetio ether at 140*^ 
(Wishoenus a. Spiro, B 22, 3350) 

PHEinn-AMIOO MALOHIC ACID AntU 
%de CH(NHPh)(00 NHPh), [162®] Formed 
by boiling chloro-malonio acid with anihne 
(Conrad a Bischoff, A 209, 2dl) Pnsms 
PHEKYL - AHIDO - METHEim. - AKIDO. 

NAPHTEOL 0„H,<^0NHPh [168®]. 

Formed from benzene-azo {$) naphthol by heat- 
ing with CS, at 250® (Jacobson, B 21, 419) 
Small needles, v e sol cold alcohol With 
HGlAq at 190® it yields amido (^) naphthol, 
anihne, and 00,.— Piorate [210®] Acetate 
[120®~180®] 

PHENYL - AHIDO . UETHENYL - AHIDO - 
PHBNYl MEECAPIAH CA<g>0NHPh 

[169®] Formed from O^H^ NS COl and anihne 
(Hofmann, B 12, 1130) Formed also by heat 
ing phenyl thiocarbimide with azobenzene at 
270® (Jacobson a Frankenbacher, B 24, 1410) 
Needles, sol alcohol, insol water Decomposed 
by alcohohc potash at 200® into anihne and 
amido-phenyl mercaptan — B'HOl — B'ELAuCl^ 
— B',H,PtOV— B'C,H,N,0,. [222®] 

Acetyl derivattve [167®] Needles 
PHENYL - AMIDO - METHENYL- AHIDO. 
PHENOL OA<o>ONHPh [178®] Formed 

by boiling SH mth aniline (Ealok- 

hoff, B 16,1826) Needles, sol alcohol, ether, and 
HOAc Maybe distilled. Weak base —B'EyPtOl, 

PHENYL - AHIDO - METHENYL - AMIDO . 
PHENYL-MEBCAPTAN C„H,oN,S M 

OA<^>0(NHPli) [169®] Formed by heat- 

ing dhlm-phenyl-ihiooarbimido with aniline 
(HofmaDii, B 12, 1129 , If, 12). Needles 


PHENYL . AMIDO - METHENYL • BENZ 
AMIDESDLPHIM 

OAO^®>ONHPh [174®] Formed by bod 

ing benzamidoxim (1 mol ) with phenyl thio- 
oarbimide ^2 mols ) for 10 hours (Koch, B 24, 
894) White plates, insol water, sol alcohcl^ 
ether, and oono HGLAq, insol water and alkalis 
Cone HClAq at 160® decomposes into S,H.S, 
anihne, HOBz, and NH, Bromine forma 
CPh N,S CNH.O,H4Br[l 4] Yields a mtrosamine 
[119®] and an acetyl derivative [196®], both being 
crystalline 

PHENYL-AMIDO METHYL-ACBIDINE 

[216®! Fcmed 

by heating the di acetyl derivative of w- 
phenylene-di phenyl diamine (1 pt ) with ZnCl, 
(2 pts ) for 6 hours at 250® (Besthom a Curt 
man, B 24, 20441 Brownish red needles, v 
sol ^cohol si sol ether Split up by HClAq 
at 250® into anihne and oxy methyl-aoridine 

DI PHENYL. DI- AMIDO METHYLENE-o 
PHENYLENE-DIAMINE 

[160®] Formed from 

di-phenyl cyanamide C(NPh), and o-phenylene 
diamine at 136® (Moore, B 22. 1635 , 3190) 
Needles (from benzene hgroin), insol hgroin, v 
sol alcohol Yields with nitrous acid a nitros 
amineC^H^ N,(NO), C(NPhNO),[138®] Salts - 
B"iH,Cl, needles, v sol water — B"HjS04 
needles, si sol hot water — B"43H2PtCl, araq 

Di’beneoyl dertvai ve [166®] 

I Tetra’beneoyl derivative [148°] 

> Tetra - phenyl - tetra - amido - di - methylene- o 
phenylene-diamme C.H* N,(C(NHPh).)2 [1 3‘)"] 
Formed by heating C(NPh)^ 'with o phenylene 
diamine at 200° (Moore) Colourless prisms \ 
sol alcohol Split up by heat into aniline and 
the preceding body 

Salts — B",HjCl, needles, v sol hot i^ater 
~B"3H,PtClg— B"2H,S04 prisms, V sol hot 
water 

Tetra-aoetyl derivative 
C4H4 N2(C(NPhAc)J, [126®] White prisms 

Tetra-beneoyl derivative [182®] 

DI-PHENYL - DI - AMIDO- METHYLENE 0 
PHENYLENE-PHENYL GUANIDINE 

>C(NPh)^C(NHPh), [188®]. Formed 

from phenylene phenyl-guanidine and 0(NPh)4 
at 210® (Keller, B 24, 2506) The homoiogoni 
compound from o tolylene phenyl-guanidinc 
melts at 200® while the correspondmg body from 
o tolylene-p tolyl guanidine melts at 176® All 
three compounds crystalhse from alcohol in 
white needles, sol benzene 

PHENYL . AMIDO - METHYL - DI - ETHYL 

PTBIMIDINB N^^J^^ONHPh 

[99®] Formed from ohloro-methyl-di-ethyl 
pyrimidine (denved from oyanethm^ by heat 
mg with anilme and alcohol at 220® (Von Meyer 
JT. ®r [2] 89, 274) Needles, v soL alcohol— 
B'^JHCL needles 

PHENYL - AMIDO - METHYL ^MALONK 
ACID Amtc ether • 

CO,EtOMe(NHPh)OONH,. [86®] Forr^bi 
dissolving the nitnle m cold cono. H^Og ant 
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pouring into water (Gersen, B 19, 2965) The 
nitrile COaEt OMejfNHPh) ON [102®] is formed 
by heating GO^t GMe(OH) CN with an alooholio 
solntion of aniline for 24 hours at 80®. The 
amio ether orystaUises in white needles, sol hot 
water, and u converted by boiling aqueous NaOH 
into CH,.CH(NHPh) CO^H 

PH£irJL.(a)-AMI1)0 METHYX. . VAPHTHO. 
PHBHAZnrB 0,H,Me<^^>0,^,NHPh 

[214®]. Formed by heating (l,3,4)'tolylene-^* 
amine with benzene azo phenyl (a)-naphthyl« 
ammohydroohloride andalMhol at 140® (Eioker, 
B 23, 3b06) 3nuNi*yel]ow needles, forming yel* 
lowish-red solutions with yellowish>green fluor- 
SBoenee.— ‘B'^H^PtOl^ , mmute dark-m needles. 
PHSHTL. AMIDO - DI- XXTHYL.PYBlDnnB 

tM [160°] (0 a E)| [144°] (O a. M). 
(235®~M8®) Obtained by heating ohloro>di« 
methyl-p^idine with amhne at ISb** (Conrad a 
Epstein, B 20, 165) Formed also by heating 
the corresponding oxy-di*methyl-pmdine (1 
mol ) with phenyl cyanate (1 moL) and benzene 
at 100®, CO, being evolved (Goldschmidt a. 
Meissler, B 23, 274) White crystalUne sohd. 
y sol. alcohol, ether, and dilute acids With 
H^SOi and a trace of QKO, it gives a blood- 
re*’ colouration —"B'jHjCltPtCl, [209®] (0 a. 
E ) , [204®] (G a M ), microscopic y^owne^es 
PHEHYL-AXIDO DI-KETHYL-PYEBOLS 

NHPh]S<Q^*^ [92°] (0 970°) Formed 

by heating its dioarboxyhc acid, and also by the 
action of phenyl hydrazine on acetonyl acetone 
(Knorr, B 18, 1568 , 22, 170) Crystalline mass, 
volatile with steam Insol water and alkalis, 
sol oono HClAq Reddens pme wood moistened 
with HClAq 

PHENYL . AXIBO-DI - METHYL-P YBBOLS- 
DICABBOrrUO ACID NHPh N<0“* § 

Needles. Got from its ether Ei,A" [127®], which 
is formed by mixing solutions of di acetyl-suo- 
cinio ether and phenyl-hydrazme m HOAc 
(Knorr, B 18, 304, 1568). 

PHENYL (Py 1). AMIDO- (Py 8).METHYL 
QVlKOUirB [161°]. 

Formed by heating ohloro-methyl-quinolme with 
aniline at 190® (Conrad a. Limpaeh, B 20, 953) 
Prisms, si sol ether, v sol alcohol. 

PheByl-(^ 8)-amido-(Py l)-flietbjl-quiBol- 
ine C^uNji. [180®] Formed by heating 
8,l)ochloro-meibyi qumolme with aniline 
^orr, A 286, 10^ Shining plates. — 
B',9inl^OL. [285®] Yellow needles, msol Aq. 
Phenyl-f Pe Ij-MBldo-tri-mthyl-quiiioline 

heating the oorresponding bhloto*iri methyl- 
qninolme with aniline at 185^ (Conrad a. Lim- 
paoh, B 91, 528). Prisms (from dilute alcohol). 
PHlNn-^EEBO-XSIK^ 

^’’lyumPh. [lin. FanMd by tiMting 

mtinetliyl-thiaible with anihne (Hantssoh a. 
Wew* B 20, 8180), by the imon of chloro- 

aeeions on phenjl-thio-uxea (Traumattn, A 242, 

yea. nf. 


47) Small white needles (from aleohoB Yields 
anihne when heated with HClAq at 240® 

PHENYL . AMIDO - NAPHTHALENE «. 
PnXimrKiniTHTL-AiaNB 

Di-phenyl-di-amido naphthalene v, I>t 

raXNVL-KAraTHtliBNB-nUMlNn. 

Tii-phenyl tri-amide naphthalene 
0 NHPh 

products formed by heatmg benzene azo (a). 
naphtbylamme with anihne at 160® (Fischer a. 
Hepp, A 256, 251) Needles, v sol alcohol. 
Yields phenyl-rosindnlme and a yellow substance 
[140®] on oxidation 

Tetra-phenyl-tetra-amido-naphthalexii 
G„H4(NHPb)«. [191®]. Accompanies the pre* 
c^mg body On oxidation it yields phenyl* 
amido phenyl-rosindnlme, di-phenyl-di-amido* 
naphthoquinone, and a b^y melting at 169®. 

PHENYL-AMIDO (a).NAPHTHO<lDINONl 

0.;Et„N0. 4... [lOTT. 

Formed by heating (a).naphthoqumone with an 
aloohoho solution of aniline (Zinoke, B 12, 
1645), by boiling phenyl-amido (A) naphtbo- 
qmnone iirith HCl, and by the action of anihne 
and HOAo on oxy-(a)-naphthoqumone (Lieber 
mann, B 14, 1665) Ijong red needles, v soL 
hot alcohol and ether, msol cold alkalis Alco- 
hoho potash forms a purple solution Boiling 
dilote NaOH sphts it up into anilme and oxy- 
(a)-naphihoqumone. 

Anthde CH^^^ • ^ * 

phenyl dp-tmtd<mapkthol [180®] 

FormaHon — 1 By heating each of the 
naphthoqumone oxims with an^^ne and HOAo 
at 100® (Fuchs, B 8, 1023 , BrOmme, B, 21, 
898) —2 By heating di-imido-(a)-naphthol hj* 
droohlonde with amlme at 120*^ (Gods, B. 18, 
124)— 3 By boiling (8)-naphthoqumone with 
an alooholio solution of aniline (Zinoke, B 15, 
481) —4 By heating di bromo-(ti)-naphthol with 
anihne (Meldola, 0/45. 157) —6 By theaotion 
of anihne and anilme hydroohlonde at 100® on 
benzene-azo-(a) naphthol, on benzene-szo-(a)- 
nsphthylamine,and on similar bodies (Fischer a. 
Hepp, B 21, 679) 

Properties —Orange red needles (from alco- 
hol), forming orange solutions in benzene, 
acetone, and CHClt. Weak base Its solution in 
HOAo IB orange when hot, but onmson when 
cold Hot HClAq forms a red solution InsoL 
alkahs Not attacked by boiling with alkali s, 
or by Ao,0, AcCl, and Mel H^O, at 120® 
yields oxy-naphthoqumone and amlme. Zino* 
dust and HOAc reduce it to amlme and 
naphthalene. Alcoholic HCl or EtBr at ISC'* 
yields amline and phenyl-amido-(a)-napht]iO* 
qumone HNO3 forms a di-mtro- dsnvatifo 
[143®]. 

Salt s.— B'HCl : golden-green ^tes,l(nm» 
mg a violet solution m aleohoL DeoonmoMd 
by water — B',HtPtCl« : bronze noodteB, 
B'AZnCL broDze-grem plates.— B'BX: biaofc 
needle8,-B'ASa^BOaNO, . plates _ 

Bt-anfl^s OM&(NPhUNHPh) IJLm. 
A product of ihb aoncm of benzene-aso-(M* 
naphtbylamme on At^ilino (Fischer a. H^t A. 
262. 246). Orange-yellov pnsms. 
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Pli«nyl4unido-(/3)4uiplxtlLo^Td]iA]i« 

0,AO,(NHI>h)orOA<o^OH^- O^V' 

{a)-naphthoguin(me anihcU* * ^yNaphtho^ 
^twnone amltde* [245^-250^] Prepared by 
adding aniline to an alooholio solution of 
(i3)*naphthoqumon6 (Zincke, B 14, 1494 , 15, 
279, Liebermann, B 14, 1664). Bed needles, 
«1 sol alcohol. Weakaoid Beadily converted 
by boiling with ^OAo into the isomeno phenyl- 
amido - (a) - naphthoquinone Boiling HGlAq 
splits it up into aniline and oxy>(a) naphtho- 
quinone Nitrous acid passed into a solution m 
alcohol and HOAo forms a nitroso derivative 
Oj^joNsO,, crystallismg in red needles, and 
converted byNaOHAq mto a vellow body [217°]. 

Skits — BaA!f red needles, si sol water — 
PbA^2 brown pp — ZnA'^ — ^HgAV—AgA' redpp 
Methyl ether MeA' [161®] Formed 
from the Ag salt and Mel Yellow needles, sol 
alcohol and ether 

Bthyl ether EtA' [104®] Prisms 
n^Propyl ether PrA' [104®] Prisms 
Isopropyl ether PrA' [100®] 
Di-phenyl-amido (a)-naphthoqainone 
0;^40j(NPh2) [164*^ Formed by boilmg 

(a) naphthoqumone (5 g ) with diphenylamine 
(6 g), alcohol, and cone HClAq (10 cc) for 
twenty minutes, and ppg with water (Plimpton, 
0 J 87, 64i) Needles (from alcohol) 

Acetyl derivat%ve Oj^.iAcNOj [173®] 
PHENTL-AMIDO NAPHTJm.UBEA 
NHPh CO NH 0,«H, NH,. Formed from (1,2). 
naphthylene diamine and phenyl cyanate (Schief- 
felin, B 22, 1377, cf Goldschmidt, B 23, 602) 
Granules (from alcohol) , not fused at 336® 
DI-PH£NYL.DI.dji[IDO.OIAZTHIOIJ: 

KeisOThiN Formed by adding 

hydrogen peroxide solution (8 p c ) to phenyl- 
thio urea dissolved in dilute alcohol, acidulated 
With HCl (Hector, B 22, 1176) Needles, insol 
water, r si sol cold alcohol Nitrous acid 
forms 0,4H„(N0)N4S, a green msoluble powder, 
dxplodmg at 179® Cyanogen passed mto the 
Warm alcoholic solution ppts 0|.H,2N^S, crystal 
lising in needles — — B'aHjPtClg — 

B'AgNO* aq granules, v si sol hot alcohol 
Acetyl der^vat^ve G,4H„AcN4S [233®], 
Benzoyl derivative 0,*H„BzN4S [288®] 
PHEKYL-AHIBO-PALMITIC AOID 
0„H„(NHPh)0, [142®] Formed by boiling 

d-bromo palmitic acid with aniline (Hell a 
Jotdanoff, B 24, 942) Sol ether and benzene 
, PHSim..AMID0.PHEH0L t; Oxy-di. 

PHBNlXrAMlNE 

IK-phenyl-di-amido-phenol Hydrochlor- 
Me (0,H,(NHPh),OH)HCl [192®] Formed 
from azopnenm, Sn, and HCl in presence of 
AhOH (Fischer a Hepp, A 256, 260) Plates 
! PHENTLAHIDO-PHENYI ACETIC ACID 

S O, le C.H,CH(NHPh)GO^ [164®- 
3) Formed by saponification of the 
Ihemann a. Piest, B 15, 2030), and also 
boilmg bromo phenyl-acetic acid with aniline 
wd ujcohol (Stdekemus, J 1878, 779) Plates, 
^subliming at 175® as slender white ne^es (T a 
Pt). V. si boL water, sol alcohol —HA'HCl * 
doantei, decomposed by water ->HA^HNO, : thin 
needles — BaA^. * radiatmg mass 

mhyl ether mM. [84®]. Needles. 


Amide O.H, OH(NHPh) CONE,. Silky 
plates, V sol. alcohol, nearly insol hgroin 
B't<rtfeOAOH(NHPh) CN [86®] Formed 
by heating an alcoholic solution of the cyanhy- 
drm of benzoic aldehyde with amhne at 100® 
Formed also by the action of KOy and HCl on 
benzylidene-aniline (Cech, B 11, 246) Needles 
or prisms, sol ether and hot alcohol 
Phenyl ainido.di.phenyl.aoetic acid 
CPhj(NHPh) COJEL [168®] Formed by passing 
HCl into an alcoholic solution of benzUic acid 
and treating the resulting CPh^Ol CO^Et with 
aniline (Ehnger a Standke,B 22,1212) Needles, 
V si sol water Cone H2SO4 fr-ms r yellow 
solution, becoming crimson on warming 

Methyl ether MeA' [107®]. Monoclmio 
Ethyl ether EtA' [115®] 

PHENYL - AXfDO - PHENYL . ACRIDINE 

^•“KcPhOCHCH^** [197^ Formed by 
heating the di benzoyl derivative of tn phenylene 
di phenyl di amine (10 g ) with ZnCl, (26 g ) at 
250® (Besthorn a Curtman, B 24, 2045) 
Brownish red needles, m sol alcohol, ether, 
and benzene The dilute ethereal solution ex 
hibits a greenish fluorescence The hydro 
0 h 1 0 r 1 d 0 IS V si sol water, and forms a red 
solution m alcohol 

DI PHENYL - DI - AMIDO-TEI- PHENYL- 
CARBINOL C^H^O te 
CPh{OE)(C4H4 NHPh)j Formed by heating «Ii 
phenylamine with benzyl chloride and oxidising 
the product with arsenic acid Formed also by 
heating diphenylamine with ZnCl^ and oenzoyl 
chloride or benzotrichloride,the resulting chloride 
CjjHjjNaCl being decomposed by alcoholic NH, 
(Meldola, G cT* 41, 187) Amorphous, v sol 
ether, sol hot alcohol and acetone The 
chloride CjiH^jN^Cl, called ‘diphenylamine 
green,’ forms bronzed granules, and, in alcoholic 
solution, dyes wool bluish green, and gives a 
dark green pp with EyPtOl, Hot H SO, con 
verts the chloride into the sulphonic acid 
0„H24N2S0„ ppd by water m dark green flakes 
Tri phenyl tri amido tri phenyl -oarbinol 
The chloride CCl(C„H4NHPh)„ or * diphenyl- 
amine blue,’ is obtained by heatmg diphenyl- 
amine (1 pt ) With oxalic acid (2 pts ) (Willm a. 
Girard, D P J 221, 192 , HausdSrfer, B 23, 
1968) Formed also by heating pararosaniline 
with anilme Brownish red powder, v sol hot 
anilme and mtro benzene, si sol cold alcohol 
Hexa- phenyl tn- amido tri-phenyl carbinol 
0(0H)(C,H4 NPhj), Formed by the action of 
alcoholic NH, on the chloride 0(OeH4 NPhJ,Cl, 
which IS got by heating diphenylamine with 
COOI2 at 190® (Heydnoh, B 19, 768) White 
amorphous pp , formmg a bluish-violet solution 
m H3SO4, tamed blue by addition of alcohol 
PHENYLAXIDO - PHENYL - ISOCBOTONIO 
AOID C4H, OH OH OH(NHPh) CO,H [154°], 
Foimed by saponification of the nitnle (Feme, 
B 17, 2116) Minute needles, v soL alcohol and 
ether 

A mide [171°] Thin plates 
NifriZs OA(NHPy ON [180®] Formed 
by heating OHPh OH C£f(OH) ON with aniline 
in alcohoho solution OrystaUine solid, sol ho| 
alcohol *5 

PHSNYLAXI1K>.PHlNYL-BTHYL*XlTm 
Bomophenacylcmihde* 
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[88^] Formed from pbenyl bromo ethyl ketone 
and aniUne m alcoholic solution (Pampel a 
Schmidt, B 19, 2897) Yellow crystals Yields 
an acetyl derivative [103°] 

PHENYL AHIDOPHENYL HYDRAZINE 
^Acetyl derivative 0,H* NHAc 
[146°] GcA by reduction of C,H, N, O.H, NHAc 
With aicoh<nio ammonium sulphide (Schultz, B 
17, 463) Glistemng plates, v sol alcohol and 
ither SnCl, reduces it to aniline and p 
)henylene diamine Gone HClAq foims a blue 
Kimpound 

PHEITYLAMIDO DI PHENYL - METHANE 

C«H 4 NHPh [c 89°] Formed by heat 
ng diphenylamiilB with benzyl chloride and 
SnCl* at 100° (Meldola, C J 41, 198) White 
powder, v sol benzene, msol alcohol 

Di pbenyhdi-amido.tn phenyl-methane 

i e CHPh(0,H4 NHPh), [c 170°] 
formed by heating diphenylamine with benzyl 
dene chloride, and ^so from diphenylamine, 
lenzoic aldehyde, and ZnCl, (Meldola, C tT 41, 
L92) White granules, v sol ether, yielding 
liphenylamine green on oxidation 

Reference — Chlobo - diphenyldiamidotbx 

^ENYLMETHANE 

PHENYLAMIDO-PHENYL METHYL PYE 
iMIDINECPh<^^“®g[5^>CH [160“-163O] 

Fci*med from chloro phenyl methyl pyrimidine 
and aniline (Pinner, B 18, 2862) — B'HNO, 
[87°] — H'HCl [240°] Long slender needles 

PHlSNYLAMiaO PHENYL PROPIONIC 
ACID Nitrile CH, CPh(NHPhl CN [152°] 
Formed by digesting an ethereal solution of 
acetophenone oyanhydnn and amlme at 60° 
(Jacoby, B 10, 1615) White pnsms (from al 
cohol) With alcoholic hydroxylamme it yields 
the oxim of acetophenone Alcoholic HCl gives 
s tri phenyl benzene 

Amide OH, OPh(NHPh) CO NH, [119°] 
Formed from the nitiile by heating with H^SO* 
at 100° and pourmg into water Insol water 

PHENYL AMIDO TRI PHENYL PYRROLE 

CP^>N NHPh [232'’] Formed from 
anhydracetophenone benzil (1 mol ) and phenyl 
hydrazine (2 mols ) in alcoholic solution at 100° 
(Japp, B 21, 661 , 22, 2885) Yellow needles 

PHENYL AMIDO TRI PHENYL QHINOX- 
ALINE DIHYDRIDE 

[l|]O.H,(NHPh)<N^fP^ [223’] Formed 

by heating di-phenyl (1,3,4) tri amido benzene 
with benzoin at 160° (Fischer, B 24, 722) 
Yellow plates, si sol alcohol, forming a yellow 
solution with green fluorescence 

IHENYLAMIDO PHENYL R03INDDLINS 

[4 ^CA(NPli)<<^ph 0 OH C(NHPh)>°*'®* 
[192°] Formed by heating benzene-azo (a)- 
naphthyl • amme with aniline and benzene 
(Fischer a. Hepp, A 262, 237) Formed also by 
oxidation of (1,2, 8, 4) tetra phenyl -tetra amido- 
naphthalene (Fischer a £Uipp, A 266, 252) 
Bronzed plates, forming a dark-neen solution in 
•one beootning reddish-inolet on dilution 

bronzed plates 

mxi . PHENYL . mi - Axnf 0 . di-pbenyl. 

YCLYL-CABBINOL 

C(OH)(<^4KHPh)4(a,H,NHPh) Amhneblu^. 


Lyons blue Trvphenylrosamline Formed, to 
gether with mono and di phenyl rosaniline by 
heating rosanihne acetate or benzoate with 
aniline (Girard a De Laire', D P J 162, 297 , 
Hofmann, Pr 12, 678, 13, 9) Prepared by 
heating rosanihne (1 pt ) with amlme (10 pts ) 
and a little benzoic acid, dissolvmg m adcoholic 
NH,, and pouring into water White pp , msol 
water, v sol alcohol, m sol ether Yields di 
phenyl amme on distillation. Reduced by zinc 
and HCl to tri phenyl tn anudo di phenyl tolyl 
methane or tn-phenyl leucanihne (Hofmann, 
G R 57, 25) — Cg^HgjNjCl Spirit soluble blue 
Opal blue Small brassy crystals, msol vaterand 
ether, si sol alcohol Becomes brown at 100° 
Left with coppery lustre on evaporation of the 
alcoholic solution Blue dye — (Cg^H «N3)gS04 V 
si sol alcohol The salts of mono phenyl-ros 
amlme dye violet, those of di phenyl rpsanihne 
a bluish violet Tri phenyl rosanihne yields 
mono , di , tri , and tetra sulphonio acids, the 
Na salts of which are v sol water and dye wool 
blue (Nicholson , Bulk, B 5, 417) 

The mono anddi sulphonic acids are known 
as Nicholson* 8 or Alkali blue, the tn sulphonic 
acid as Soluble blue 

Reference — Tbi chlobo tbi PUENTL-BoeairiL 

INE 

TRI PHENYL AMIDO PHOSPHIDE OXIDE 

PO(NHPh), [208°] Formed from POCl, and 
amlme (Michaehs a Soden, A 229, 384) Six 
sided plates, msol water, si sol ether and alco 
hol,v sol HOAc Yields PO(NHC,H,BpJ,crys 
talhsmg in needles [253°] The compound 
HO PO(NHPh )2 [197°] may be got by treating 
amlme with ether and POCl,, followed by water 
TRI - PHENYL TRI - AMIDO - PHOSPHINE 
SDLPHIDE PS{NHPh), [163°] Formed from 
anihne and PgSg below 150° (Knop, B 20, 3352) 
Monochmc crystals 

PHENYLAMIDO PROPIONIC ACID 
C,H„NOg X e CH, CH(NHPh) CO,H [162°] 
Formed by saponification of the nitrile or of 
the ether (Tiemann a Stephan, B 15, 2036, 
Nastvogel, B 22, 1792, 28, 2010) Plates (from 
hot water), sol ideohoL May be sublimed 
Yields a hydrochlonde decomposed by water, 
and a white silver salt 

Ethyl ethei Etk' (272°) 8G §11060 
Formed by heating a bromo propionic etiber with 
amlme on the water-bath Oil. 

Formyl derivative 

CH, CH(NPh CHO) CO^ Prepared from 
NaNPh(CHO) ana o-bromo-propiomo ether 
(Paal a Otten, B 23, 2597) Large prisms, 
sol alcohol and ether — -BaA', aq white powder 
Acetyl i«r*vaftveCHgCH(NAoPhj CO,H 
[143°] Plates (from hot benzene), si sol oofii 
water — NaC,,H„NO*3aq plates —EtA'^ (294° 
298°) Oil, formed fi:om sodium acetaililide Aijd 
a bromo propiomo ether 

A mxde OH, CH(NHPh) CONH,. [14l°] 
Plates, sol alcohol and hot water 

Antfide CH,.CH(NHPh) CO JtHPh [126°], 
Needles, v sol hot water * 

Nxtrxle CH, CH(NHPh) CN [92°] Formed 
by heating the cyanhydrm of acetic aldehydl 
with anihne (T a S ) White plates, sol alcA' 
bol and ether W^eak base — B'HCl [86°] 
Iteomendei v Ahido-phlstl pbobzokic xczd. 

3 1,2 
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]M*pli«ii3d-Ai4aB^Ad-proplo&loaieiA. NttriU 
CH(NmCpH,ON [1181. Formed by heat- 
ing OHO &LW with amline for 30 hours at 
810® {(aumtard, A. CK [6] 16, 180) Needles, 
T. sol. water and benzene --B'HOl.—- B'xH,PtCl«: 
small yellow needles, v sol water 

JS^erwiee.— T bi-bboko phbntl-amxdo-pbopio* 

BZTBIXiB 

FEEmn-^-AXIBO . PBOPTL - PHTHAUK- 
IPS CA P,0,.N OHrOHMe.NHPh [9d®j 
Formed from i8.bromo-propyl*pbthalimide and 
aniline (Seitz, B 24, 2681] Yellow needles 
Decomposed by HCd at 190^ into phthallo aoid 
uid propylene-diamme 

Phenyl-7-amido-propyl-phthalimide 
OAC,0,NOH,OH,OH^NHPh [89®] Formed 
by heating 7-bromo-prop7l phthslimide (54 g ) 
with aniline (87 g ) at 160® (Qoldenrmg, B 28, 
1168) Yellow or^tals (from boihng ligroln] 
Spht up by heatmg with EOl, yielding phenyl- 
trimethylene-diamine 

PHBSYLAlCIDO-PBOPYL-irBEA 
NHPhCANHCONHy [98®] Formed by 
wanmng 0^«(NH,Q1) NHPh with potassium 
eyanate at 100® (Goldennng, B 28, 1178) 
Bose-coloured needles, v sol alcohol. Decmn- 
poses at 120® in NHa and phenyl-tnmethylene* 
urea. 

PEBinUJHPO-PYEOTABTABIO ACID 

C0;H GH^OMe(NHPh) GO«H AnUtdc nuthyh 
sucanu! actd [102®] Obtained by saponiOca- 
tion of its ether (Schiller- Weohler, B 18, 1087) 
White needles (containing aq ), v soL hot water 
and alcohol, nearlv insol ether Its solution m 
EOHAq IS colourless NH,Aq forms a violet 
solution.— GuA'' aq —CuA'^NH, green pp — 
HjA'^HGl aq white crystalline sohd 

Ethyl ether of the mono-amide 
COJBtOHj.OMe(Nmh)CONH«[126®] Formed 
by digesting OO^Et GH^CMe(OB) ON with anil- 
ine in ether, dissolving the resultmg compound 
00|Et.OH,.GMe(NHPh) ON mH^SO^, and pour- 
ing into water Plates, sol hot water Con- 
verted into the imide by heating with water, 
alcohol, acids, or alkalis 

NHPh.^;w>N=- 

Formed as above. \^te pnsms, sol al- 
cohol and hot water. Yields a mtrosamine 
*>0,|Hj,(NO)NA [178®], an acetyl derivative 
[286®], and a benzoyl derivative [190®] 

Methylimide NHPhCMl^®“* 
[108®] Formed from the imide, Mel, MeOH, 
and EOH Pnsms Yields a nitrosamme 
0,sH)tN A wystallising m needles [147®] Forms 
also 0|^i,MeN,0|Me^tCl«, which IS si sol Aq 

Pheny Umtdt i,HPh.OMe So- 

galled * n-Bhmyha-keto-y-oxy-fi-a^dimethyh$- 
aniUdo-oi-tetra-hydropyrtdtne carboxylic lac- 
UmeJ [181®} A pr^uct of the action of heat 
on phenylamido-pyrotartanc amd (Beissert, B, 
31, 1886; Anschdtz, A 261, 140) Pnsms 
(from alcohol) Its acetyl denvative [169®] 
fonni tabultt^ crystals. 

Mono-anilide 
C,HA(NHPh)(COja)(CONHPh). [160®]. Uotby 
boili^ the phenyhmide witl^ NaOHAq Forms 
with mtrons acid a compound meltiiig at 204®. 


Acetyl derivative of the anhydride 

NAoPh&TO>0 •»»«'*“« 

the acid with AcOl (AnschOtz) Tables, v soL 
chloroform, si sol ether 

Acetyl derivative of the anilide 
OA(NAoPh)(00,H)(OONHPh) [141®] Formed 
fi^ the preceding body by the aotiOi of aniline 
on its ethereal solution Pnsms 

FHSHTMPy 8) AKIDO-aOIHOLIHl 

NHPh* Bhenyl^uinolmamine 

[98®] (above 860®). Formed by heating {Py 8)- 
ohloro-qumolme with aniline (F ledla ider a. 
Wemberg, B. 18, 1683) White plates 

Beference — BBOMO-PBXNTirAKiDO quinolihb. 
PHSKYL - AXIDO - OBIHOLIirsaTriNONS. 

AHIUDB C(NHPh) Q OH QH 
ABUilDS GO 0 N CH J 

Formed by adding excess of anilme tC an al« 

oohoUo iolntion of (Hebe. 

brand, B 21, 2986) Long needles (from alcohol 
and HOAo), forms a deep-blue solution in dilute 
EGlAq — *B'H01. dark-golden needles — 
Acetate [199®] Bronz^ needles, decom- 
ed by water — B'G^,N,0,. Coppery needles 
PEENYLAHXBO-S^Oiri Dianilide 

OA(NPh),(NHPy [1 4 2] [280®] Formed from 
azophenine and HOI at 160® (Fischer a Hepp, 
A 266, 261) Beddish-brown needles, forimng 
a blue solution m oono H.SO4. 

IM-phenyl di-amido-quinoiie 
CAO«(NHPh}2[l 4 2 6] Qiiiftme duintlide 
Formea, togetner with h^noqumoue, by boihng 
quinone with an alcoholic solution of anihne 
(Hofmann, Pr 18, 4 , Wichelhaus, B 6, 861 , 
Zmeke, B 16 1566 , Knapp a Schultz, A 210, 
178) Formed also by heating chloro-quinone 
with anihne and HOAo (Niemeyer, A 228, 832) 
and by strongly heatmg anihne with di oxy- 
quinone (Kietzki a Schmidt, B 22, 1665) Small 
violet plates, sol HOAo and anihne, nearly msoU 
alcohol Mavbesubhmed Gone H^SO, forms 
a reddish violet solution 

Anthde 0,H,(NHPh),<§pjj. pOST- 

A product of the action of amhne on qumonein 
HOAo (Zinoke a Hagen, B 18, 786), on o-nitro- 
phenol (Fischer a Hepp, A 262, 247), and on 
qumone phenyhmide (Bandrowski, M 9, 416) 
]^ddi8h-brown needles, forming a blood-r^ 
solution in H,804 On warming with aloohohe 

HjSO, It yields OA(SHPh)(OEt)<§p^ Al. 

coholic potash forms 0,.H|4N.O. crystallising m 
red needles [192®], v soL sloohol, and forming a 
green solution in HfSO, 

Di-anihde 0A(^HPh),(NPh), U Aao- 
rHXMXlIB 

Di.PHxim:..Di-p.A]iii>o-(iirnro]rs bi- 
CABBOXYLIC STHXB 

04(NHPh).0,(CO>S9t[l*d 2 6 8 6] Di aniUdo- 
qumone di-cMhoxyUc ether. [246®]. Formed 
by the action of anihne in ideohoho solution 
upon j^di-chlom-qninone-di-caxboxylio ether 
cCCLO^(X)^t)x (Hantzsch a. Zebkmidmd, B 20^ 
1812} Ohstttung gamet^^red crystals. , 
PkBNTLAUBO-SFCKHirXO AOID ^ 

CO AO^OH(^^HPh] CCA Phmyla^^irUe 

aoid. [182®] Formed by boihng bromo suednia 
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iMsid with uailluet and by the decomposition of 
an aqueoofl solution of add maleate of aniline 
(Ans&htz a. Wirtz, Am 9, 948, A 289, 140) 
wnall orystals * xnonoclinio prions. 

Phenylimide 0LH.(NHPh) C,0^h. 
t[211°], Formed by heating maldb awydride 
with anilu^ Fonned also, together with the 
dia«»H^OA(NHPh)(OONHPy, [200®], by 
heating asparagine with aniline (Hntti, O 14, 
474) Small needles (from alcohol) Yields a 
nitrosamine [180®] Alcoholic NH. forms the 
‘ arside-anilide [200®]. The dianihde yields a 
nitrosamine 

^58®] Formed from bromo-suo- 
eimmide and aniline (Kusseroff, A 962, 158) 
Ethyl 9th$rCAQ^BPh)(OOfii)r (214®) 
Oil, forming a orystallme sulphate 
]H-phettyl-di>a]SLido.sueeiiiie acid 
OOgH OH(NHPh) CH(NHPh) CO^ [c 190®] 
Formed by saponifying its ether, which is fonned 
by heating di-bromo succinic ether with anihne 
in alcohol (Lopahne, 0 R 105, 280 ; Qorodetzky 
a. Hell, B 21, 1796) Plates (from HOAc), 
nearly insoL water, m. sol alcohol 

Ethyl ether [150®] Needles. 

Forms with Br a heza-bromo* derivatiTe [104®] 
?HE]m.A](n>O.811LPHO.BUZOI0 AOIB 
QA(KHPh)(SO,H)OOgH[12 4] Fonned from 
bmmo sulpho benzoic acid and alooholie aniHhe 
Obscher, B 24, 8802) Plates —BaA'' 5aq — 
(KB^h)HA'' needles (from water) 

PKXirYL.Alll]>0.THIAZ0LS is. 

'[186®] Formrfb 7 Ui.Mtaon 

of phenyl-thio-urea on di-chloro<di*ethyl ether 
(Himtzsch a Traumann, JB 21,940 , A 249, 47) 
Small white needles, si sol wa^, ▼ sol alcohoL 

PHEirYLAiaDo-Toiirairnroirs c,^iiNO, 
is. 0«H,Me(NHPh)Og. [145®] Formed m small 
quantity, toother with di>phenyl*amido tolu- 
qumone and its phenylimide, by the action of 
aniline m alcohd and HOAc on toluqumone 
(Hagen a Zmcke, B 16, 1559) Bed needles 
(from dilute alcohol) 

Antttdt OAMeCNHPhX^^** [161®]. 

Formed by reduomg the anilide of di-phenyl-di< 
amido-toluqumone with SnOlgand HOAc (Fischer 
a. Hepp, A 256, 259) Bed needles 
Bt-pkeayhdi-aai^toluquinone 
0,HMe(NHPh)gOr [2^ Formed as above 
Siown needles (from alecmol), forming a red eo- 
lation in HtS 04 

An%Ud* [178®] 

Tolugfitnons tnanehd^, Fonned as above, and 
also by heating nitroso-o-oresol (tolu-quinone 
mcAo-ozim) (1 pt.) with aniline (4 pts.) and 
aniline hydro^oride (2 pts.) (0. FiscWa.Hepp, 
B* 21, 678) Brown plates with bluish lustre, 
sol hot alcohol —B'HI. Brownish needko.— 
B* dark-green needles. 

PHBHYXJJIIM^mTXi-AainO AOIB 

^ as8]0«E«lis.CH{NHPh)00,H. 
[iK^. ]^edb78ap(^fyiiigit8iiitrile,v^ 
b mads by )i6all^O$^(^^%i«haniHiie 
• In ether at 100®amiaB^, B 17, 1471) SB- 
, my idates(fioindihite^eoh<d),t soLhotAq. 
AffttdeMUff(OO.NBJ [128®]. Plates. 
J74lr4lsO,4H;AON. C95T. Plates. 


PHSIIYL AMIBO-TOIYI. EBTOlTl 
Phthalyl derivative 
OA 00 O^HMeN 0,0* CA [202®] Formed* 
t(^ether with an isomende [160®], by heating 
the phthalyl denyative of p-toluichne with 
benzoyl chloride and ZnOI, (Frdhheh, B 17 
267|h Dimetnc crystals, T soL hot HOAc 
m-PHSirYL.AMIBO.e.TOLTL.iniEA 
[18 4] OAMe(NH^ NH 00 NPh,. [187®]. 
Formed by reducmg the nitro- compound m 
alcoholic solution with SnOl, and H(3l (Lellmann 

а. BonhOffer, iST 20, 2123) Needles, sohdifying 
at 165®->170®, and melting a second time at 220®- 
260®, yielduig diphenylene and tolylene-urea at 
800® 

PHEVYLAMIDO 180YALSBI0 ACID 
CHMerGH(NHPh) 00,H S. 7 at 100®. Fonned 
from bromo isovalenc and and anihne (Duvilher, , 
A Ch. [5] 21, 446, 0 B 88, 425) Scales 
(from hot water), v sol alcohol and ether — 
B'HOl needles, decomposing at 100®-110® 
]>I.PflBHYL.*^l>I-AMI])0-o-ZTLSNE 
OA(^^^^^l^)s* [172®] Formed by boiling 
o-zylylene bromide with an alcohohc solution of 
anilme (^ser, B 17, 1825) Small eoloorless 
plate s wea k base. 

PHSVTLAMINB v Anilins. 

Biphenylassine CI|^|,N f.e NH]^ Mol. 
w 169 [54®] (802®) (Graebe, A 2^, 862). 

aV 208 4 (Libsen, A 254, 72) , 208 8 (Ramsay) 
Formatum — 1 By the diy distillation of 
tn-phenyl-rosanihne (Hofmann, A 182, 168) — 
2 By heating anihne (3 mols.) with amime 
hydrochlonde (2 mols.) for thirty hours at 210® 
(De Laire, Gin^, a. Ghapoteaut, Bl [2] 7, 860 
C B 74, 811, 1264 , Merz a. Weith, H 5, 268; 

б, 1611) —8 By distilhng «-di-phenyl-uroa or 
tn-phenyl-urea (Michler, B 9, 715) —4 By heat 
ing phenol with anihne-zmc-chlonde to 250® 
(Merz a Weith, B 18, 1298) >-5 By heating a 
mixture of amhne, phenol, and SbGl, at 150®- 
160® (Buoh, B 17, 2639) 

By heating anihne with anilme 
hydroomonde at 230® and treatmg the warm 
product with HOlAq followed by water 

Prc^pertiee — Monoohmc plates Forms m 
colourless solution m H,S 04 , changing on warm- 
ing to blue, when a trace of mtrons or mtrio 
acid is present (test for mtrous acid m HgSOg : 
Kopp, B 5, 284, Pmtti, A 227, 181) A solu- 
tion m cone. HjSO* (5 o e ) is colour^ blue by 
shaking vnth a solution (1 o c.) oontaimng nitim 
acid (t^ tor nitno acid Muller, Bl [8] 2, 670). 
With PbO, and alcohohc HOAc it gives a bright 
ohve green colour (Lauth, 0 B 111, 975). 
Pioryl chloride forms dark-red needles ol 
NHPh^0A(N0J,01 [66®] (Hers, B 28, 2540) 
Beaetwne —1 When ptbsed throtmh a 
hot tube it yields carbazole, anihne, benzem, 
and NH, (Graebe, A 174, 177) -2. 00(3, f<wma 
NPh,.COa (Michler, B 8, 1664) --8 dOO^t 
forms NPh,.CO,Et hr2®] —4. Ohhnne m 
sence of 1 ^elds NH(0A01,), and finally <aCS« 

g luoff,B 9,1488) —5 Bromtwe and 1 yield teira-, 
exa-, octo-, and deca- bromo-di|^enylalniil4a 
(Qessner, B. 8, 1505)..^6. Alkalme KMnO, 
ozaho acid, a resiii, and a substance C|tH| A 
oiystallismg in yeUow needles [176®-160®], wbioh 
Mds qumtme on oxidation by MnO^ and ooiMi 
HNO„ may be rsN^nced to p-ph^lena4i«ishenyl® 
diiunme [185®], and yielmi a (hexa?)-BtoittO' 
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as^vatiY6[lt4doi(Banarow8ki, M 7, 875 , 8,475 , 
9, 418) Yialds aoridme on warming with AIG, 

dnd tmlbroform HOAo and ZnCL give methyl* 
aondine, and other aoids act in l&e manner — 
8. VOli ZnOl, at 250° yield C,3H,oNPO^ a 
white powder (Miohaehs, B 21, 1504 , A 260, 
89) -^9 Acrole^ in alooholio eolation forms 
(G,3 Hi«N), 0^4, an amorphous powder, sol chloro- 
form, Capable of combining with Br (Leeds, B 
15, 1158, A 0 J 4,32) —10 Heated with oxalic 
acid it gives dinhenylamine bine — 11 Heated 
with sulphur it gives imido-di-phenyl sulphide — 
1% HNO, forms a hexa-nitro- denvative which 
decomposes carbonates 

Salts — ^B'HCl needles (from alcohol), de- 
eomposed by water — B'H SO4. [126°] Insol 
ether and benzene, decomposed by water — 

, Benzene sulphonate [117°] — Toluene 
p-8ulphonate [64°] (Norton, Af?». 10, 129, 
140) 

Formyl derwatxve 0,,H,,NO 
NPh^CHO [74°] Formed by heating di 
phenylamine with oxalic or formic acid (Willm 
a. Girard, jB 8,1195) Insol water, sol benzene 
and alcohol Yields acridine on heating with 
Znd}. 

Acotyl dertvattvs NPh^Ac [103°] Plates 
ifrom ligroln), soL hot water Yields NPh^z on 
Jieating with BzCl (Pictet, B 23, 3013) PCl^ 
ioUowed by water forms an acid Ot^Hj^OlNPO, aq 
and an oil converted by alooholio NH, into 
OaH^N^O [186°] (Claus, B 14, 2367) 

Thto^acetyl der%vat%VB NPh^OSCH, 
[111°] Formed by heating u-dl phenyl-acet- 
amidine with CS. at 100° (B ) Tables, si sol 
water, v e sol ether 

Benzoyl derivative NPh^Bz [177°] 
Formed h:om diphenylamme and BzOl (Hof 
xnann, A 132, 166 , Bemthsen, A 192, 13 , 224, 
12 , Wallach, A 214, 235), and ^so by the action 
of Ph^N 0001 on benzene in presence of Aid, 
(Lellmann a Bonhdffer, B 19, 8231) Trimetnc 
needles, a 6 c« 9601 324 SI sol ether and 
water, m sol hot alcohol 
p-Toluyl derwatwe, [156°] 
f Di^fnethyl’henzoyl dertvaHve 
<4 8 l]OAMe,OONPh,. [136°] Formed from 
o-xylene, NPh^OOOl, and AlOl, (Lellmann, B 
^0, 2119) 

ffttroMamtne NPh-NO [66 6°] Yellow 
loor-sided tables (from benzene-alcohol) (Witt, 
3 8, 866, Fischer, A 190, 174) Yields 
azophenme when heated with aniline and 
aniline hydrochloride at 120° Its hydrochloride 
heated with p bromo-aniline at 80° ^elds tetra- 
bromo-azophenine OMH^r4N, [243^ (Ikuta, A 
243, 2^ On heating with anilme it yi^ds 
PhN^C^NH,, PhN »NHPh, and diphenylamme 
By heating with alooholio HGl it is converted 
Into mtroso-diphenylamine. 

. Tri-pheiiyl4uiune G|,H|,N NPh, Mol w 
246. [1^°]. Formed by dissolving For Na in am 
line or dipnenylamine and digestmg the product 
with bromo-benzene (Merz a Weith, B 6, 1614 , 
Heydnoh, B. 18, 2166) Monoohnic crystals 
(from etiier), a 6.c- 991 1: 418 , ^ « 8^ 88' SI. 

hot aUs^ol, m sol benzene. Does not fonn 
c.4alt8. AoGl at 100° gives a greenish substance. 
Cold cone. H,SO. gives a viidet colour, changing 
to blue. Benzotriohloride and , ZnOl, give a green 
>eolounng matter on heating A solution m 


HOAc is coloured green by a httle HN^ 
Ohlmrine and 1 yield N(G,GL),, and finally 0,CSL 
(Buoff. B 9, 1488) 

Isomeride of triphenylamme. GigH^N Got 
by distilling the compound of oinnamic aldehyde 
with(NH4)HSO, (G6ssmann,ii 100,67) Liquid, 
volatile m a current of H at 140°>1^0°, si soL 
water, v sol alcohol and ether Forms unstable 
salts, decomposed by water and alcohol EtI 
yields B'Etl, whence moist Ag.O yields oily 
B'EtOH, while platimo ohloride forms 
B'^t^PtGl,. — B',H,PtGl, monometno crystals 

Beferences — Amido , Dibbomo , Bkomo-di 
M iTBo., Gbloro , Ohlobo NiT^to-, NiTBo , and 
OxT , Diphbnvlahinb 

DIPHSHYLAMINE 8FLPHONIG ACID 

0„H„NSO, %e NfiPhC^H^SOaH [200°]. 
Formed, together with the disulphonio acid, by 
heating diphenylamme with H2SO4 at 160° 
(Merz a Weith, B 6, 288, 6, 1612) Formed 
also by heating NPh,HS04^ at 190° for 2 hours 
(Vignon, C R 107, 263) Grystallme mass, be- 
coming blue m air — KA' plates — BaA'j plates, 
si sol water — PbA', nodules, si sol water 

Diphenylamine disulphonio aoid 
NH(C,H480,H),. — BaA'g2aq nodules, v e sol 
water Hydrolysed by HClAq at 200° (Girard, 
Bl [2] 28, 2) 

Diphenylamine disulphonio aoid 
04H,(NHPh)(80;H),[l 2 4] Formed from bromo- 
benzene disnlphonio acid and aniline m glycerm 
(Fischer, B 24 8807) V e sr' Aq— BaV'Saq 

AntUde 0,H,(NHPh)(S02NHPh)r [982*^ 
Yellowish crystals, insol water 

Triphenylamine tnsulphonio aoid 
N(04H4 S0,H), Formed by adding powdered 
tnphenylamme to fuming H2SO4 at 60° (Hers, 


B 23, 2641) — NogA'" orystalline powder (from 
95 p 0 alconol), v e sol water, msol alcohol 
PHENYL-AIIM ELUTE v Cyanuric acid in 


PHENYL-AMM ELUTE v Cyanurie acid in 
the article Cyanic acid 

FHENTL-AlIYL-AMIHEo Ahtl amilink 

Di-phenyl-isoamyl-amine NPh^OgH,, (330°> 
840°) Formed from diphenylamme, amyi alco- 
hol, and HGl (Girard, Bl [2] 28, 2) Gives a 
blue oolounng matter when heated with oxalic 
aoid and H2SO4 

DIPHENYL-DI-ISOAMYL-TETBAZIITE 

NPh(CgH„) Ng NPh(C,H„) [86 6°] Formed 
from phenyl isoamyl hydrazine in ether and 
HgO (Miohaehs a Philips, A 262, 286) Yel 
lowish crystals 

PHENYL-AMYLSNE GHPh OHPr (210°. 
815°) Formed by passing bromine vapour into 
amyl benzene at 160° and distilling the product 
(Schramm, A. 218, 893) Yields a dibromide 
[64°] 

Phenyl-lsoamylene GHPh CHPr (201°) at 
787 mm S G ^ 878 Made m like maqner 
from isomyl-benzene (S ) Yields a dibromide 


Phenyl-amylene GHPhEtCHOH,. (178°) 
8 G 846 Formed I17 boilmg OHPhEt.G^4Br 
with water or alcoholic potash ^afert, m 4| 
621). Liquid, readily converted into the poly 
meride CaH*. (208°~212°), S.G tt 96r , V D. 
10 2 (calc 101). 

DLPRBinrLJLMTLBn DIKETOHE 
(OgHs CO GH^OHs),GH 2. ow-Bi bmioyl>j^tan$, 
[68°]. Fonned by the aotioi\ of boilmg^OH Is 
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MeOH on OH^Bz OH 2 ,OHs.OH 2 OHBz CO^t, 
whiohif got from sodium benzoyl-acetio ether 
ahdj^henylbromo'butyl ketone (Kipping a W H 
Perkm, jun , 0. J 65, 849) Long colourless 
needles, msoL water, m. soL cold alcohol 
D%’OX%m [176^. Small needles 
PHEinrL.I80AltYL-HTDBAZIHE 
NPh(O.H„HNH*. (260®) Formed from iso- 
amyl bromide and sodium phenyl-hydrazme in 
benzene (Michaelis a Phuips, A 252, 284) 
Reduces warm Fehling*s solution. Ao,0 yiel^ 
NPh(0.H|,) NHAo [126®] crystaHising m scales 
^ DI.PHENYL.A1ITLI])]WB DISXrLPHOlTE 


CEtj(SOiPh)^ [181°] Formed from NaOH, 
OR,(SOJPh)^ and EtI (Fromm, A 263, 168) 
Orystallme, v si soL hot alcohoL 

PHENYL AMYL. KETONE 0 A CO OHE V 
(230®) at 710 mm Formed by boihng di ethyl- 
benzoyl-acetic acid with dilute alcohohc potash 
(Baeyer a Perkm, jun , B 16, 2181 , 0 J i6, 
185) Thick oiL 

Phenyl amyl ketone 0 A CO OHtPr (240®) 
at 720 mm Formed by heating isobutyl-benzoyl- 
acetic ether with dilute alcohohc potash (W H 
Perkin, jun , a Caiman, O J 49, 166) On, with 
aromatic odour 

PHENYL AMYL KETONE CAKBOKYLIC 
ACID CJi, CO CH2.CH^0H^CH, CH* CO^H 

[82°] Formed by bomng the compound 
CH^Bz CH^ OH, CH, CHBz 00,Et with KOH in 
M«)H (Perkin a Kipping, C J 65, 360) Plates 
(^m light petroleum), or needles (from water) 
Yields an oxim [76®] AgA' amorphous pp 
Isomendef, vox i p 482 
PHENYL ISOAMYL OXIDE O^HjOC^H,, 
(225°) Got from phenol (Cahours, A 78, 227) 
DI PHENYL . ISOAMYL - PHOSPHINE 
OXIDE P(0,H,)»(04H„)0 [97®] Formed from 

PPhjOjH,,! and Ag^O (Michaelis a Soden, A 
229, 317) Needles, sol water and ether 

DI - PHENYL - ISO AMYL - THIO-SEMIC AKB- 
AZIDE 0,H„ NPh NH CS NHPh [160®] 
Formed from phenyl isoamyl-hydrazme and 
phenyl thiocarbimide (Michaelis a Phihps, A 
252, 286) Yellow neemes 

PHENYL.AMYL.THIO DEEA 0„H„N,S %e 
NHPh CO NH CH, OMe, [136®] Formed from 
the corresponding amylamine and phenyl-thio- 
carbimide (Freund a Lenze, B 23^ M68) 

PHENYL AMYL DREA 0|,H„N,0 t e 
NHPh CO NH CHjCMe,. [165°] Formed from 
phenyl oyanate and the correspondmg amyl- 
amine in alcoholic solution (Freund a Lenze, 
B 23, 2867 , 24, 2158) White needles 
PHENYL - ANOmC ACID 0,^,0, 
OHPhOHEtCO,H Mol w 176 [104®] Formed 
by heating benzoic aldehyde with sodium butyrate 
and Ao,0 at 100® (Perkin, 0 J 31,891, 32. 661, 
86, 136 , Slocum, A 227, 63) Formed also by 
heatmg benzoic aldehyde with butyryl ohionde 
at 126® (Fittig, A 163, 864) Needles, y sol 
hgroln (unlike omnamic acid) Melts at 81® 
after having been fused -BaA'. needles, m 
■ol hot water — CaA', —AgA' white pp 
Ohlor%d$ 0,.H„ COOL Oil 
Amide 0„H., OONH,. [128®] 
Pheayl-aagelio acid 

OHPh uH CH10H,.00,H Formed from 
“OOThOHOHCHOOja by reduction with 
•omnm-amalgam (Perkm, Baeyer a. Jackson, 
9. 18, 122) Liquid. -AgA' white pp 


Phanyl-angeUe acid CHPh CH OHMe CO,H. 
[110 6®] Formed by boiling the dibasic cciA^ 
CHPhBr OH(CO]eH) OHMe CO2H with water 
(Penfield, A 216, 128), and by distilling 

OHPh<®(^^>OHMe (Fittig a Lwbmann, 

A 266, 262) Plates (from water) —BaA'^ aq . 

needles, v sol water 

Phenyl-angelic acid OHPh OMe OHj OOjH. 
[113®] Formed by distiUing the lactomc acid 
OHPh<g “e(CO^ '>OH^ (p ,, L). u,u» 

tables, si sol water — BaA', groups of needles, 
soL water 

Phenyl angelic acid Nitrile 
C^HjCHPhCN (c 266®) Formed by heating 
phenyl-acetomtrile with NaOH and allyl iodide 
(Buddeberg, B 23, 2068) Oil, converted by 
NaOEt and benzyl chloride into the benz^ 
denvative 0,H, CPh(CHjPh) ON (c 325®) 
PHENYL-ANTHEACENKOa,H„ts 0,.H^li. 
[168®] (417°) Formed by heatmg phenyl- 

anthranol with zmc-dust (Baeyer, A 202, 61), 
and by the action of chloroform and AlCl, on 
benzene (Fnedel, Crafts, a Vincent, BZ [2] 40, 97; 
A Ch, [6] 1,495) Leaflets (from ^cohol), form- 
mg solutions with blue fluorescence Educed 
byP and HI to a crystallme dihy dnde [120®], 
which IS oxidised by CrO, m HOAc to phenyl- 
oxanthranol 

PHENYL ANTHRANOL G^^O %-e 

[1410-1440] Formed h, 

dissolving tn phenyl methane o-carboxyhc acid 
in ELjSO* and ppg with water (Baeyer, A 202,57). 
Golden needles, sol hot alcohol Its ethereu 
solution shows greenish yellow fluorescence 
Acetyl derivative [166®] Golden 
needles, turned red by cone KOHAq 

Reference — Di chloro-phentl anthrjlnol. 
PHENYL-ARSINE v vol 1 p 319 The 
sulphides PhAsS [152®] and Ph^As^S, [ISO®] 
have been prepared by Schulte (B 15, 1956) 
PHENYL AZIMIDO- COMPOUNDS v Azimido- 

COMPOUNDS 

DI - PHENYL - TKTEAZINE C,,H,jN, i^ 
NPh<^g®>NPh [180°] Mol w 240 by 

Baoult’s method (calc 236) Formed by the 
action of chloroform and alcohohc potash on 
phenyl hydrazme (Ruhemann, C J 63, 860 , 
65, 243) White needles (from alcohol) HNO, 
yields C,4H„(N02)N4 [above 300®] H2SO4 forms 
C,4H„(SOgH)N4 Bromme gives C,4H„BrN4 
[220®], 0,4H,;Br,N4 [181®], and 0,4H*Br,N4, de- 
composmg at 2^® 

Salts — B'HCl needles — B',HjPtCl^— 
B'MeCL [244®] Needles — B',M^Cl. — 
B'Mel [214°] Yellow needles, v sol alcob 1. 

PHENYL AZO- COMPOUNDS v Azo- ooM- 

POUMDS 

PHENYL-TETRAZOLB CPhHN, ue 
N<^^ CH^ Formed by heatmg its carboxyhe 

acid [138®] at 166° (Bladin, B 18, 2907) Heavy 
oil, V soil alcohol and elher Explodes wlra 
strongly heated Sol acids, but reppd on dilii> 
tion * > 

PHENYL-TRIAZOLE CARBOXYLIC AOIB 

,[184°]. Formed by boihng 



866 * PHED^yV^r^IAZOLB 

pl^enyl^hydrazlna dioyanide I^RgNPh COy NH 
witK fonnio ac^d and heating the resulting 
formyl derivative with alcoholic potash (Bladin, 
B 23, 3783). Silvery plates (from water). 
Methyl ether KeA! [118^ Pnsma. 
Phenyl'triasole dicarboxylio acid 

Formed by oxidising 

phenyhmethyl-triazole earboxylic acid with I 
alkaline KMn 04 (Bladin, B 23, 3785) The free | 
acid IS unstable, readily changing to the pre- 1 
ceding acid The acid K and Na salts also 
readily give off COy— CuA" 4aq blue needles — 
AgjA" iaq ? Bulky white pp 

Methyl ether [167°] Needles 

Ethyl ether EtJJ' [82°] Needles 
Ih phenyl.tnazole carboxylic acid 

OPh^^ Formed by saponification of 

the nitnle (Bladin, B 22, 797) Crystals (con* 
taming EtOH), decomposing at 172^^-182® V 
soL alcohol, m sol ether — CuA', — AgA' white 

Methyl ether UeA* [159°] Needles 
Ethyl ether Eik! [165°] Needles 
Ntirtle OjNjPhyCN [156 6®] Formed from 
phenyl-hydrazine dioyamde, alcohol, and benzole 
aldehyde Needles, v sol benzene 

Amide 0^«PhyC0Jf]^ [196^. Formed 
from the mtnle by the aotfon of dunt# (8 p e.) 


OARBOXYLIO ACID 

H 2 O, and EOHAq Plates (from alcohol) 01 
needles (from water) 

Amtdoxtm 0,N,Ph, C(NOH) NHj [214°]= 
Formed from the mtnle and nydrozylamm# 
^ladin, B 22, 1752) Pnsms (^m Aoohol) 
xields an aceWl demative [177^ which yields 

<V»,Ph,0^”jj°^0Me I168*]. and a benzoyl de 
nvative [180°] which yields in like manner 
CAP1^ 0<*y^CPh C906'»].-B'HCI1: crystal 
line 

FHENTL-TETBAZOLB CABB0XTI.I0 ACID 

N<^^ 0 CO H ^ sapomfication 

of its mtnle, which is formea by the action of 
nitrous acid on phenyl-hydrazine dicyanide 
(Bladin, B 18, 2907) Colourless needles, v sol 
alcohol — KA' plates, v sol water — CuA',2aq 
— AgA' colourless crystalline pp 

Methyl ether MeA' [116°]. Plates 
Ethyl ether Eih! [74°]. Needles 
Amide CN^Ph CO NH, [168°] Formed 
from the mtnle by treatment with hydrogen 
peroxide. CrystalB, si sol cold water 

Amidoxtm CN^Ph C(NOH) NHy [177% 
Formed from the mtnle and hydroxylamme 
Cdladin, B 22, 1765) Scales, v wL sol water. 
Yields an acetyl derivative [208°1 and a benzoyl 
derivative [90o% bo4h erjttallisuig in needlee 
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